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INTRODUCTION

1. To fa c ilita te  the interchange o f  information between developed 
and developing countries in connection with the industrialization o f  
the la tter , specially the transfer o f advanced technology to  them, the 
General Assembly o f the United Nations passed on 25 December 1976, a 
resolution (31/183) approving o f  the proposal o f  the Executive Direc
tor o f  the UNIDO on the establishment o f  an Industrial and Technologi
ca l Information Bank (INTIB) under the UNIDO's auspices. The idea o f  
this Bank was mooted in the Lima Declaration and Plan o f  Action o f  the 
DNIDO on the industrial development and cooperation between the deve
loped and developing countries, adopted by the Second General Confe
rence o f  the UNIDO in March 1975»

2. In pursuance o f  the General Assembly's resolution ( 31/ 183) o f 
21.12.76 the Industrial Development Board o f  the UNIDO submitted do
cument ID/B/183  o f  12.4.77 on the work done for the establishment o f  
the Industrial and Technological Information Bank (INTIB) as sashing 
i t s  fe a s ib ility  and scope o f  work, and outlining the proposal fo r  a 
p ilo t operation o f  the Bank.

3. The p ilo t  a ctiv it ie s  that i t  proposed to undertake during 1977- 
1978 were as follow s:

a) Mobilizing and organizing in-house information and the 
systematic expansion o f  th is information in the sectors chosen 
fo r  the Pilot activ ity .

b) Collecting selected information from external sources.

c) Creating a network o f  information for the identification  
and selection o f technologies through jo in t action with UN 
Agencies and other international or national institutions.

d) Establishing interlinks between the Bank and th; users in 
the developing countries, including a continuous appraisal o f 
their information requirements.
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e) Preparing technological p ro files  in the sectors choBen for 
the p ilo t  operation.

f )  Building up a stock o f  technological information and pro
cessing i t  fo r  selection purposes.

g) Identifying and u tiliz in g  technological sources and capa
b i l i t ie s  available in the developing countries.

h) Evaluating the p ilo t a ct iv it ie s  at the end o f  the second 
year o f operation.

4. The report also outlined the Beotorial ob jectives in ¿aspect
o f  the four sectors, namely, iron and stee l, fe r t i l iz e r , agro-industries, 
and agricultural machinery implements industries, which were selected fo r  
the p ilo t study.

5. The author o f the prosent report, along with another, was appointed 
as consultant in it ia lly  for  three months from 1 August 1977, which was 
subsequently extended by another three months to 31 January 1978, to 
implement some o f  the a ct iv it ie s  outlined under para 3 above. This 
report describes the work done in pursuance o f  th is  assignment and gives 
certain suggestions which may help in the furtherance o f the objectives
o f the INTIB and the p ilo t  a ct iv it ie s . While the repo.s on the a ctiv it ie s  
are purely an objective statement o f  fa cts , the suggestions embody the 
subjective assessment o f  the situation by th is consultant and re flect 
purely her personal views, fo r  which she alone i s  responsible.

ASSIGNMENTS ACCOMPLISHED

6. Immediately after the in it ia l briefing on her reporting at UNIDO 
on 1.8.77, th is consultant was given a three ppge "Plan o f  Action" (App.1) 
t it led  as under and signed by Dr. B.R. Nijhawan, the Senior Interregional 
Adviser:



-  3 -

"PLAN OP ACTION

Working Group on iron and Steel Industry: Establishment
o f  an Industrial and Technological Information Bank"

This document, dated the 3rd Nay 1977» formed the basic guide
line fo r  the activities of the two consultants connected with th is  p ilo t  
project. I t  was, from time to time supplemented by notes and discus
sions to  crysta llise  the plan and sp ecific  area o f  action further. 
Arising out o f  such discussions, the sp ecific  area o f  a ctiv ity  o f  th is 
consultant was outlined as under (App.2)

"P ilot operation o f  the International Information Bank
( INTIB in the fie ld  o f  the Iron and Steel Industry

a) Assist in the p ilo t operations o f  INTIB in contributing to 
meet i t s  need fo r  information inputs from in-house and external sour
ces, indexing and abstracting such information material retained or 
obtained for  relevance to the output o f  INTIB in the area o f  the iron 
and steel industry.

b) Making the above material readily available fo r  the purpose 
o f processing fo r  the use o f  INTIB and generally re-in forcing  the po
tentia l o f  the Industrial Information Section to serve the INTIB.

c) Align and develop the above fa c i l i t ie s  vide a) and b) above 
in the f ie ld  o f  iron and steel industry and thereby lead to  the formu
lation and preparation o f  Information P rofiles and Information Manuals.

d) Prepare a concrete Plan o f Action for the follow-up a ctiv it ie s  
in terms o f  a) to c) above prior to the end o f her assignment"

In implement at i  or o f  the instructions embodied in these two documents, 
which necessarily contain some areas o f  overlap, this consultant carried 
out the a ctiv it ie s  as mentioned below during her period o f  assignment o f 
six  months.



7. Mobilizing and organizing in-house information 
and it s  expansion in the sectors chosen for  p ilot 
a ct iv it ie s  (item a )t App.1 and item a) under para 6)

7a. The in-house information in the context o f  thiB report refers 
to the information materials already available in the Industrial In
formation Section (ICIS/INF) o f  UNIDO. ThiB Section comprises o f  
four units: ( i )  a library, which subscribes to twenty periodicals
on Metallurgy o f  which ten are on iron and stee l; ( i i )  a country- 
f i l e  unit which gathers under country-heading, a ll  information ma
te r ia ls  available on each country; ( i i i )  an inquiry service unit 
that handles a l l  inquiries addressed by each country to UNIDO and 
sends a suitable reply on the basis o f  the information available 
within the ICIS/INF and (iv ) a UNIDO Publication unit which pre
pares with computerised keywords the abstracts o f UNIDO reports, 
papers presented in the seminars and symposia. At least three 
issues containing nearly 250 abstracts are published in a year.

7b. The holdings æ-d f i le s  o f  these units o f IC'S/lNF were examined 
in respect o f the p ilo t sector o f iron and steel which concerned th is 
consultant. It  was found that the existing resources were too meagre 
to  meet the needs o f  the industrial development o f  the developing coun
tr ies  in th is sector. I t  would require strengthening both in terms 
o f  bu*ic reference books on iron and steel technology and industry 
and related areas, as also in the sector o f  current and latest trench 
and developments ?s reflected  in periodical.3, r prints, and associated 
documentary aids. Whatever l i t t le  materials were aval.able, were not 
fu lly  c la ss ified , catalogued and indexed, so that there was a tis tin ct  
p oss ib ility  that they would escape a tten .'on »if and when the need fo r  
them arose.

Jo. In order, therefore, to u t ilis e  the existing rerourceB, a sugges
tion was given to c la ss ify , catalogue and index a ll materials on the iron 
and steel industry on tho basis o f the latest detailed schedule under 
the U.D.C. The library o f the ICIS/INF did not have th is schedule. As 
a resu lt, a ll  materials available in the Secxion on the iron and steel 
industry were c la ss ified  under the broad notation o f 669.1 . This may be
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alright in the present circumstances when the volume of such ma
te r ia l is  not worth mentioning. As the volume grows in future and 
covers approximately something like 200,000 items on ihis sector alone, 
i t  would require a more detailed and mutually exclusive c la ss ifica tion , 
without which i t  would "be impossible to retrieve relevant data on a 
sp ecific  topic. We have, therefore, ordered a dopy o f the schedule 
on metallurgy including the latest additions and alterations. /Üh- -  
fortunately, the schedule, published by the British Standard in stitu 
tion , i s ■ out o f  print. During a discussion with Mr. M.L. Pearle, o f 
the Metals Society o f  U.K., i t  was learnt that the Society would be in 
position to supply a xeroxed copy on payment o f  the usual charges o f 
£30. It is  strongly recommended that i t  should be immediately pro
cured. In the meantime, this consultant used her personal copy when __ 
suggesting classifications c f  some o f  the existing materials, particu
larly  the abstracts, brochures, e t c .,  preserved under the subject f i l e .  
This w ill enable them to  be easily  referred to in the future, and_it is  
hoped, that the cla ss ifica tion  and catalogue o f  these items prepared by 
th is  consultant would be maintained henceforward.

7d. The mobilization o f the existing in-house materials as contemp-1)
lated under the Plan of Action/urgently requires that a l l  other ma
ter ia ls  he appropriately c la ss ified  on a systematic basis. Taking a 
particular sector as an example, the country-file  unit o f  ICIS/lNF 
puts '>11 materials on a country in one drawer o f  a f i l in g  cabinet, 
without much internal arrangement is  kept. Unless the material in 
each drawer is  systematically c la ss ified  by subject, the retrieval 
o f  material on iron and steel, which is  o f  sp ecific  interest to th is 
report, w ill become tardy now and impossible later when each country- 
f i l e  expands several fo ld  in course o f the next decade. The c la s s i-  
fica tory  process should also be extended to the queries and their an
swers handled and file d  in the "Inquiry Unit" o f  the ICIS/lNF.

7e. In a related area, this consultant did some work on patents 
specifications which would be o f help in thi3 connection. The inter
national Patent C lassification o f Vienna, which co lle cts  and f i l e s  
patent specifications on a ll  subjects including iron and steel, re -
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I quested, the UNIDO for suggestion on the system of c la ss ifica tion  o f 
i t s  holdings on iron and steel. This matter was referred to  this 
consultant for  advice. It was clear that the f i le s  o f  th is organi
zation can be used by the INTIB to supplement it s  own resources in 
th is  ares, i f  not completely to depend on this body for  patent in
formation. We, therefore, revised and added to the existing outline 
on the basis o f the latest thinking on the subject by the Federation 
o f  International Documentation (FID) and sent it  (App. 3) back to the 
ICIS/INF for onward transmission to the Patent body. I f  implemented, 
i t  w ill fa c ilita te  the future patent search by the INTIB in the area 
o f  iron and steel.

7 f. The expansion o f the information resources on the iron and steel 
sector is  a huge task. This is  so because iron and steel manufacture, 
and the industries based on them, is  a vast subject and a dominant part 
o f  a ll  economic activ ity  in developed and developing countries. In 
fa ct , i t s  extent provides an yardstick for  measuring the stage o f  deve
lopment o f a country and economy. The expansion o f  the holdings o f in
formation material in this v'ea is  a large task and is  also dependant 
on the scope o f the Bector as defined by the Bank. For instance, i f  the 
scope is  to cover merely the manufacture o f iron and stee l, i t  w ill be 
comparatively much more managable than i f  it  were to cover the secondary 
and tertiary industries based on iron and steel which w ill include many 
o f  the engineering and appliances industries. Since a clear formulation 
on th is aspect o f the expansion o f the holdings was not available yet,

ftth is consultant merely indicated, subject to the availab ility  o f funds 
and other fa c i l i t ie s , the procurement o f a few books and journals as a 
start (App.4) . This w ill, no doubt, have to be considerably augmented 
with quite some expeditious ne sq if the Bank is  to be able to render e ffe c 
tive  service in respect to the steel sector.

8. Collecting selected information from 
external sources (item -  b ), App.1.)

8a. It is  quite obvious that i t  would not be possible for  the Bank in 
the forseeable future to furnish a ll necessary information that may be 
required by the investor or an inquirer both from developed and develop

1
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ing countries regarding this subject from the internal resources o f 
the Bank. It  is ,  therefore, quite natural that it s  own resources 
should be supplemented on a continuous basis with materials from 
external sources. But th is would require considerable organization, 
planring and follow-up. As a f ir s t  step, explanatory le tters  have 
been sent out to many institutions inviting them to participate in 
such collaboration in exchange o f information generated in the UNIDO,
The draft o f  this le tter  (App. 5) was approved by the appropriate UNIDO 
authorities before i t  was distributed. This small beginning w ill have 
to be vigourously pursued along the lines suggested elsewhere in th is 
report, i f  the scheme is  to y ield  the desired results.

8b. The Action Plan also enjoined on the preparation o f a l i s t  o f  a ll 
such potential external sources o f  information. It is  understood that 
such a l is t  has been compiled. In view o f  the available resources o f  the 
UNIDO on the basis o f which such a l is t  can be compiled, i t  can be merely 
indicative and cannot hope to be exhaustive. After an exhaustive l is t  
i s  compiled by a properly equipped information scientist on the basis o f 
the availab ility  o f  further information sources in the UNIDO, i t  w ill 
have to be c la ss ified  and indexed by the type o f  information, i t s  quali
ty  and dependability, and time and cost. It is  hoped that th is  crucial 
exercise would be urgently taken up, as otherwise i t  would not be possible 
to make the optimum use o f  such a lis tin g  or to carry out the function o f 
the Bank.

9. Making the in-house and external materials 
readily available for use o f INTIB 
(item -  b, para 6) (Use o f Kardveyors)

9a. With the very meagre materials now available with UNIDO, their 
ready retrieval does not now pose any serious problem; in fact the macro 
material can be easily  taken and referred to . But as the holdings grow 
to the optimum size o f  some 200,000 items, i t  would be impossible to reach 
a particular item o f information easily and quickly, without appropriate 
classifica tion  and indexing. Such indexing should cover the multiple 
facets o f the same material -  be i t  a book, reprint, an a rt ic le , a trade 
catalogue, or even an advertisement. This means, in e ffe c t , that the

à
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200,000 items may ultimately lead to an index containing- say, 6/8 
hundred thousand cards at the rate 3 to 4 index facets per item.

9b. A start has been made by th is consultant in this area by classi
fying and preparing an index card each for  these items. This work 
should be followed up, making index cards on the other facets o f these 
materials and subsequently a l l  other materials in the ICIS/lNP, f i r s t ,  
in respect o f  iron and steel and then a ll  other subjects on which hol
dings ai naintained by i t .

9c. It can be easily foreseen that when the job i6 completed, the 
reference and retrieval o f  these vast number o f  cards w ill pose a 
serious physical problem. The use o f  ordinary card trays w ill mean 
about 84 running feet o f  trays, even i f  it  is  kept in four t ie rs .
This w ill involve too much o f  legwork and movement in referring to 
them. It has, therefore, been suggested that compact e le ctr ica lly  
operated Kardveyor cabinets should be used fo r  storing the index cards, 
so that they may be at the fingertips o f a single operator without 
movement, and the retrieval can be as quick as required. With such a 
system, a single person would be able to refer to over 600,000 cards 
kept in a bank o f six  Kardveyor cabinets, without getting up from his 
or her seat.

9d. In pursuance o f th is suggestion, which has found keen support 
from a ll concerned, the ICIS/lNF has with the help o f  th is  consultant, 
already placed an order for two Kardveyor cabinetb with Remington-Rand.
It is  hoped that when these cabinets arrive after the departure o f th is 
consultant, they w ill be gradually put to use.

10. Formulation and preparation o f
Information Profiles (item -  c o f para 6)

10a. In terms o f volume of output and relevance to the objectives o f 
the p ilo t plan fa llin g  within the purview o f this consultant, th is item 
constituted the most important piece of work. Its  purpose was to try out 
and demonstrate how to use the resources o f  the ICIS/lNF and the fa c i l i 
t ie s  available to formulate and prepare Information P rofiles , which may 
be used by the Bank to prepare Technological P rofiles wx.h flowsheets and
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diagrams, or may be passed on, as they were, to the inquirers for an 
appreciation ot the status in a particular f ie ld  o f inquiry. As 
suggested by the authorities, the following subject-areas were formu
lated fo r  the preparation o f such Profiles using the available re
sources o f the Section:

i )  Ironmaking
i i )  dteelmaking

i i i )  Continuous Casting

As these Profiles clearly show, with a l i t t l e  painstaking search and 
sci 3’ ning, it  is  possible to give a fa ir  indication o f the status o f 
technology, and trends and developments in each area even from the very 
limited and meagre resources o f the Section. These Information P rofiles 
.nay then be used by technolgists as a basis for  preparation o f Techno
logica l Profiles with flow-sheets, cost data, etc., to fa c ilita te  deci
sions on the choice o f technology. They also demonstrate that i f  the 
Information Profile  is  prepared from an economic or commercial point 
o f view, as distinct from the technological point o f view from which 
the Information P rofiles were prepared -  then the appropriate experts 
would be in a position to prepare for the use o f  the Bank, economic or 
commercial profiles  as a basis o f decision-making in these areas.

10b. in view o f the extreme paucity o f material on the chosen sector 
o f  iron and steel, the formulation o f  the subject-area o f  the Infor
mation Profiles had to be kept as broad as possible. They are, thus, 
merely indicative o f  the p ossib ility  and pattern o f  action to be followed 
They sire, by no means, adequate as a basis o f  decision-making. This 
point cannot be overemphasised, and i t  should be borne in mind while 
going through these P rofiles. For instance, ironmaking is  a vast sub
ject involving materials, processes, plant and equipment, cost and other 
data,which are essential fo r  decision-making. Since enough in-house in
formation is  not available, the P rofile  has been made on the broad sub
ject formulation. But in actual practice, when the Bank becomes operative 
the subject headings or formulations would be far narrower and sp ecific , 
such as, say, top charging gear o f blast furnace, the movement o f the 
burden at, say, the tuyere level or, the consumption pattern o f coke with
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variable infection o f other fuels. With such specific  formulations 
or headings, and the availability  o f adequate information from in - 
house or external sources, it  would be possible to prepare Informa
tion P rofiles which would provide ready-made basis for decision
making. It is  hoped that the inadequacies o f  the present P rofiles 
attempted in th is assignment would not blind the reader to th is 
aspect o f  the p ilo t exercise. The following paragraphs highlight 
some points o f interest regarding these P rofiles .

11. The Profile on Ironmaking (App. 6;

lla . The information p rofile  on Ironmaking contains 350 items in some 
100 pages. It has been compiled broadly to indicate the current status 
and thinking regarding the making o f  iron, mostly in the blast furnaces.
The information was compiled on the basis o f  the material available from 
the in-house resources o f UN DO. The material, which i t s e l f  is  far from 
comprehensive, thus gives an incomplete and partia l view o f  the material 
available with respect to a very narrow period o f  time, say, 1974-1976, 
and may have missed material that may be o f  greater relevance, as also 
that which may be o f  no use. A ll the same, in the absence o f  a pre
selection o f  the material and i t s  scrutiny, i t  is  not possible to have 
an assurance about the comprehensiveness and quality o f the data.

l lb . In spite o f  th is shortcoming, the p ro file  broadly covers the seve
ral iron-making processes which are currently in vogue, such as e le ctr ic  
iron-making, iron-making in the blast furnace, iron-making in charcoal 
blast furnaces, etc. It omits any reference to the several processes 
for  direct reduction o f  iron ore which are in an advanced stage o f tech
nological investigation and experimentation.

l l c .  In it s  approach, the p ro file  mainly concentrates on the blast fur
nace process o f  ironmaking and on improving it s  performance and e ffica cy . 
This takes several directions, such as the redaction o f the coke consump
tion and the associated steps, viz injection o f o i l ,  powdered coa l, e t c .,  
and the preparation o f the burden. As claimed in an item o f the p ro file  
(p. 63 top ), the best blast furnace of today works with about 380 kg o f 
coke per ton o f hot metal and 100 kg o f  fuel o i l .  The coke input is  practi
ca lly  half o f that in the average blast furnace and indicates the extent
o f advance that has been and can be made in th is area.
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lld . The preparation o f the burden has taken various directions such 
as sintering, pelletizing, briquetting and pre-reducing o f the ore be
fore it s  charging into the blast furnace. As the p rofile  indicates, 
in Borne cases,attempts have been made to use 75$ reduced iron ore 
briquettes called high iron briquettes (HIB) having an iron content
o f  about 86$ (p. 16).

l le . The p ro file  also deals with the internal operation o f  the blast 
furnace such as the descent and distribution o f  the burden, the kine
t ic s  o f  chemical reaction within the furnace as well aE the plant and 
machinery connected with the control o f  operation o f the furnace, e .g . , 
the operation o f tuyeres. In some cases, it  gives an indication o f the 
future thinking regarding the blast furnace, such as doubts expressed 
about the continuous growth o f  the size o f  the blast furnaces (p. 2 
item 2) as well as plans to control the operation o f  the blast furnaces 
through the manipulation o f  the volume* composition, temperature and 
pressure o f  the up-moving gases, as n the proposed zone-controlled 
blast furnaces, which are s t i l l  in the realm o f  investigative specula
tion . But in science and technology, what is  speculation today is  re
a lity  tomorrow, or after ten o f  fifteen  years.

l l f .  The p ro file  thus attempts to give some indication o f  the current 
status and future trend in an important area o f the iron and steel in
dustry, although within a very very limited scope anv comprehensiveness.
It is  not sufficient as a basis fo r  any technological decision-making; 
but i t  demonstrates and gives an idea o f the p ossib ility . A p ilo t ope
ration, understandably, can only attempt and achieve th is much. In
formation profiles  with a much larger number o f i^ems or much narrower, 
sp ecific  aspects o f  the subject would be necessary to develop and refine 
th is as a practical, viable instrument for technological or other decision
making.

llg . After these inadequacies are removed, i t  would s t i l l  be necessary 
to evaluate the information presented in such p rofiles  before any practi
cal decisions for investments or operation can be taken on it s  basis.
This w ill require the comparison o f information o f similar types, ass-
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essir.g their comparative re lia b ility  and practicability  and connecting 
them up with numerous other related information before they can form 
the basis o f  any operative decision.

11h. The p rofile  also includes some specimen cost data on iron-making 
in blast furnace and e lectr ic  furnace in pages 1C, 1D and 86B.

12. Profile on steelmaking (App. 7)

12a. The Information P rofile  on steelmaking, spread over seventy pages, 
covering some 291 abstract items, is  roughly divided into 11 sections.
The time span o f the data coverage is  about seven years, starting from
1970. Although most o f  the items selected were published during the 
three years 1974- 1977, the information not only re flect the status and 
trend o f  technology and economic thinking during th is lim ited period 
and scope, but also give an insight into the problem areas that were 
agitating the minds o f technologists and administrators connected with 
steel plants during th is  particular period.

12b. The collection  o f  data -  here the abstracts -  being dependant on 
the availability  o f material from in-house sources -  the sections or 
aspects selected here fo r  highlighting are uneven in lent. Of
the eleven sections, the f ir s t  has 32, second 21, rind the ele
venth 104 i  iems. HTtis uneven strength hampers an _4. i n - d e p t h  under
standing o f the different sections, which are merely indicative o f some 
among many possible areas o f interest within a broad category. However, 
the intelligent reader would not f a i l  to see that with the enrichment o f  
the information sources and the proper organization o f the available data 
each section may be further strengthened in coverage, provided, o f  course 
the area has been able to claim the interest o f technologists, economists 
and administrators,leading to study and research and, hence, the publi
cation of their results.

12c. The firs t  section deals with general trends, and among others, 
draws attention to the scope and prospect o f using nuclear energy in 
steelmakingi in view o f i t s  contribution to a cheap,direct reduction
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process and to the operation o f  a pollution-free steel plant. Bight 
out o f  32 items o f  th is section (pp«5“7) are devoted to th is inte
resting p ossib ility .

12d. Section two deals with the cost o f  steel plants and o f  steel
making. Though the figures are rough and ready and merely give order 
o f  magnitude estimates, they provide a valuable clue to the invest
ment cost in about 18 countries o f the world, 8 o f  which are developed 
(UK, USA, France, Germany, Ita ly , Australia, Canada and Sweden) and 
the remaining 10 developing, which give a reasonably good idea o f  the 
investment cost per ton o f steel in tae various countries and provides 
a basis o f comparison.

12e. The small section 3 (in  fact the smallest o f  the eleven sections) 
gives six  items o f information, which gives a clear indication of the 
emphasis laid on the consumption o f  energy in steel plants including 
their availab ility , alternative sources, costs, pollution factor, etc.
Most o f  the items, published in 1975» were a response to the world o i l  
and energy c r is is . They are a pointer to the sure crop o f further work 
in th is  area which followed the escalation o f the energy problems and 
the longterm policy response o f US and European governments to this 
problem.

12f. Sections 4 to 11 deal with the different process routes to steel
making. As new processes and technological p oss ib ilit ie s  come to light 
and are investigated for  eventual industrial production, the old and new 
processes have to co-exist for  varying periods o f  time. Such co-existence 
o ffe rs  a welcome opportunity to review and reasses the existing and new 
processes against each other so that after the inevitable period o f co
existence dictated by investment costraints, the process most suitable 
fo r  a particular country and set o f  conditions may be selected with 
complete confidence.

I2g. Section 11, the last and the longest section o f the p ro file  
(26p. -  pp. 45-70 -  and 104 items) covers the e le ctr ic  furnace steel
making process. Apart from the easy availab ility  o f th is material from 
the in-house journals used for  the purpose o f  th is p ro file , such emphasis 
seems more than warranted by the interest in e lectr ic  steelmaking in deve
loping countries, which do not have either the capital needed for invest-
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merit in integrated steelplants, or the material resources for  the : 
operational v iab ility  o f such plants, and which want to cu rta il the 
gestation period between an investment decision and operation o f a 
plant. Its  obvious advantages as regards pollution is  an added 
attraction o f th is  process. The detailed discussions try to do 
justice  to a ll  these aspects o f  th is process.

13» Information P rofile  on Continuous Castin- (App. 8'

13a. Continuous casting may be called more a technology o f  the future 
than o f  the present. There is  no doubt that th is technological break
through o f  the recent decades w ill gain further momentum in develop
ment, as more and more plants with even larger capacities come into 
existence after the teething troubles that B till plague the technique 
are over.

13b. The p ro file  on continuous casting covering some 115 items is
divided into six  sections, and o ffe rs  a glimpse into the world o fas obtainable
continuous casting/from the available in-house material and some 
external material to which access could be had.

13c. The p ro file  items cover the period 1971-1976, when a lo t of 
work was done in the area o f  extending the process to d ifferent type 
o f plants and products -  increasing their capacity, output range and 
sophistication -  and these are fu lly  reflected  in the items that are 
presented. As far as possible, the items selected have been made re
presentative in geographic distribution, state o f technology and deve
lopmental prospects.

13d. The f ir s t  section deals with the continuous casting process and 
practice in general -  the emphasis being on various experimentations 
and tr ia ls  in this area. Items 2 (p .1) ,  items 1,2 and 3 (p. 2), item 
2 (p.3) and others give a very able summary o f  the h istor ica l develop
ments o f  the process and it s  future trends. The remaining items in 
this section deal with the experience o f the process in different plants 
and countries and the problems and promises of the adaptation o f the 
process under varying circumstances.
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13e. The second section containing 26 items spread over 8 pages, deals 
with the technical aspects o f  the process details in precise areas. For 
instance, item No. 3 (p .8) deals with continuous casting o f  beam blanks, 
item 2 (p .9) that o f  long products; item 1 (p. 10} o f  0902 stee item 
1 (p .13) continuous casting o f  steel in the German Democratic Republic 
and item 2 (p .14) the manufacture of fine p ro files  o f  pipe semis from 
continuous ingots.

13f. Sections 3 and 4 deal with specific  products: section 3 with
b ille ts  and section 4 with slabs. They give an insight into the pro
blem in sp ecific  product areas and how these problems are being 
tackled.

13g. Continuous casting plants -  individual or integrated into steel 
plants -  claim the 5th and the largest section o f  the p rofile  spread 
over 12 pages. (38 items). The plants cover a wide range o f types, 
locales, products, e t c .,  and the details give a good b ird ’ s eye view 
o f  the status o f  the operating technology as i t  prevails now.

13h. The p rofile  concludes with an investment and cost section, which 
gives investment and operating cost data from seven countries and also 
by process and product. The estimates, although indicative, give an 
idea o f the magnitudes involved, and provide a basis fo r  comparison, 
which, it  is  hoped, would be found useful.

14. Preparation o f concrete plan o f action for 
the follow-up activ ities  in terms o f  items 

a to c , para 6 above

The accomplishments in the area assigned to this consultant 
clearly  throw in bold r e l ie f  the steps that need to be taken to 
establish a successful industrial data Bank to f u l f i l  the needs 
o f  the developing countries in the area o f  the iron and steel industry. 
It  also shows that careful advance planning should precede a ll  such 
actual assignments fo r  optimum results. In what follows as Part II o f  
th is report, therefore, an outline is  given o f what needs to be done 
in future to develop th is p ilo t operation into a fu ll-fledged  Infor
mation Bank.
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SOURCES OP INFORMATION 

Identification and Development

15. The development o f sources o f  information in order to be able 
to  help developing countries in industrializing in the area o f iron 
and steel industries should be taken up with the understanding that 
the information to  be collected  and stored would fa l l  under several 
types, which,in view o f  the possible demand for  such information with
in the area o f  the aims o f  the Bank, may be categorized as under:

a) Technological information on the type o f technology to be 
adopted for a particular purpose.

b) Economic and commercial information to assess the via
b i l i t y  o f any scheme.

c) Social and governmental information related to  the con
tinued smooth operation o f such an industry.

Each o f these items deserve separate consideration.

Technological Information

16. Technological information on the iron and steel industry is  
available in great detail and profusion in technical journals and 
publications. In fact, here the problem is  not that o f  dearth, 
but o f  selecting the necessary and usable information from a flood  
o f  publications, which is  growing at an exponential rate. However, 
experience shows that much o f th is information is  o f  a repetitive 
nature, where the same idea or data on technological operation or 
progress and breakthrough i s  repeated in hundreds o f major journals 
with minor changes, or even without that. As even the Information 
P rofile , prepared by this consultant shows, items p . l6 i ,  p .33ii» P*
17i  and p .2 2 ii, o f the part on ironmaking, to  give only two instan
ces, are repetitions. The main questions, therefore, are how to

a) Make a selection o f the relevant material to  be actually 
stored,
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b) Tdentigy and l is t  the other material that in to be on ca ll 
and their sources,

c) Keep a track o f  such sources, and

d) Identify the specia lists and consultants who can evaluate 
such information and their su itab ility  to the special cases 
where they are to be used.

Limits o f  comprehensiveness
17. In determining the aim o f such selection , to ta l comprehensiveness 
should be ruled out from the beginning. It w ill be well-nigh impossible 
and probably a wasteful duplication o f e ffort to cover the entire range 
o f iron and steel technology within the scope and resources (funds, 
sra ff, space) o f INTIB. The objectives o f  the INTIB are a pointer to 
this conclusion. The basic purpose o f  the If’IDO is  to help the in
dustrialization o f  the developing countries in certain well defined 
areas. But even these few areas, e .g . , iron and steel, fe r t i l iz e r  and 
agro-economy, cover a vast area o f  science and technology, economics, 
p o lit ic s  and geography. To build a complete storehouse of information 
on technological progress and development even in these few and re
lated subjects w ill require vast resources, and their maintenance and 
use may be quite expensive in sta ff and funds. But even i f  the con
straints o f fundB and s ta ff are ignored, i t  may be wasteful to try
to aim at tota l comprehensiveness fo r  the simple reason that there 
will  be hardly any scope or fe a s ib ility  for  the appl cation o f  some 
o f the most advanced technologies to the developing countries: for
instance, the scale o f production o f such an advanced technology may 
be too large for  the developing country or economy concerned.

18. These and other factors as well as the question o f resources wil l  
thus require that some o f a selective approach should be adopted for 
the procurement o f  the basic collection  o f material that w ill be actu
a lly  stored in the INTIB in respect o f  any industry including the iron 
and steel industry with which the present note is  concerned.

Internal resources
19. It is ,  therefore, suggested that the internal resources o f the 
INTIB should be limited to :
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a) A selected group o f  basic, authoritative books fo r  refe
rence and back ground purposes, which wil l  lend a perspective 
to  the understanding o f  a demand in respect o f  a particular 
aspect o f  the iron steel industry and it s  scope and compass, 
so that search can be in itia led  fo r  the retrieval o f  the de
sired material. As already furnished by this consultant, this 
collection  would comprise o f  volumes, such as AM Handbook o f  
Metals, Cast Metals Handbook, Yearbook o f  the Iron Steel In
dustry, ABIE Yearbook, and such other encyclopedic or re fe 
rence treatments o f d ifferent aspects o f the technology and 
industry.

b) Subscription to a selected group o f  authoritative and re
presentative journals which gives a fe e l o f  the status 
and the trend in the f ie ld  o f i t s  coverage, such as, to  give 
a f<iw instances, the Journal of the Iron and Steel Institute, 
Metallurgia, Stahl und Eisen, etc. These journals, that are 
decided to be subscribed, should be retained in bound volume 
for  a moving fixed period, say fo r  10-15 years,to keep the 
holdings manageable and up-to-date. Representative journals 
like these should be kept in respect o f the different branches 
o f the iron and steel industry -  manufacture o f  iron and steel 
and their primary products, and the processes associated with 
the industry, v iz . , casting, shaping, welding, powder metal
lurgy and so on, to y ie ld  information about the present status 
o f  the industry and where breakthroughs are being made within
a certain period o f time (the 10/15 years o f the retention .).

c) Subscription to a few re liab le  abstracting, reprint, and trans
lation journals and services. While the selected abstracts 
should be retained in the holdings o f the INTIB, the transla
tion and the reprint service should be selective and should
be on ca ll rather than on storage basis. That is ,  as and when 
the Bank i s  required to furnish or supplement a request infor
mation, they should be collected from the identified  sources on 
the basis o f promt supply and fu l l  coverage o f the indent.
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However, once the information ie procured on the basis o f a 
particular inquiry or demand, this may remain with the hol
dings o f the INTIB t i l l  weeded out.

d; A thorough catalogue and c la ss ified  index o f the infor
mation available from within UNIDO and the other agencies 
o f the United Nations located in Vienna and elsewhere, with 
complete information on the method o f ca ll and the system of 
obtaining and using them, including identification o f agencies, 
persons whose clearance and authorization is required, 'fhis in
formation should be continuously updated on the basis o f cata
logues or l is t s  published by these agencies.whirh should’ be re
quired to put the Bank on the mailing l is t  o f their actual 
publications or catalogue o f such publications. For the 
agencies located in Vienna, i t  may not always be necessary 
to have the actual material on the holdings o f the INTIB.
But for those outside, it  may be better to do otherwise, to 
save the time spent in calling i t ,  as also to foresta ll the 
chances o f non-spareability.

External resources
20. The external resources would comprise o f special libraries and 
information services, and institutions like Iron and Steel Institute, 
American Society o f Metals, VDE (Verein Deutsche Eisenhuttenleute),
OECD, EEC and such other organizations«from which material can be ob
tained on ca ll. 'The information available with them should be, on the 
basis o f their published indexes, entered in the appropriate index cards 
o f the Bank in the areas where they may be needed. These institutions 
should be cla ss ified  by type o f information available and the time taken 
to procure i t .  Each type o f information should be duly c la ss ified  and 
put in an index system^i^h a colour code to signify their external 
character and the fact /they w ill require time in procurement. This can 
be done either by using index cards (5" x 3” ) o f  a distinctive colour, 
or marking them by coloured cellotape or indicators. (App. 9).

21. It may e clearly seen that here, that is ,  in the matter o f  ex
ternal resources, the collection  o f material and the process o f deve
loping the resources o f the Bank w ill depend on a considerable exeroiee
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o f  the selective method. At the present moment, these may be supplied
as ard whenby the Pank on the basis o f the demands/received by i t .  But a large 

part o f it  w ill have to be an ejcercise in 'futurology* and an extension 
o f the information already obtained to predict what information is  like
ly to be required. Because unless the information is  collected , proces
sed and stored before the demand for  it is  made, i t  cannot be easily 
supplied when required. Therefore, the collection  o f  information on the 
basis o f an estimation o f  the demand is  always an essential activ ity  in 
the building up o f  an information service. The Bank should provide to 
each of it s  information sectionsguidance on these lines on the basis of 
it s  existing experience, supplemented by the Information s ta ff , who may 
be in a position to contribute considerably in this respect.

Evaluation
22. The above w ill, however, only ensure the identification  o f  the 
sources -  both institutional and materialwise -  fo r  obtaining the in
formation. Since, by the nature o f  i t s  objectives the Bank w ill be 
called upon not only to furnish information, but information which w ill be 
put into use, hopefully, with success, a process o f evaluation and 
selection from among the material obtained w ill be essential. This 
cannot be done by the Information Section, and w ill require the services 
o f a large number o f specia lists, who can distinguish and evaluate d if
ferent types o f  technology and give an opinion on which two or three 
would be more relevant to the requirements o f a ca|e. They would also 
be able to point out which areas or which aspects/the information al
ready in store have to be supplemented with further d eta ils , so that 
the system of ca ll , mentioned above, can be put into operation to pre
pare an adequate profile  in any area of information required with 
maximum economy and efficien cy . A list^ o f such specia lists with com
plete note on how to contact them and a method for the processing o f 
their opinions should be a part o f the resources o f the Bank. Since 
the system should be independant o f human memory and in telligence, as 
far as possible,the method o f procurement o f  information at any point 
and on any subject from the resources o f the Bank should be put down 
in writing, constituting the information manuals that are contemplated 
in the terms o f reference o f th is project.
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Information Manuals
23. The system of reference for evaluation should be such that 
i t  can locate experts who are able to assess the su itab ility  o f 
already tried  and new techniques^ not merely from the technological 
point o f view, hut are also able to assess the chances o f their suc
cess or failure in a developing country. This warning is  particularly 
necessary as most o f  such experts may be from comparatively more deve
loped countries and may take the non-technological, e .g . , economic, 
social or geographical conditions relating to the transfer o f techno
logy more or less for granted. It should, therefore, be advisable to 
cross-check such evaluative reviews from specia lists both in the deve
loped as well as the developing countries. While those in the developed 
countries may be able to assess the technological merits o f  the process 
quite soundly, they may lack the requisite background information about the 
problems on the transfer o f such technology to a less advanced indu
str ia l climate. The technologists from the developing countries,on
the other hand, may be fu lly  aware o f these lim itations, but may not 
be fu lly  aware o f  the construction, commissioning and operation o f  such 
plant and machinery,except indirectly. The bringing together o f  these 
two complementary points o f  view, which sire essential in assessing 
technological information, w ill be a problem, and precise guidelines 
for  such assessment w ill have to be incorporated in the manuals in each 
area o f information requirement.

Level o f technology
24. It may also he mentioned here that in many developing countries, 
because of their economic and industrial level, it  may be necessary to 
give them a tehcnology, which may be considered obsolete from the point 
o f view of the most recent advances or the technology in the developed 
countries, bot which may be just appropriate to the level o f industry 
or economy in the developing country. In such cases, i t  may not be en
tire ly  rare to come upon a situation where information and expertise is 
required on a technology which has become obsolete in the developed coun
tries  and,as such,where experts for their true assessment may be d i f f i 
cult to find. In such cases, the evaluating experts may have to be drawn 
fi  om the scientists and technologists from countries whose technology is  
at a level in between those of the most modern and the most backdated 
ones. Needless to say, such problems would not conceivably arise
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where it  is  possible to l i f t  the technology direct from the "bullock 
cart to the aeroplane" stage. All the same, there v/ill be cases, 
where this middle level w ill be necessary, as amply evident from the 
experience o f  a country like India, where technologies at varying lev
els  co-exist at the same time.

Economic and Commercial Information

25- Technologies pertain to the sc ien tific  and engineering aspects 
o f  an industry. But their selection and su itab ility  to an actual 
operation depend,to a very great extent,on the economic and other 
conditions prevailing in a certain country. The fe a s ib ility  and 
v ia b ility  and the continued prosperity o f any technology as re fle c
ted in an industry depend on these conditions and, therefore, for 
a fru itfu l supply o f information, the INTIB w ill have to store as 
much information on these conditions as on the technological aspects. 
Economic and commercial information may be grouped under several heads:

a)

Level of 
industry

Information on the level o f industrial development o f the 
country, such as the type o f industries prevalent, sources 
o f raw material, availab ility  o f finished and semi-finished 
products or fa c i l i t ie s  for processing,prior to or following 
the industry. Depending on the nature o f industry, these 
conditions w ill very largely determine whether or not in a 
particular developing country an industry can be success
fu lly  installed and operated.

State of 
economy and 
f  in an ce

Information on the state o f the economy and market, the 
demand for the product, present and potential, so that not 
only an industry can be established, but there can be a 
reasonable prospect o f it s  products being sold, and the 
industry operating on a continued basis. It is  not rare 
to find that an industry is  developed without developing 
a market for  i t .  Information on financial aspect o f  an 
economy, banking, and credit fa c i l i t ie s ,  e t c . , are also 
important, as the aim of UNIDO is  not to 'mother* for  a ll 
times to come an industry i t  has aided in a developing
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country, but rather to see that it  car stand on it s  own 
legs. This aim requires that a ll information on the status o f 
an economy and market is  available, or,at least,the extent 
o f  the absence o f such data and the institutional support 
they signify, is  clearly known.

Social and state
c) Social and governmental information pertain to the infra

structure fa c i l i t ie s  which are essential for  running an 
industry, v iz .,  communication (road, r a il , sea), trans
portation fa c i l i t ie s ,  post and telegraphs, e t c . , economic 
leg islations, government regulations, tax and other in
formation, which control the industry and investment; 
social information on the labour market; availab ility  o f 
skilled  s ta ff, trade union relations and requirements, man
datory or conventional social respon sib ilities , pollution 
laws, relig ious and social taboos, such as prohibition law 
in a country like India, piggery products in muslim countries, 
and, so on.

Dearth o f reliab le  information
26. Unfortunately, reliable  information in a ll the three areas is  
rather d iff icu lt  to get in a developing country. To 1he developed 
countries o f the West, where private institutions, universities, 
chambers o f commerce, Govt., s c ien tific  institutes, a ll  have come 
to stay, and where reliable  information on past performance and data 
on present operation may be had merely for the asking, the nature and 
extent o f the lack o f  dependable information in these areas on a 
comprehensive sco.le in the developing countries, is  quite unthinkable. 
Unfortunate as it may be, even in middle level developed countries, 
such information is  extremely d iff icu lt  to come across.

Basis o f inaccuracy
27. The inaccuracy starts from the generation o f data at the unit 
level. There may be plant and machinery which are so old that their 
make, name-plate data e tc ., are absent, or have been lo s t . The compi
lation o f data suffers at the different levels through the manual 
c le r ica l transcriptions and transfers, where mistakes creep in due
to the level o f education o f  the s ta ff handling them, i'ometimes
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there is  deliberate attempt 'misrepresent data to bypass Govt.,
Company Law,or tax regulations, etc. As a result, one can never de
pend on the data that is  fin a lly  put in publications. This does not 
happen in an industrially developed free market economy, where compe
t it ion forces the commercial and economic data to be accurate. This 
factor has to be borne in mind in meeting the demand for essential in
formation o f  these three types from the developing countries. In most 
such countries, depending on the state o f development, such information 
w ill range from to ta lly  absent to fu ll  information in a few areas. But, 
mostly, such information w ill have to be developed or derived from 
existing raw data.

Different sources
28. The procurement o f  economic and commercial information w ill , there
fore , in many cases, require the development o f  information sources^in 
these countries, which would be o f  the following types.

Govt, agencies agencies
a) Govt, agencies dealing with the area: These, w ill have to

be identified  and contact established for information that 
i s  s t i l l  ’ in-process' or has not reached the publication 
stage, with appropriate information on the original source, 
so that i t  can be checked with the original source, wherever 
possible.

Institutions
b) Research institutions, universities and educational in sti

tutions, etc. In many cases, these prove to be the source 
o f  detailed information on one or other aspect o f an industry, 
arising out o f their contact with industry ( i )  where they are 
researching a project given by an industry, trying to solve 
a problem in an area and ( i i )  where students are preparing 
the~r doctoral theses after a study o f  one aspect o f  an industry, 
which 1. cover an area where the INTIB may be interested. .
Here also, wherever possible, the original sources should be 
identified  and located,so that when an information supplied 
by the IbTIB has to be authenticated, th is can be done by 
reference to the actual sources.

^and index
ing (see 
App. 9)
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Consultants
c) Consultancy firms concerned with industries in question.

These firms accumulate a lot o f data directly  from the f ie ld  
or from other sources fand because o f their long association 
with the industries in their specialization, they are some
times in a good position not only to supply, but to evaluate 
the quality o f the information. They nay be tapped either 
on a free exchange—of-infom ation  ^asis as in the case o f  
the Govt, and the universities, or on a retainer basis, or
on the basis o f payment on spot items negotiable in each 
case. A decision on this point w ill a ffect ihe ava ilab ility  
o f  quite a good deal o f information in certain cases.

Chambers of commerce
d) Chambers o f commerce and other economic or commercial organi

zations: These often keep a good hit o f information regard
ing the industries and the areas covered by their constitu
ents. Such information may be mroe dependable than those 
supplied by, say, Governmental agencies. I f  such informa
tion can be procured on a basis o f confidentiality  and re c i
procity, it  w ill be a great asset to the IfJTIB.

BankB
e) Like chambers o f  commerce, they also co lle c t  a lot o f com

mercial information to serve their c lien te le . Since such 
information is  available by any clien t on a service basis, 
there should be no d ifficu lty  for the INTIB to get th is in
formation, provided, o f course, the service charges are met.

Special Libraries and Information Services
f )  While a ll the above w ill supply the current up-to-date posi

tion , information o f past performance, static lie s  and data
sim ilare tc .f may have to be obtained from special libraries or agen

cies  in respective areas. These have to be identified  and 
listed, and the method o f obtaining information from each in
corporated in the manual, so that their procurement and use 
do not depend on individual memory or intelligence.
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Devulcpi^g information sources

29. A part o f the developmental activ ities  o f the ITTTIB would he
to develop, oarticularly where they do not exist, institutions o fo f
the above categories to add the Bank in its  gatherirg/information 
and their processing and documentation. These can be comparatively 
easily done in the case o f  (b; and ( f )  above, although others also 
can *’e helped to be useful sources o f information. This point has 
already attracted the attention o f the planners o f the Bank as evi
dent from the listin g  o f  the information sources in the note on the 
Establishment o f Interlinks betwwen the Bank and the Users in Deve
loping Countries.

PROCUREMENT

30. Once the information sources have been identified , as described 
above,in terms o f a selected, delimited fie ld , s tr ictly  in keeping 
with the earns and requirements o f INTI3, the next task would be to see 
that such information can be obtained and made available to  the user 
as and when asked for. This process starts with procurement and sto- 
rage. For the in-hcuse information or internal resources, the organi
zation o f  these a ctiv it ies  would be comparatively easier and less
elaborate and time-consuming. But fo r  external information, becauseand
o f the m ultiplicity o f sources/ the time involved, i t  w ill require 
an elaborate organization, which have to be clearly defined and Btated 
in the manual and constantly maintained and up-dated.

Procurement policy and procedure
31. The use of most in-house information w ill require that the ma
te r ia l containing it  be procured and stored. Clear-cut p o lic ie s  w ill 
have to enunciated fo r  th is purpose and made known to the s ta ff ope
rating the Bank. Questions such as when and how to activate the pro
curement process, what w ill be the time lag between the demand and
the procurement, who w ill authorise such procurement and what would 

a ll  these questions
be the funds availab le ,/w ill have to be clearly answered. In view 
o f the financial commitments and involvements, and time involved, 
unless clear policy decisions are taken and stated in this respect, 
procurement w ill never be able to keep up with the demands.
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Procurement time

32. The procurement policy should, therefore, answer the above 
questions and the activ ity  should proceed along the following lin es:

a) Identification o f the information sources and the areas 
on which information has to be procured.

b) The placement o f order fo r  the material or ca llin g  i t  on 
the basis o f an estimate o f the optimum time and cost fo r  
such procurement.

c) An assessment o f the quality o f  such information, i . e . ,  i t s  
dependability or comprehensiveness and the actual cost and 
time o f  the procurement. The Bank should add it s  own pro
cessing and forwarding time to these data,and the tota l should 
constitute the time lag between supply and demand. Where the 
information is  not readily available on c a ll , the time w ill 
have to be le ft  indefin ite. Where information sources are 
known and i t  is  known that it  can be procured, the approxi
mate procurement time as recorded in the manual, plus the 
processing time at the Bank should constitute the delivery 
time.

Cost decisions
33. A firm decision on cost should be taken and made known. Would 
the INTIB supply such information, free o f cost from i t s  own resources 
or in respect o f  in-house information? Would i t  charge the receiving 
party on a 'no p rofit -  no lo ss ' basis? Would it  charge the recei
ving party the actual cost o f  procurement + an additional sum as pro
f i t  or overhead? A decision on these points w ill determine the extent
to which the information can be procured from already identified  sources. 
I f  i t  is  to be funded from the Bank's own resources, i t  w ill be natu
ra lly  limited by the extent o f the funds. I f  on the other hand, the 
receiving party is  to reimburse the cost, then it  w ill be possible to 
procure more material. A part from the funds available, a decision 
on the policy o f procurement on the basis o f  the above cost consider
ations would be a v ita l requirement of building up INTIB.
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Procurement: Related aspects
34- Procurement would also be largely governed >-.y the space and 
other fa c i l i t ie s  available to store and supply the material when 
required. I f  the space or processing fa c i l i t ie s  a^d s ta ff are not 
available to the extent required, the procurement may have to be 
slowed down or halted altogether. The extent o f  procurement and 
the nature o f  the material procured w ill also determine the type 
o f  c la ss ifica tion , cataloguing and the eventual system o f with
drawal o f  the material from the holdings o f the Bank in order not 
to clu tter up valuable space.

STORAGE

35. In view o f the industries, such as iron and steel, chosen by 
the Bank, as it s  f ie ld  o f assistance, the information material at 
the disposal o f the Bank is  likely  to be voluminous and grow at a 
very fast rate. The storage o f these vast quantity o f material 
w ill pose serious problems, as it  would be continuously added to .
Apart from the question o f  space to accommodate them, the main
tenance o f an ever larger body o f material w ill add to the length 
o f the processing and searching time and, to  that extent, i f  un
checked, w ill gradually make the system cumbersome and in e ffic ien t.
It w ill, therefore, be necessary to lay down certain guidelines in 
this respect, namely,

Selection
a} The material w ill have to be stored on a selective basis.

For instance, journals and card abstracts,which w ill be 
subscribed, should be continuously screened and material 
which are o f  peripherial or doubtful u t il ity  rejected  out
right. This should also apply to a ll material received 
on an exchange or compliment airy basis, which, in view of 
the nature and sponsorship o f the IFTIB, w ill be consider
able. Specific guidelines and authority fo r  such rejection 
would have to be laid down in writing. This screening should 
also be carried out in respect o f  procured items, such as ab
stract cards, reprints, translations, catalogues, l is t s ,  e tc ., 
and those to be retained should be specified by material type 
or category, region, alternative ava ilab ility , etc.
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detention
b) The stored material should be continuously weeded out, 

each according to its  own retention schedule, which must 
be determined, marked and processed for follow-up at the 
time o f the storage it s e l f .  For instance, yearbooks, 
demographic data, sta tistics , etc., may be weeded out after 
the next editions or issues are out, the previous issues 
being referred to i f  required, from resources on ca ll. 
Periodicals may be bound at the end o f the year after re
moving unnecessary material or ,better s t i l l fafter keeping 
microfilm or microcards to reduce burden on storage space 
and for better indexing, c la ss ifica tion , retrieval and 
supply. Even where the books and journals are retained 
because o f their more or less permanent nature, a re
examination time should be determined to review their 
usefulness.

Storage economy
36. As regards the actual storage, utmost economy should be exer
cised in the storage o f material whether in the macro or micro form. 
This is  essential, as otherwise a considerable part o f  the time o f 
the processing s ta ff is  likely to be spent in useless movement.
The more compact the storage, the lesser is  the extent o f  such use
less unproductive movements. A few ideas are recommended:

a) The reprints, translations, etc. f should be kept after pun
ching in Lever Arch f i le s  o f  1-jL" to 2" spine width, which 
w ill fa c ilita te  easy insertion and removal. Such f i le s  
should be stored on 1 2 " shelves with the spine o f the f i le s  
alternatively kept front and back, so that they may be kept 
even.

b) The abstract and index card trays should be kept in revolv
ing shelves in mechanisms like Remington Kardveyor or simi
lar equipment which makes for compact storage o f such cards 
with maximum economy o f space and fa c il ity  o f movement.
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c Catalogue cards also may be kept in ¡Cadvoyors, or the 
cabinets may be placed or. tables supported on hydraulic 
or pneumatic jacks, so that they may be raised or lowered 
with the help o f switch or control to get at the appropri
ate trays. I f  the catalogue cards are kept on a table 
which can be elevated or lowered in this manner, and the 
table is  kept in a pit in the flo o r , then trays required 
can be easily brought up to the desired level by the use 
o f  a foot lever. Normally, now, the space below the cata
logue card tables is  wasted, i t  also becomes d iff icu lt  to 
refer to the lowest and the highest trays without bending 
or getting up under the present arrangement. However, a 
p it, 2 f t .  or more deep, may be made only in the case o f  
the ground floor and may not be easy in the case o f higher 
floors . Therefore, the Kardveyor may be the solution fo r  
catalogue cards also.

d) The use o f conveyor belts  or pneumatic tubes for  the move
ment o f material in the Bank.

e) Microfilms and microcards should be stored in the usual 
manner; photographs and others also can be kept in lever 
f i l e .

RETRIEVAL

37. The retrieval o f the material procured and stored in the 3ank 
or items available on ca ll with different time lags from internal 
or external sources is  the key operation which is  most closely  con
cerned with the supply o f information to the user. It ca lls  for 
greater ingenuity and preparation, and is  o f a more frequent and 
continuous nature than the other two a ctiv ities  described earlier. 
In fa ct, once the preliminaries have been settled and the Bank and 
it s  services set up, retrieval w ill constitute the major day-to- 
day activ ity  o f the Bank. This activity  w ill depend on how the 
material has been processed, how the inquiries are received and 
the policy regarding the supply o f information.
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Ir. or requests
38 . A retrieval activity  should begin with the perception and 
enunciation o f a demand. This may be internal or external, that 
is ,  required by the sta ff o f the Bank or uTILO it s e l f ,  or required 
by outside parties. In most cases, the success o f a retrieval ope
ration w ill depend on the retrieval s ta ff clearly  understanding the 
intent and extent o f the retrieval requests. Unfortunately, this 
is  one area o f information service which is  s t i l l  le ft  to chance.
In most cases, the form and content and c la rity  o f request for the 
information on a particular topic depend on the requesting indivi
dual’ s style o f expression. This may be put forward in numerous 
ways in respect o f  even the same information. As a resu lt, the area 
on which information is required remains vague, the quality o f  in
formation remains unspecified, the scope o f information undefined, 
the end use unstated, and other parameters o f use, such as time, 
person using and follow-up on the use, are le ft  out o f  consideration. 
These characteristics o f the information requests, unfortunately re
f le c t  on the quality o f  information supplied,in spite o f serious and 
sincere e ffo rts  o f  the information s ta ff.

Request form
39. To eliminate the chancy nature o f  th is transaction and to drive 
some business sense into i t ,  the Bank should, from the beginning, in
s ist on a clear statement o f a ll  requests for  information on the analogy 
o f the request for  withdrawal in a financial bank (e .g . amount o f the 
sum, to whom to be given, nature o f payment, such as A/c Payee, bearer, 
e t c . } .  An excellent e ffort has been made ir. th is  direction in Annexure 
II o f document UNIDO/lSID 63/Rev. 1 o f 15-10.1973. For further e ffe c 
tiveness and usefulness to the Bank, i t  may be modified as indicated in 
App.lOand sent to a ll who request for information from the Bar'.. Buch
a step w ill considerably fa c ilita te  the work o f  the Bank and the in for
mation sta ff and w ill produce results which are much superior to what 
are lik ely  to be available otherwise

Retrieval policy
40. The format w ill ensure that the request fo r  information would 
be available in a easily actionable manner. 3ut even when it  is  
otherwise, at least in the in it ia l stages, the information sta ff
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would have to try to supply the information, or at least direct the 
inquirer to the source from where i t  may be obtained. In the case 
o f  the Bank, it  may not be desirable to have re course to the la tter, 
that is ,  i t  should,in most cases, be a’lle to give the information, 
unless it  is  outside it s  scope. But even in the cases where the 
request is  outside it s  scope, wherever possible, the source from 
which it  can be obtained should be indicated for  good image and 
public relations e ffect.

Information processing
41. Retrieval o f information from internal or external resources 
would depend entirely on the way the actual material or information 
about it s  availability  have been processed. The processing o f in
formation indicators, ( i . e . ,  pointers actual material or its  
lik ely  source o f ca ll) in any information data Bank or information 
service w ill depend or the cla ss ifica tion , cataloguing, indexing, 
anotation e tc ., o f  such indicators.

PROCESSING

Classification
Classification system: UPC

42. Unless a ll materials in an information storage are properly 
c la ss ified , they cannot be retrieved fo r  use. Unless they are 
c la ss ified  according to a good, f lex ib le , and synthetic system, 
the material cannot be fu lly  used -  either one or an other aspect 
o f the information may be lost sight o f. There are several good 
classifica tion  systems for  classifying information on the iron and 
steel industry, but we recommend the Universal Decimal C lassifi
cation for the use o f the Bank, as it  has become a more or less 
universally accepted system o f c lassifica tion  for  information ma
teria l in this area in the greater part o f  the world. The major 
information sources on this industry either use this system or none. 
I f ,  therefore, this classification  is  used

a) The work o f c lassifica tion  would not be necessary in re
spect o f  those areas from where the materials come with
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*)

c)

Cataloguing
Rationale for cataloguing

43. A classifica tion  system can operate in practice only with the 
help o f  a catalogue and index, since because o f their bulk, the ma
ter ia l cannot be kept at the finger t ip , and one item may have multi
ple facets,but for storage purpose can be kept only in one place 
(unless, o f course, the item is  reproduced into multiple copies and 
kept in as many places, which, again, exerts pressure on the space, 
funds, and handling, and makes i t  d ifficu lt  to weer' out the material). 
The preparation o f catalogues and indexes are,therefore, essential 
a ctiv it ies  in the processing o f information for i t s  eventual retrieva l.

Punched cards
44. Cataloguing and indexing is  usually done on the 5" x 3" cata
logue or index cards. Because o f  the two dimensional nature o f  the 
cards and their fixed location in an arranged order, an item o f  in
formation may require multiple number o f cards to cover a ll  i t s  
facets fu lly . This adds to space and search time. To reduce the 
search time and yet to be able to make use o f  a ll information avail
able, i t  is  suggested that indexing and cataloguing should be done 
on punched cards o f the type developed by American Society o f Metals 
for the metallurgical industries to be handled manually or, better 
s t i l l ,  e lectron ically , i f  that has been developed in the meantime.
Such punched card cataloguing and indexing system w ill not only re
duce the search time, but w ill also make it  possible to have the use 
of a ll the facets o f an item of information for the preparation of 
bibliographies, p ro files , e tc ., and w ill eliminate the time taken
to replace the cards and to maintain their order, as required in the 
ordinary catalogue or indexing system.

pre-classification ,such as abstracts from the Iron and 
Steel Institute o f UK.

Unclassified new material can be easily spliced with the 
existing material.

Interchangeability o f information and reference to  in for
mation from external sources become easier.
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Information p r o f i l o  f o r m a t

45. To fa c ilita te  the preparation o f information p ro files  on the 
basis o f the indexes or cataloguing or abstracts relevant to a parti
cular enquiry, these should be arranged in a sorting tray and repro
duced xerographically^/photographically in a suitable standard form 
to fa c ilita te  reference. On the basis o f  the proforma already sub
mitted by the author, the layout and size o f this p ro file  proforma 
should also be laid  down.

PREPARATION OF INFORNATIOR PROFILES

Actionable information
4 6 . The services o f  an information system may be of tv;o types:

a) Giving the enquirer, as far as possible,the information 
he wants, which he then absorbs, evaluates, edits and 
uses for his purpose

b) Supply the enquirer with 'actionable' information, namely, 
information on the basis o f which immediate decision or 
action can be taken.

47. The f ir s t  type is  generally welcome and useful where the en
quirer posesses superior knowledge and information about a subject 
and capability o f  processing and evaluating raw-data given to him. 
Research scholars, technologists and professional engineers in uni
versities, research institutions or consultancy agencies normally 
fa l l  in this category. In such cases, they, in fact, guide ana 
direct the information workers in procuring, by the use o f  their 
special knowledge o f the resources and o f their processing and re
trieva l, the information required by the enquirer. 3ut as evident 
from the objective o f the IRTI3, it  w ill be more in keeping with 
its  objectives, i f  i t  supplies information o f the second type for 
three specific  reasons:

Quality o f  service needed
a) The information w ill be wanted by developing countries where 

the investing or the decision-making authority may not be in
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most ’i f  the cases, enquirers o f the f  i v--.t type. '•'’hey 
w ill prefer evaluated and as complete -<r information 
p ro file  as possible, where thay can d irectly  use the in
formation for  their purposes. In several instances, they 
may like the comparative internal or external data against 
which to assess the data supplied by the INTIB. This 
would throw the moral responsibility  for the quality, de
pendability and comprehensiveness o f the information sup
plied  on the Bank it s e l f .

b} Even where the enquirer has the data and the w ill to eva
luate the information given by INTIB, he may not have the 
professional expertise within his country to make a de
pendable assessment and may, thus, fa l l  back on the INTIB 
for  such assessment, after receiving the information. It 
w ill, thus, be better, i f  the Bank can give processed and 
evaluated data in the f ir s t  instance.

c) Even the developed countries, which would be partners in 
the transfer o f technology or industrial development re
sulting out o f the use o f the INTIB information, would 
require the economic and sociological part o f  the related 
information as mentioned earlier before they can them
selves decide on the appropriateness o f  the technology 
which they wish to adopt and on their participation in 
any project arising out o f i t .

Retrieval parameter
4 8 . This would mean that the evaluation o f the relevance o f the 
information supplied to the objectives in view w ill have to  be done 
internally within the Bank rather than leaving it  to the users. 'This, 
o f  course, does not prevent the user from re-evaluating it  fo r  his 
own satisfaction, but in the best o f arrangements, such re-evaluation 
should not, in any way, alter the nature o f the decision which can 
be arrived at on the basis o f the information supplied. In sum, both 
the potential users o f the INTIB*s services, be they in the deve
loped or developing countries, w ill be seeking information on which 
they would like to act and which they would not be in a position 
easily to evaluate by themselves, particularly in the area where
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they w ill he seeking i t ,  namely technological information in the 
case o f the developing countries and economic and socia l infor
mation in the case o f developed countries.

Evalu-tion machinery
4 9 * To ensure the supply o f information o f this type, it  w ill be 
essential to have an evaluative, selective machinery within the Bank 
it s e l f .  Even i f  the Bank cannot fu lly  achieve this aim immediately, 
the information supplied should contain, either by arrangement or by 
anotation or through moderation by specia lists in that f ie ld , some 
clue to the value o f  the information, it s  range, scope and re lia 
b i l i t y , it s  comprehensiveness and updatedr.ess, so that a judicious 
specialist can easily  come to a conclusion about it s  value, and the 
information p ro file  processed through such a specia list may be con
fidently passed on to the user as a firm basis for decision-making 
without any further scrutiny or review.

Retrieval procedure
50. The process o f retrieval would, therefore, have to  proceed 
along the following lines:

a) To obtain from the enquirer a tota l picture o f  the in
formation requirement indicating the area, nature, volume 
quality, purpose, time and cost o f the information in a

p. 1 0 ) standard proforma/already suggested above.

b) In the light o f study, and scrutiny o f this demand, identify 
and retrieve the complete related information on the topic 
available with the Bank and ca ll fo r  supplemental informa
tion that would be needed to meet the requirements. Need
less to say, the information o f the second category to be 
procured from outside resources, w ill require greater scru
tiny in view o f the time and cost involved.

c) Comparison and evaluation of the information available to 
select the items which meet the demand for re lia b ility  and 
practicability  as well as comprehensiveness most adequately. 
While this process o f selection can be done elaborately in
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the case o f the internal irformatior a fte r  the re tr ie v a l  

o f the material, in case o f the external •"aterial on ca ll, 
i t  should he done before ca lling for  the material, to avoid 
wastage and delay.

d) Prepare information profiles and send them to the specia
l is t s  in the INTIB for their comments, criticism  and sugge
stions for  addition and alteration .

e) Submission o f the p rofile  to the enquirer after i t s  re
ceipt from the specialists and its  modification in the 
light o f their suggestions.

f )  Follow-up o f the information supplied for  a feed back on 
its  adequacy and efficacy  to improve the quality o f the 
service with the passage o f time. For this purpose, a 
proforma alorg the lines o f the one for  the specification 
o f requirement o f the information mentioned above^sRou?d

^eveloped^requiring the enquirer to please specify ( i )
WS18how the information supplied by the INTIB (Tised and to 

what specific use it  was put (mention what investment or 
operation decisions were made on it s  b a s is ;; ( i i )  was 
the entire information used or only part o f  it ?  I f  the 
la tter, why could not the fu ll  be used; ( i i i )  did the 
information have to be supplemented? What was the supple
mental information, and the sources from which it  was pro
cured and (iv ) how i:, the investment or operation based 
on the INTIB information going on? (This w ill require 
the submission o f annual report, progress report, state
ment o f account and the l ik e ) .

Disposal o f material
5 1 . The process o f  retrieval w ill also pose the question o f  the di
sposal o f the retrieved material. Should it  be sent to the party? 
or should copies be sent? In view of the advancement o f the repro
graphic processes, it  should invariably be that copies o f the material
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should be sent. A decision may have to be taken hero whether to 
identi fy  the source or not. A decision may a ls -' have to be taken 
and clearly indicated about the responsibility and lia b ility  o f 
the Bank for the information supplied.

Training and development
52. A process of retrieval to be e ffective  and e ffic ien t requires 
that the human elements concerned, i . e . ,  the staff, should be con
tinuously developed for the function. In spit o f the development 
o f s c ien tific  technology, the retrieval o f  information of a non- 
repetitive, specific  nature, is  s t i l l  a long way o f f  from mechanized 
operation, Ketrieval and tha processes preceding i t  essentially ca ll 
fo r  human judgment, for which the promise o f a reliable substitute is  
s t i l l  far, far o f f . Therefore, to develop the human judgment and to 
make i t  as far as possible uniform in respect o f the interpretation 
and understanding o f some given requirements o f information, there 
should be a constant intercommunication between the user and supplier 
o f  the information. A direct dialogue between the user and the in
formation worker retrieving the information is  one way o f helping 
this process. A constant exchange o f  ideas between the specialist 
evaluating the information and the information worker is  another. 
Associating the specia lists with the selection and procurement pro
cess and, where possible, in the processing o f the data, o ffers  a 
third p ossib ility  in th is direction. In many sc ien tific  institu
tions, scientists are asked to scan and select the information ma
te r ia l which is  processed and stored by the information worker for 
future retrieval. The information worker is  invited to attend discus
sions, seminars and conferences which bring to lignt the information 
gap. All these methods o f enriching the experience o f the information 
worker should be a part o f an enlightened information retrieval system.

Technicalities
53. They should also be trained in the technical aspects o f the pre
paration o f information p ro files  and manuals, both in their internal 
and external aspects. Internally, they should know what to include, 
the order o f arrangement, the presentation o f the data, and the comments 
with authentication for each point made. The comments should parti
cularly emphasize the status of the information where this is  not in
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eluded in the information i t s e l f ,  i . e . , whether tnis is  in an ex—
theperxmental stage, operational stage or in/stage o f investigation 

and speculation. Externally, there should be a standardization 
o f  the format, layout, typography and reproduction process for  the 
production and presentation o f  the data or information to the en- 
miirer.

FOLLO VÎ-UP

Direction and nature.
54. The follow-up o f the Bank's operation can have several log ica l 
directions:

a) To discontinue the activ ity , i f  it  is  found that there is  
no real need for this service or that there are other agen
cies o f United Kations which, in their scope, encompass 
these a ctiv it ies  and which either already operates i t  at
a certain level or can operate i t ,  i f  necessary.

b) To merge or associate the activ ity  o f the INTI3 with such 
agency or agencies and

c) To continue th is activ ity  and develop it  so as to be able 
to fu l f i l  the original aims with which the p ilot activ ity  
was undertaken.

In what has been stated above, the last alternative has been 
taken as the aim and direction o f the follow-up. The above discus
sions on the procurement, processing and storage and retrieval o f 
information has outlined the direction which each o f these a ctiv i
t ie s  should take in the coming days. Once a decision is  taken to 
implement them, the points and steps suggested in the above pages 
should provide a guideline along which these activ ities should be 
continued. They could be considerably elaborated with minute and 
detailed directions for conducting each step. But limitations of 
space and time do not permit such elaborate treatment. Also i f  the 
a ctiv ities  are entrusted to properly qualified personnel, the de
ta ilin g  o f these points would constitute the in it ia l part o f the



-  40 -

a ctiv it ie s  o f  ore?, ting the h-isi s for Vne s e r v i * - . ’hese w ill, 
in fa ct, take shape on the basis o f in it ia l plar," i ’nf  as well as 
actual work. To put an extremely detailed plan o f operation would 
be unfair to a future s ta ff who would be hamstrung by it.. What 
has been discussed would be adequate to act as a generally depend
able outline o f action fo r  the development o f its  service in a fin a l 
form.

Scope
55- However, any activ ity  can. be carried out only within the 
framework o f space and time and with the help o f people to carry 
them out. The spatial aspect o f this programme, namely, the areas 
in. which INTIS w ill operate, has been more or less broadly defined,
i . e . ,  iron, and steel industry, (and the fe r t iliz e r  and the agro- 
ecor.omic industries). In view o f  the reeds o f the developing coun
tr ie s , arid the philosophy behind the operation o f the Bank, the 
other industries to be included should be clearly named,and those 
excluded explained and made known to the information s ta ff  to give 
them a better understanding o f the scope and compass of the programme 
Again tin the case o f the iron and steel industry, several points need 
to be c la rified . As already stated, the iron and steel industry and 
those based on them constitute a major part o f the industries in most 
countries. Therefore, the industries to be covered by th is  broad 
term starting from primary units like iron and steel works,secon
dary units for shaping them and using them for manufacturing engi
neering goods»to tertiary units like , say, the manufacture o f re
frigerator or car o f b icycle  and a ll related processes, can come 
under this vast umbrella. It  is ,  therefore, essential to  define 
the industries that w ill come under its  scope. I f ,  fo r  example, 
the manufacture o f b icycle is  to be covered, then for  a develop
ing country it  w ill not only mean knowledge and information about 
the electroplating and stove enamel backing industry, which w ill be 
covered under metal fin ishing, but also about the manufacture o f 
rubber tyres and tubes, without which they would be incomplete.
Hence, information about rubber technology may have to be stored.
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Olimate o f operation
5 6 . I f  ,on the other hand, i t  is  confined to the r-rufacture o f 
primary products, namely, iron and steel, and at to their
shaping and treating carried out in an integrated iron and steel 
works, certain constraints and considerations that are confronting 
the industries today should be kept in view as overriding conside
rations. These refer to the pollution and conservation problems, 
also the problem o f c r is is  in energy. The establishment o f an iron 
and steel industry may no longer in the future be an overriding 
consideration o f national 'prestige* in line with the establish
ment o f national a irlin es. The economic and social considerations 
mentioned above may rule out the establishment of these industries 
even in otherwise technologically favourable climes, or they may 
lead to restriction  o f scope such as steel plants located on sea
shores rather than in proximity to the availability o f  coal or iron 
ore or the market, and to the export o f  raw materials from one 
country and its  processing ir another. These basic overriding con
siderations ¿which are gaining universal ground and becoming stronger 
every day fshould be assessed and their relevance to the operation o f 
the ^ank stated in no uncertain terms.

Time factor
57- The establishment o f an information service and its  operation 
have certain inevitable time constraints. The procurement o f ma
ter ia ls  takes time, their processing takes time. A service cannot 
be started without a certain amount o f preparation and,hence, o f time. 
In view of these, the sooner the operations o f  the Bank are under
taken, the better it  is  for  i t s  success.

Personnel
5 8 . The next important question refer to personnel. The selec
tion and appointment o f appropriate personnel to run the service 
w ill take the inevitable time inherent in the process. The adjustment 
and adaptation o f the sta ff to the conditions and requirements 
o f the service w ill take time, which may lead to the eventual re
jection o f some that may set the process back a fu ll cycle to the 
in it ia l stage o f selection and recruitment o f substitutes in place
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of the ro i 'ct :•'? staff, The mutual u^derst-.;'*:!!*-'- • '■ adjustment

o f the sta ff among themselves also require time. ■ o ir  exposure 
to the ideas o f the specialists and the absorpti^^ and assimila
tion o f these ideas and their transformation in the service plane 
which has been mentioned under the topic o f intercommunication be
tween the user and specialist sta ff on the one hand and the infor
mation sta ff on the other, w ill also require time.

Recruitment o f sta ff
5?. Thus i t  w ill be seen that the fu ll  scale operation o f the Bank , 
which w ill be dependent on the sta ff as much as on the material, w ill 
take a lot o f time from recruitment to successful operation. In 
view of th is, the recruitment and selection o f s ta ff fo r  the operation 
c f  the Rank should be undertaken, on an urgent basis. Side by side 
with th is, the functions and responsibilities o f the sta ff should 
be clearly defined and the requirement of their qualification  and 
background precisely spelt out, so that the executive authority can 
take immediate step fo r  the recruitment o f s ta ff. Since information 
is  a fast growing service, where awareness and understanding o f the 
everwidening horizon is  an essential requirement, an outline for the 
frequent training and exposure o f the s ta ff to new concepts and re
quirements o f  the service should also be planned concurrently.

CONCLUSION

60. In the end, i t  is  hoped that the ideas expressed above would 
be found acceptable and early action would be taken for their im
plementation. But whatever may be the decision, the views should 
be considered as having been expressed entirely on the basis o f  their 
relevance to the noble idea o f trying to assist in the industriali
sation o f the developing countries, which is  a challenging task 
awaiting a ll mankind. This consultant fee ls  particularly grateful 
for having been given an opportunity to play a part, howsoever small, 
in this noble and challenging endeavour.
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PLAN OP ACTION

App. 1-1 
(re f. para 6

Working Group on Iron and. Steel Industry: Establishment of an
Industrial and Technological Information Bank

ihe Plan o f Action is based on:
a) Mobilizing and organizing în-home information and the 

systematic expansion o f this information in the sectors chosen 
for the P ilot activ ity .

UNIDO in-house pool of information on the iron and steel industry
► *

needs to be defined, c la ss ified  and strengthened; a well contained note 
outlining the available in-itouse sources o f data w ill be prepared 
furnishing inter a lia  therewith:

i )  Library and related documentary fa c i l i t ie s ;
i i )  A vailability of technical data from MET (IOD) and ICI5 

and its  analysis;
i i i )  Journals/magazines, free booklets and data sheets circulated 

by many countries.
Furthermore,

iv ) Expansion of in-house technological pool with the collaboration 
inter a lia  of:
International Iron and Steel Institute;
Japanese Iron and Steel Federation;
Steel Authority o f . India Ltd.
Hindustan Steel Ltd. -  India National Metallurgical 
Laboratory;
CNRM -'Belgium;
IRSID -  France.

It  w ill be desirable to  exchange free technical literature freely 
with the above parties.

The data from these sources w ill be c la ss ified  for use ty UUIBO.
b) Collecting selected information fi'om external services.

The external sources fire mary; UNIDO explanatory letters have to 
be sent out tn external sources of technological information/riata 
requesting them to put UNIDO on their mailing l i s t  and furthermore, fo r  
exchanging information emanating from udlDO.
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Draft le tte rs arc to be put up in this norm exion.
A l is t  has to be prepared for a ll such potential external sources. .
c )  Creating a network o f  information for the identification  and 

selection of technologies through jo in t action with Uli Agencies and 
other intern it i -n-?l or national institution s.

It  w ill be necessary to identify a ll sources of information of 
general and technical nature pertaining to iron and steel industry 
including the raw materials needed therefor, viithin the United nationsN
Agencies and a llied  bodies (OECD, EEC, ASU, IDCAS, ASE/JT, AIIDE/JI, e t c .) .
Uli Agencies w ill include a ll Uli Economic Commissions; these bodies w ill 
then be addressed in order to  sfet up a network for exchange of data/ 
information v is-d -v is  technolog,’ , raw materials processing, iron and 
steel production, plans and strategies, output and product mix, trade 
(imports and exports) and markets (home and external). Draft letters 
to  be put up in this connexion to  in itia te  action for the establishment 
o f such a network.

d) Establishing interlinks between the Bank and 'the users in the 
developing countries, including a continuous appraisal o f their information 
requirements. .. . . . .

In order to forge interlinks between the Bank and the users in the 
developing countries, the users have to  be identified  and listed  and the 
information w ill need to be aligned to their sp ec ific  needs end environ
ments taking into account the status o f their steel industry. These 
lis ts  have to  be prepared on an urgent basis.

e) Preparing technological p ro files  in the sectors chosen for the 
p ilot operation.

Technological p ro files  (flowsheets, fluxograms, e tc .) have to be 
prepared within the house with some external a ss istance and co-opcratior. 
as appropriate. Illustrations w ill have to  be furnished for such p rofiles  
and flowsheets.

f )  Building up a stock of technological informati^n and processing 
it for selection pur poses.

This stock of technological information can only bo built as this 
actively gathers experience and momentum. At this stage, we can take 
note o f such an eventual stock-building o f technological date/in forma-tier, 
and later processing i t .
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g )  Id en tify  in/; a^d ut i l  izitv; te ch n o lo g ica l  sources .-rid 
c a p a b i l i t ie s  ava ilab le  in the developing cou n tr ies .

-  3 -

Technological sources o f information and capabilities in the 
developing countries w ill need to  be defined and listed  on a rational 
basis. It may be necessary to  write to potential sources of 
technological information for reciprocity  purposes; draft le tter to 
•be put up in this connexion on a priority  basis.

h) Evaluating the p ilo t a ct iv it ie s  at the end o f the second 
year o f operation .

Note should be made o f this eventual requirement. It is , how
ever, suggested that such evaluations should be made on a continuous 
basis and at the end o f the two years, a d ra ft/fin a l evaluation 
report should be prepared. A proper format w ill need to  be drawn up 
for undertaking these continuous evaluations and then preparing the 
fin a l write up on the evaluation o f the overall work done and net 
results/gains achieved thereby.

3 May 1977 B.R. Nijhawan
Senior Interregional Adviser
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ATimURK "A "

Mrs. K. Banerjee

App. 2-1 
^icf. para 6)

P ilot operations o f the International Information Bank ( IHTIB) 
in the fie ld  of the Iron and Steel Industry____________________

' a) Assist in the p ilo t operations o f INTIB in contributing to 
meet its  need for information inputs from in-house and external sources, 
indexing and abstracting such information material retained or obtained 
for relevance to the output of IHTIB in the area of the iron and steel 
industry.

b) Making the above material readily available for the purpose
of processing for the use of IHTIB and generally re-inforeing the potential 
of the Industrial Information Section to serve the IHTIB,)

c) Align and develop the above fa c i l i t ie s  vide a) and b) above in 
the fie ld  o f iron and steel industry and thereby lead to the formulation 
and preparation of Information Profiles and Information Manuals.

d) Prepare a concrete Plan o f Action for the follow-up a ctiv ities  
in terms of a) to c) above prior to the end of her assignment.
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International Patent C lassification code echedulee C 22B and 
C 21B -  C 21E for  Metallurgy o f  iron and s t e e ls  X 50

IPC BSO

C 22B Raw materials and their preparation for  ubo 
in Blast furnace burden.

1/00
1/02
1/021
1/022
1/023
1/0231
1/0232
1/024
1/025
1/026
1/03
1/031
1/032
1/033
1/034
1/035
1/036
1/04
1/041
1/042
1/043

Iron ores
Roasting and calcining

-  in open kiln
-  in reverbatory furnace
-  in shaft furnace 

with grate 
without grate

-  in circular kiln
-  in rotary or revolving furnaces 

Fluo-solid roasting
Sintering, Agglomerating

-  in converters
-  in tunnel kiln
-  in shaft furnaces
-  in Dwight-Lloyd Sintering machine
-  in revolving tube machines
-  in pans

Manufacture o f shaped agglomerates 
Agglomeration in rotating drums 
Pelletizing 
Pellets

C 21B 3/02 
3/021 
3/022 
3/023

Basic addition 
Limestone 
Calcium Phosphate
Acidic additions, aluminium s ilica te s , quartz, 

fluorosper etc.
3/024
3/03
3/05
3/07
3/09

Other m etallic and non-metallic additions
Coal
Coke
Charcoal
Gaseous fu els , Natural gas, Oxygen, Fuel o i l  etc.
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21B 5/00 taking pig-iron in the blast furnace
5/031 Charge and burden 
5/032 Reduction o f  oxides 
5/033 Blast furnace reactions 
5/034 Tapping o f pig-iron
5/035 O pe ra tion  w ith  v a r io u s  fu e ls  e .g . in je c t io n  o f

5/062 By-products, e .g . recovery o f zinc

7/00 Blast furnaces
7/021 Internal hearth
7/0244 Hearth cooling
7/16 Tuyeres
7/161 Tuyere connections
7/162 Bosh tuyere

C 21B 7/06 Lining for  furnaces
7/064 Bricks

9/08 Iron hot-blast stores
9/081 Heat balance
9/082 Blast temperatures

9/10 Blast Mains
9/103 Blowers

9/16 Cooling or drying the hot-blast 
9/161 Oxygen enrichment o f blast 
9/162 Steam injection

9 /17  B la s t volume, p ressu re  and consumption
9/171 B la s t consumption
9 /172  B la s t volume, .b la s t  lo sses
9 /173 B la s t p re ssu re , p ressu re  lo sse s

s o l id ,  l iq u id  o r  gaseous fu e ls
Making slag o f special composition

5/041 Utilization o f  blast furnace slag 
5/06 Using top gas in the blast furnace 
5/061 -  Recoveiy o f  individual components



-

1l/03 Electric blast furnace
11/09 Charcoal blast furnace

1З /14  M ulti-Btage processes 
13 /1 4 1  Without flux
13/142 With so lid  reducing agent
13/143 With gaseous substances
13/144 With reducing flames
13/145 Treatment o f  ores with salt fluxes
13/146 Treatment o f  ores with reducing agents o f fluxes

С 21C 1/08 Manufacture o f cast iron
1/081 With cast iron 
1/082 Mottled cast iron 
1/084 Molleable cast iron 
1/085 Grey cast iron

3/00 Manufacture o f  wrought iron and steel 
3/10 Wrought iron 
3/11 In charcoal furnace
3/12 In puddling furnace

3/20 Wrought steel
3/21 In shaft furnaces, Bloomery
3/22 In rotary furnace, muffles, retorts
3/23 In reverbalay furnaces
3/24 In e le ctr ic  furnaces
3/18 In induction furnaces

5/04 Manufacture o f  open-hoarth steel

C 21D 7/00 Modifying the physical properties o f  riron and Bteel
7/015 Steels with magnetic resistance
7/16  Transformer steels
7 /l7  E lectrical resistant steels
7 /l8  Sfeèls with special chemical properties
7/181 Corrosion resistant steels
8/182 Acid and alkali resistant steels
7 /l9  Non-aging Bteel

In hearths



» - S c -
■ Ap f '3 - j  ..

C 21D 6 /0 6 7  Crop-roBiBtant s te e ls
6/066 Steels with special expansion properties
6/0691 Steels with e lectr ica l resistance
6/0692 S t e e l s  w it h  m a g n e t ic  r e s i s t a n c e

6/07 Perm anent m agnet s t e e l s

6/08 Transformer steels
6/091 C o r r o s i o n - r e s i s t a n t  s t e e l s

6/092 S t e e lB  r e s i s t a n t  t o  h o t  an d  c o m b u s t io n  g a s e s

6/093 Steels fo r  gun barrels and valves
6/095 N o n -a g in g  s t e e l s





List o f  period ica ls  to be procured fo r  the INTIB
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ABSTRACTS AND BOOK TITLE INDEX CARD SERVICE (ABTICS); an iron and steel 
abstracting service on card format, i 9 6 0 , w. 2120’ s.Metals Society,
1 Carlton House Terrace, London SW1Y 5*®» Eng. Ed. M.L. Pearl, abstr.
(carus; also available in microfilm from XUM)

ALLOYS INDEX. (Auxiliary publication to Metals Abstracts and Metals 
Abstracts Index) 1974* m. $75* American Society for Metals, Metals Park,
Oh. 44073 (Co-Sponsor: Metals Society, London, Eds. H.D. Chafe and T. Graff
h
BUILDING WITH STEEL 19 6 9 . q.£0.50 per no. British Steel Corp., 33 Grosvenor 
Place, London S.W. 1, Eng. bk. rev. charts, i l lu s . c ir c . 2,500

COAL AND STEEL; a journal o f  mining and steel industry, v o l. 9*1970.s-m Rs. 10 
Indian Mine Managers* Association c /o  K.R. Banerjee, H.B. Rd., Ranchi, India 
Chatterjee, adv. stat.

MINING ENGINEERING. 1949* m. 810 American Institute o f  Mining, Metallurgical 
and Petroleum Engineers, 540 Arapeen Drive, Salt Lake City, UT 8 4 10 8 . adv. bk. 
rev. i l lu s . t r .  l i t .  index c ir .  18,200. Indexed: A.S. and T. Ind. Appl. Mech. 
Rev. Chem. Abstr. Eng. Ind. Met. Abstr. Ocean. Abstr. Pollut. Abstr.

MONTHLY 3ULLETIN OF MINERAL STATISTICS AND INFORMATION. (Text in English and 
Hindi)1961. m. Rs. 57*60. (Indian Bureau o f Mines) Manager o f  Publications, 
Gov*t o f India, C ivil Lines, Delhi-6 , India. Ed. P. M. Rao. mkt. sta t. c i r .
300 (approx) (processed) Indexed: Chem. Abstr. Formerly: Monthly bu lletin  
o f Mineral S tatistics

AF3 CAST METALS RESEARCH JOURNAL19Ô5 q Membership S10 (non-members 325) 
American Foundrymen*s Society, Golf and Wolf Rds. Des Plaines, I I I . 6OOI6 
Ed. Jack H. Schaum abstr charts i l lu s  index c irc  1,000 Indexed: Chem Abstr. 
Eng. Ind. Met. Abstr.

ACECO Documentation SIDERURGIQUE (text in French) 1946 3/a fl.3 7 0 . Agence 
Industrielle et Economique, Postbus 376. The Hague, Netherland Ed H J De 
Koster. bk. rev. mkt. Iron and Steel

A.T.3. TRIMESTRIELLE METALLURGIE REVUE, (Summaries in English) 1956
q.330 Fr. Faculté Polytechnique de Mons, Association des Ingénieurs, Rue de 
Houdain 9,7000 Mons, Belgium charts, i l lu s , c ir c . 380 Indexed: Chem Abstr, 
adv. Eng. Ind. Formerly: ATR Métallurgie

ABSTRACTS AND BOOK TITLE INDEX CARD SERVICE (ABTICS): an iron and steel 
abstracting service on card format, aea—ABSÇ8A6nNG-AïiD-îîRffi;XfNG~SgRVîeES

ACTA MSTALLURGIGA; an international journal for the science o f  materials.
(Text in English, French and German)l953* m. 3120. Pergamon Press, Maxwell 
House, Fairview Park, Elmsford, NY 10523 (and Headington Hill Hall, C :/ord 
0X3 03W, Eng) Ed. M. F. Ashby, adv. bk. rev.charts, i l lu s . index, c ir c .
Cham. Abstr. Eng. Ind. Met. Abstr. Sci. Abstr.

ALLOY DIGEST. 1952* n. 330 Engineering Alloys Digest, In c ., 356 N. Mountain 
Ave., Upper Montclair, NJ 07043. abstr. charts, index, cum. index, (loose lea f 
format; back issues avail)

ALLOYS INDEX. aaa-*A35TRACTICTT 'AI»--HaBSXÎNG^SSRVî€gS

ARCHIV FiJER DAS EIS3NHUETT2NWE3EN (Contents page in English and French) 1972 
a. CM 190 (Verein Deutscher Eisenhuettenleute; Max-Plar.ck-Institut fuer
Eisenforschung) Yerlag Sta'nleisen MbH, Postfach 8239» Breite Str. 27* 
Cuesseldorf, W. Germany, adv. charts, i l lu s . indcs. c ir c . 1,600 Indexed: Appl. 
Mech. Rev. Chem. Abstr. Eng. Ind. Met. Abstr.
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AUSTRALIAN INSTITUTE OP METALS JOURNAL 1956. 4 /yr. Aus. S20. Australian 
Institute o f Metals, 191 Royal Parade, Parkville, V ictoria 3052, Australia.
Ed. Bd. adv. bk. rev. b ib l. charts. illu 3 . c ir c . 2,500. Indexed: Chen Abstr.
Curr. Cont. Eng. Ind. Met. Abstr.

BCI3A JOURNAL 1945» bi-m. membership British Cast iron research Association, 
Aivechurch, Birmingham B 48 7QB. Eng* Ed. P.A. H ill. bk. rev. abstr. i l lu s .  
pat. index. Indexed: Chem.Abstr. Pounding

BRITISH FOUNDRYMAN. 1956. m. £25. (institute o f  British Foundryment) Ib f 
Publications, Alton House, Market Stred, Clay Cross, Chesterfield, Derbyshire,
Eng. Ed. A.B.Cragg. adv. bk. rev. abstr. b ib l. charts, i l lu s . index, c ir c .
6,000 Indexed: Br. Tech. Ind. Chem. Abstr. Eng. Ind. Met. Abstr. Pounding

BRITISH STEEL MAKER; a monthly review o f the steel industry. 1935* m* L.3-25» B ritish 
Steelmaker Ltd., 886 High Road, Finchley, London N12 9SB, Eng. Ed. J.F.S.
Russell, adv. bk. rev. i l lu s .  pat. stat. t r .  l i t .  index, c ir c . 2,5000 
Indexed: Br. Tech Ind. Chem. Abstr. Eng. Ind. Steel

BUILDING WITH STEEL , se& BUILDINQ- AND CONSTRUCTION

BULLETIN C E A F. (Text in French and German) European Committee o f 
Foundry Associates, 2, rue de Bassano, Paris l6ë France

C R A MARKET FORECASTS/SCRAP. 1972. q. %5,000. Charles River Associates 
Incorporated, 1050 Massachusetts Avenue, Cambridge, MA 02138 Ed. Robert 
Snyder, c ir c . 15 . (loose lea f format) Econometric analysis and forecasts o f 
price for  world scrap metal market.

CRM METALLURGICAL REPORTS (Text in English; Summaries in Dutch, English, French 
and German) 1964* q* 600 Fr. Centre de Recherches Ketallurgigues, 47 rue 
Montoyer, B-1040 Brussels, Belgium (Subscr. to : Abbaye du Val-Benoit, 69 rue 
du Val-Benoit, B-4000 Liege) Ed. J. Lecomte, adv. b ib l. charts, i l lu s . sta t. 
cua. index, c ir c . 1,000 (also avail, in microfilm from XUM)

CANADA'S FOUNDRY JOURNAL, m. Can. 31.85 B ellefa ir Ave., Toronto Canada 

STEEL "7 7 "

American Iron and S teel I n s t it u te .

Gives comprehensive study o f the U .S . s te e l industry in r e la tio n  to  

that o f Japan, World s te e l export phenomenon in Europe and Japan.

Trade in world s te e l 1952-1970 and the world supply/demand outlook 1977—1

M etallu rgical Transaction "B "

American Society o f M etals.
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CANADIAN METALLURGICAL QUARTERLY. 1962. q. Can.$10 ($12), Canadian 
Institute o f Mining and Metallurgy, 906-1117 St. Catherine St. W.,
Montreal 110, Canada.

CASTEEL. 1966. s-a. $2. Steel Founders* Society o f  America, Rocky River,
OH 4 4 1 1 6 .

CASTING ENGINEERING. 1969* q. $10. W.W. Troland, 1 5 OO Elm S t., Stratford, 
CT06-497•

CASTINGS: a journal for  the foundryman. 1955* bi-m. (Australian Foundry 
Institute),F.W. Publications,c/o M. Weierter, 310 George S t., Sydney,Austr.

CONTROL PATENT INDEX-METALLURGY, subs. $537- Pub.: Derwant Publications Ltd., 
128, Tehobalds Rd., London WC1 X8RP, England.

COMMERCE INDUSTRIAL AND MINING REVIEW, v o l .33,1969.m.$30. Lamb Paterson 
Pty.Ltd., 19 Main S t., Osborne Park, Australia.

CONTINENTAL IRON AND STEEL TRADE REPORTS (Text in English). 1923, 3 mo. 
fl.370 , Continental Iron and Steel Publishing Co.,Postbus 168, The Hague, 
Netherlands.

DENKI SEIKO, e lectr ic  furnace steel (Text in Japanese, summaries in English), 
1925. q.Yen 600 ($3.20), Denki Seiko Kenkyukai, 2-30 Daido-Cho, Minami-Ku, 
Nagoya, Japan.

DIECASTING + METAL MOULDING.1964» bi-m .contr.free c ir c . to qualified per
sonnel; others $8 .5 0  for 6 nos., Kenneth S./Brooks, Roughfiled,Etchinghara, 
Sussex TN19 7QZ, England.

EAST EUROPEAN METALS REVIEW.m.£15 ($12.50), Technocopy Ltd., 66 High Street, 
Stonehouse, Glos. GL10 2NA, England.

EASTERN METAL REVIEW. 1948. w.Rs.24 ($28), 38 Strand Road, Calcutta, India.

EISEN UND STAHL-VIERTELJAHRESHEFT: Eisenerzbergbau, Eisen schaffende Industrie, 
Eisen-, Stahl- u. Tempergiesserei. 1968 . q. DM40, Statistisches Bundesamt, 
Aussenstelle Duesseldorf, Postfach 7720, 4000 Duesseldorf 1, W.Germany.

PONDERIA. 1952. m.L.9000 ($15)» Editorale Tecnica Macchine, Via Uberti 13, 
Milan, Ita ly .

FONDERIE (Summaries in English, French and German), 1946. m. 145 F» Editions 
Techniques des Industries de la  Fonderie, 12 Av. Raphael, 75016 Paris,France.

FORMAGE ET TRAITEMENTS DES METAUX: assemblage paravechevement. 19 6 9 . m. 110 F. 
Compagnie Française d ’ Editions, 40 rue du Colisee, Paris (8e), France.

FOUNDRY MANAGEMENT + TECHNOLOGY. 1392. m. $15- Ponton Publishing Co.,
Penton Plaza, Cleveland, OH 44114.

FOUNDRY TRADE JOURNAL (Summaries in French and German), 1902. w. £12.
Foundry Equipment + Supplies Assn., Queensway House, 2 Queensway, Redhill, 
Surrey, England.

GIESSEREÏ: Zeitschrift faar das gesamte Giessereiwesen (Contents page in 
English and French). 1914» s-m. DM 122. Giesserei-Verlag GmbH., Breite- 
strasse 27, Postfach 3503, D-4000 Duesseldorf, W.Germany.



HUTNICKE LISTY, 1945» m. 7& Kcs. ($11), (Ministerstvo Hutnictvi a Tezkeho 
S trojirenstvi), S NT L-Nakladatelstvi Technicke Literatury, Spalena 5 1 »
Prague 1, Nove Nesto, Czechoslovakia.

INDIAN FOUNDRY JOURNAL.1955*m* Rs.60, Institute o f  Indian Foundrymen,
Allenby Court, l /2  Allenby Rd., Calcutta 20, In d ia .

INDIAN INSTITUTE OF METALS TRANSACTIONS (Text in English). 1946. bi-m. Rs.2 5 . 
Indian Institute o f Metals, 2 Sambhunath Pandit S t ., Calcutta 20, India.

INDIAN STEEL AGE: a journal on iron, steel and engineering (indo-German 
Supplement),(Text in English), 1961. m. Rs.20. Ed.+Pub. S.K. Bhanot,
640 Double Storey, New Rajinder Nagar, New Delhi 5t India.

CHEMICAL ABSTRACTS -  APPLIED CHEMISTRY AND CHEMICAL ENGINEERING SEC. subs.
$70 + postage.
CHEMICAL ABSTRACTS -  PHYSICIAN + ANALYTICAL CHEMISTRY SEC., subs. $70 + 
postage. Pub.: American Chemical Society ,11 5 5 , Sixteenth St.,NW, Washington 
D.C. 20036.
IRON AGE; the national metalworking weekly. 18 5 5 -w.$2. Robert 0. Sward,
Chilton Way, Radnor, PA 1908 9 .

GRAY AND DUCTILE IRON NEWS. 1947. m. $6 . 5 0 . Gray and Ductile Iron Founders* 
Society, Cast Metals Federation Bldg., 20611 Center Ridge Rd., Rocky River,
OH 4 4 1 1 6 .
IRON AND STEEL CONTROL. 1961.m.Rs.24. India Republic, Dept, of Iron and 
Steel, 33 Netaji Subhas Rd., Calcutta 1, India.

IRON AND STEEL ENGINEER. 1924. m. $1 5 . Assn, of Iron and Steel Engineers,
Suite 2350 Gateway Three, Pitsburgh, PA 15222.

IRON AND STEEL INDUSTRY: MONTHLY STATISTICS, m. £10 (British Steel Corp.),
Iron and Steel Statistics Bureau, Box 230, 12 Addiscombe Rd., Croydon CRQ 6BS, 
England.

IRON AND STEEL INSTITUTE OF JAPAN.JOURNAL/TETSU TO HAGANS (Text in Japanese, 
t i t le  and summaries in English), 1915»m.S99*50- Japan Publiscations Trading 
Co.Ltd., Box 5030, Tokyo International, Tokyo, Japan.

IRON AND STEEL INSTITUTE OF JAPAN.TRANSACTIONS (Text in English), 1961 .m.Yen 
12000 to non-members.Iron and Steel Institute o f Japan (Nippon Tekko Kyokai), 
Keidanren Kaikan (3rd flo o r ), 9-4 Otemachi 1-Chôme,Chiyoda-Ku,Tokyo 100,Japan.

IRON AND STEEL JOURNAL OF INDIA (Text in English), 1957.ra.Rs.24 ($6 ),
Wadhera Publications, General Assurance Bldg.,1st f lo o r ,232 Dr.D.N.Road,
Bombay 1, India.

JAPAN FOUNDRYMEN'S SOCIETY.JOURNAL/lMONO. (Text in Japanese, t i t le  in English), 
1929.m.$78. Japan Publications Trading Co.Ltd.,Box 5°30,Tokyo International, 
Tolqyo, Japan.
JAPAN INSTITUTE OF METALS.JOURNAL/NIPPON KINZOKU GAKKAISHI (Text in Japanese, 
t i t le  contents page and summaries in E n g l.).1937«m.$45*50.Japan Publications 
Trading Co.Ltd.,Box 5030,Tokyo International, Tokyo, Japan.
JOURNAL DU FOUR ELECTRIQUE ET DES INDUSTRIES ELECTROCHIMIQUES. 18 9 5 . 10 /y r .
18O F.Publications Miniers et Métallurgiques, 86 rue Cardinet,Paris 75017, 
France.
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JOURNAL ь /  STEEL CASTINGS RESEARCH. 1955* q.SlO. Steel Pounders* Society 
o f America, 20611 Center Ridge Rd.f Rocky River, OH 44116.

MATERIALS RECLAMATION WEEKLY. 1912. w. £ 8  (522.50), Maclaren + Sons Ltd.,
Box 109, Davis House, 69-77 High S t., Croydon, CR9 1QH, England.

METAL AND ENGINEERING. 1955» m. membership (Metal Trades Industry Ass. o f 
Australia), Peter Isaacson Publications, Box 172, Prahran, V ictoria 3181, 
Australia.

METAL FABRICATING NEWS, v o l .8 , 1970 bi-m, $1.50. Metal Fabricating Institute 
In c., 724 Forbes S t., Rockford, IL 6 ПО5 .

METAL FABRICATION, FINISHING AND PROTECTION. (Text in English), v o l .5 ,
1974. bi-m. (South African Corrosion Council), Thomson Publications South 
Africa (Pty) Ltd., P.O.Box 5944, Johannesburg, Transvaal, South Africa.

METAL FINISHING PLANTS AND PROCESSES} bi-monthly international market ser
vice and product guide. 19 6 5 . bi-m. £17 ($48). Finishing Publications Ltd., 
179b High S t., Hampton H ill, Middlesex, England.

METAL PROCESSES. 1950. m. $4 . American Society for Metals, Metals Park,
OH 44073.

METAL WORKING MANAGEMENT. 1940. 10/yr. Can.$8 . Don Quick Publications,
297 Old Kingston Rd., West H ill, Ont. M1C 1B, Canada.

METALLGESELLSCHAFT AKTIENGESELLSCHAFT. REVIEW OF THE ACTIVITIES. (Review 
o f the A ctiv ities), (Text in English, French and German), 1929.N.S. 1929* 
s-a . Met a l1ges e l1s chaft AG., Reuterweg 14, Frankfurt a. Main, W.Germany.

METALLURGIA AND METAL FORMING: the International journal o f metals. 1929. 
m. £8.40 ($20). Fuel and Metallurgical Journals Ltd., Queensway House, 
Queensway, Redhill, Surrey RH1 1QS, England.

METALLURGICAL TRANSACTIONS AND PHYSICAL METALLURGY AND MATERIALS SCIENCE.
1970. m. $20 to members, non-members $60. American Institute o f Mining, 
Metallurgical and Petroleum Engineers, Metallurgical Society, 345 E.47th 
S t., New York, NY 10017 (Or American Society for Metals, Metals Park,
OH 44073), (Co-Sponsor: American Society for Metals).

METALLURGIST. English Translation o f Metallurg. 1959» bi-m. $170. (American 
Society for Metals). Consultants Bureau, 227 W. 17th S t., New York,
NY 10011. (Co-Sponsors: Américain Institute o f Mining, Metallurgical and 
Petroleum Engineers, American Society for  Testing and Materials).

METALLURGIST + MATERIALS TECHNOLOGIST. 1973. m. £22 ($53). Institution of 
Metallurgists, Aero Mill, Church, Accrington, Lancashire, England.

METALS AND MATERIALS. 19 6 7 . m. £37-50 ($37-50). Metals Society, 1 Carlton 
House Terrace, London SW1 Y 5DB, England.

METALS ENGINEERING QUARTERLY. 1961. q. membership (non-members $15)* American 
Society for Metals, Metals Park, OH 44073.

METALS SOURCEBOOK. 1973. fortn . $115- McGraw-Hill, In c., 1221 Ave. o f the 
Americas, New York, NY 10020.
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MODERN CASTING. 1938. ra. $ 1 5 . American Foundrymen*s S ociety .Inc.,
Golf and Wolf Rds.f Des Plaines, IL 60016.

MODERN METALS. 1945. m. $4. W.B. G riffin , 919 N. Michigan A ve.,
Chicago, IL 60611.

N M L TECHNICAL JOURNAL. (Text in English). 1959. a. Rs.15 ($4.50).
National Metallurgical Laboratory, P.0. Burmamines, Jamshedpur-7,
India.

METALLURGIA. 1965* m* $25 for non-members. Associacao Brasiliera de 
Metals, Box 30148, Box 3503, 01000 Sao Paulo, Brazil.

METALWORKING DIGEST. 19 6 5 . bi-m ., Gordon Publications, c /o  George 
Littleword Ltd., 20 Community Place, Morristown

METALWORKING NEWS (in  Two Sections), i 960 , w. $6 . Fairchild Publications, 
In c., 7 E. 12th S t., New York, NY 10003.

METALWORKING PRODUCTION. 1900. m. $45» Morgan-Grampian, 28 Essex S t.,
London WC 2, England.

P M METALLURGY NEWSLETTER. (Powder Metallurgy). I960. m. $50 (libraries 
$20). American Powder Metallurgy Institute, Box 2054, Princeton, NJ O854O.

PHYSICS OF METALS AND METALLOGRAPHY. English translation o f: Fizika 
Metallov i  Metallovedenie. 1957* m. (2 vo ls . per y r . ) .  $180. Pergamon 
Press, Maxwell House, Fairview Park, Elmsford, NY 10523 (and Headington 
Hill Hall, Oxford 0X3 OBW, Eng.).

PLANSEEBERICHTE FUER PTJLVERMET ALLURGIE. (Text in English, French and 
German), 1952. q. S.160 ($9)» Metallwerk Plansee AG., Reutte-Tirol,
Postfach 74» 6600 Reutte, Austria.

POWDER METALLURGY. 1958* s-a . £-8 to non-members. Metals Society, 1 Carlton 
House Terrace, London SW1Y 51®» England.

REVUE DE METALLURGIE. (Summaries in English, French and German and Spanish). 
1904. m. 240 D. ($4 8 ) .  47 rue Boissiere, Paris ( l 6e), France.

RUSSIAN CASTINGS PRODUCTION. English Translation o f Liteinoe Proizvodstvo. 
1961. m. L.31. British Cast Iron Research Assn., Alvechurch, Birmingham, 
England.

RUSSIAN METALLURGY. English Translation o f Metally. 1962. bi-m. £96 ($230). 
S cien tific  Information Consultants Ltd., 661 Finchley Rd., London NW2 2HN, 
England.

SCIENCE OF SINTERING. 1969- 3/yr. 200 din. ($30)f (international Institute 
for the Science o f Sintering). Yugoslav Committee for ETAN, Belgrade,
P.O.B. 356, Yugoslavia, (Co-sponsor: Srpska Akademija Nauka i Umetnosti).

SCRIPTA METALLURGICA. 1967» m. $6 5 . Pergamon Press Inc., Journals Dept., 
Maxwell House, Fairview Park, Elmsford, NY 10523»

STELCO SCOPE. (Text in English and French). 19 6 5 - q. Steel Company of 
Canada Ltd., Hamilton, Ont. H8N 371, Canada.
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SECONDARY RAW MATERIALS, v o l .8 . 1970. m. $10. Market News Publishing 
Corp., 156  Fifth Ave., New York, NY 10010.

SOUTH AFRICAN INSTITUTE OF MINING AND METALLURGY. JOURNAL. 1894. m. R 2 
per no. South African Institute o f Mining and Metallurgy, Box 61019, 
Marshalltown, Transvaal, South Africa.

STEEL FABRICATION JOURNAL. 1972. q. Aus.$1. Australian Institute o f Steel 
Construction, 118 Alfred S t., Milsons Point, N.S.W. 2061, Australia.

STEEL TIMES. 18 6 6 . m. £12 (828.80). Fuel and Metallurgical Journals Ltd., 
Queensway House, 2 Queensway, Redhill, Surrey RH1 1QS, England.

STEEL TRADE, vol.10. 19 6 7 . m. Rs.12. All India Iron and Steelholders 
Federation, Ajraeri Gate, Delhi, India.

SURFACING JOURNAL. £26 for companies. Welding Institute, Surfacing 
Division, 54 Princes Gate, Exhibition Rd., London SW7, England.

TISCO TECHNICAL JOURNAL. 1954* G- Rs.12 ($3). Tata Iron and Steel Co.,
Ltd., Jamshedpur, Bihar, India.

TEKKO RODO EISENJOURNAL OF LABOR HYGIENE IN IRON + STEEL INDUSTRY.
(Text in Japanese, summaries in English). 1950* G- Yen 15 0  per no.,
Japan Iron and Steel Federation, Keidanren Kaikan 1-9-4 Otemachi, 
Chiyoda-Ku, Tokyo, Japan.

TOOL AND ALLOY STEELS. 1967. bi-m. Rs.60 ($2 5 ) .  Alloy Steel Producers 
Ass. o f India, 332 Hind Rejasthan Bldg., D.S. Phalka Rd., Dadar, Bombay 
400014, India.

WESTERN MACHINERY AND STEEL WORLD. 1921.m. 8 8 . H.M. Leete Co., Francis 
Drake Blvd., East, Greenbrae, England.

WIRE: the technical journal for the wire industry (Editions in English, 
German, French, Indian and Spanish). 195"I* bi-m ., DM 45* Prost + Meiner- 
Verlag, Postfach 6 9 1 , 8630 Coburg, W.Germany.

MAGAZINE. McGraw-Hill's magazine o f metal producing. 1952. m. $25* 
McGraw-Hill, In c., 1221 Ave. o f the Americas, New York, NY 10020.

AUSTRALIAN WELDING JOURNAL. 1957. bi-m. Aus.85-40. (Australian Welding 
Institute), Australian Trade Publications P ty.,Ltd., 28 Chippen St., 
Chippendale 2008, N.S.W. Australia.

AUTOMATIC WELDING. English translation o f Avtomaticheskaya Svarka. 1959* 
m. £33. Welding Institute, Abington Hall, Abington, Cambridge CB1 6AL, 
England.

F.W.P.JOURNAL. (Founding, Welding, Production, Engineering). 1961. m. R.10. 
South African Institute o f Foundrymen, Box 31548, Braamfontein 2017,
South A fr ic a .

FOUNDRY NEWS. 1970. m. Rs.15* c /o  Bibhash Gupta, 5 ^  01 ai Chandi Rd., 
Calcutta 37, India.

WELDING ENGINEER. 1 9 1 6 . m. 83. Welding Engineer Publications In c.,
Box 128, Morton Grove, IL 6OO5 3 .

WELDING JOURNAL. 1922. m. 815- American Welding Society, 2501 NW 7th S t., 
Miami, FL 33125*
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CLEANING-FINISHING-COATING DIGEST. 1974. m. $20. American Society for  Metals, 
Metals Park, OH 44073*

POSSCO FOUNDRY PRACTICE. 1954* bi-m. Foseco Inc., 0 .0 .Box 8728, Cleveland,
OH 77135.
INSTITUTION OF MINING AND METALLURGY. BULLETIN AND TRANSACTIONS. SECTION C: 
MINERAL PROCESSING + EXTRACTIVE METALLURGY. 1892. £8 ($20). section A-C,
44 Portland Place, London W1N 4BR, England.

JERNKONTORETS ANNALER; tidskrift for nordisk bergshantering. 1817. q. Kr.60 
($12). Jernkontoret-Swedish Ironmasters’ Association, Box 1721, S-111 87 
Stockholm, Sweden.

STAINLESS STEEL INDUSTRY. 1973- bi-m. £5 . Modern Metals Publications Ltd.,
39 Hillside Gardens, Brockham, Betchworth, Surrey, England.

STEEL TIMES. 18 6 6 . m. £20. Fuel and Metallurgical Journals Ltd., Queensway 
House, 2 Queensway, Redhill, Surrey RH1 1QS, England.

STEEL TODAY AND TOMORROW. (Text in English). 1973. bi-m. free. Japan Iron and 
Steel Exporter’ s Association, Nihon Tekko Yushutsu Kumiai, c /o  Tekko Kaikan,
3-l6 Nihonbashi Kayaba-cho, Chuo-ku, Tokyo 103, Japan.

STAHL UND EISEN; Zeitschrift fuer Technik und Wissenschaft der Herstellung und 
Verarbeitung von Eisen und Stahl. (Text in German, Contents Page in English 
and French, Summaries in English). 1881. s-m. DM 1 6 5 . (Verein Deutscher Eisen- 
huettenleute) Verlag Stahleisen mbH., Breite Str. 27, Postfach 8229, 4000 
Duesseldorf 1, W. Germany.

STEEL CASTINGS ABSTRACTS. 1952. bi-m. £20. Steel Castings Research and Trade 
Association, East Bank Rd., Sheffield S2.3PT, England.

BRITISH STEELMAKER. 1935. 6 /yr. £10. British Steelmaker Ltd., 5 Pond S t., 
Hampstead, London NW3 2PN, England.

JAPAN INSTITUTE OF METALS. TRANSACTIONS. (Text in English). 1 9 6 1 . m. 12000 Yen 
to non-members. Iron and Steel Institute o f Japan, Nihon Tekko IÇyokai, Keidanren 
Kaikan (3rd flo o r ), 1-9-4 Otemachi, Chiyoda-ku, Tokyo 100, Japan.
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U N I T E D  N A T I O N S N A T I O N S  U N I E S

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

The United Nations Industrial Development Organization 
has the main co-ordinating function regarding industrial 
development activ ities within the United Nations system. As 
part of its activ ities to promote industrial development, UNIDO 
has been given a mandate try General Assembly resolutions 3507 (XXX) 
and A/3I /I 8I to establish an Industrial and Technological 
Information Bank within an overall information exchange network, 
the purpose being to render the developing countries easy access 
to information and technologies for their selection , most suitable 
to their individual requirements.

In order to explore a practical framework for the long-term 
operation o f the Bank, UNIDO has recently started a p ilot operation 
which w ill concentrate on iron and steel industry sector amongst 
other sectors, identified by the Lima Declaration and Plan of 
Action on Industrial Development and co-operation adopted by the 
Second General Conference of UNIDO in March 1975»

We would like to.establish  an arrangement for complimentary 
exchange of publications, journals, documents and reports as 
applicable on the subject of iron and steel sector. We shall be 
glad to send to you UNIDO publications, journals, reports, etc. 
and would like to receive in exchange your published material in 
order to build up a bridge for mutual co-operation on the subject.

I.KIU'IIENKEI.DKIt STUASSE I. A 1070 VIENNA. MSIHIA 
PA). IUIX 707. AIOII

TKIJ-:mONE: 1:» r»00 TKl.KCiltAPIIK ADDRESS: INIDO VIENNA TKI.KX: 7.VH2

472/7 21 October 1977

Sir

G. S. Gouri 
Deputy Director 

Industrial Operations Division
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DRAKA OMROEP. 1945. m. fr e e . Draka Kabel B.V., Hamerstraat 2, Box 1013^t; j "1' 
Amsterdam, Netherlands

FABRICATOR. 1971. bi-m. free to qualified personnel. Fabricating Machinery 
Assn., 129 Phelps Ave., Rockford, IL 61108.

FOOTE FOUNDRY FACTS. 1970. q. free. Foote Mineral Company, Ferroalloys 
Division, Route 100, Exton, PA 19341.

FOUNDRY WORKER, m. contr. c ir c . Amalgamated Union o f Engineering Workers,
Foundry Section, 164 Chorlton Rd., Brock*s Bar, Manchester 16, England.

IRON WORKER. 1919* q. free. Lynchburg Foundry, A. Mead Company., P.0. Drawer 
411* Iyrnchburg, VA 24505.

ISCOR NEWS/YSKORNUUS. (Text and summaries in Afrikaans and English). 1936. 
m. free. South African Iron and Steel Industrial Corp. Ltd., H.Q. Bldg., 
Wagonwheel C ircle, Box 450, Pretoria, South Africa.

METALLURGICAL TRANSLATIONS. 1961. w. free . (British Industrial and Scientific 
International Translation Service). Metals Society, 1 Carlton House Terrace, 
London SW1Y 5DB, England.

NIPPON STEEL NEWS. 1970. m. free. Nippon Steel Corporation, 6-3 Otemachi 
2-Chome, Chiyoda-ku, Tokyo, Japan.

STAINLESS. 1974. q. British Steel Corp., Market Promotion Dept., P.O.Box 6 4 , 
?ount Sheffiled S10 2PZ, England.

STAINLESS STEEL. 19 6 5 . bi-m. R.3 (Southern Africa Stainless Steel Development 
Assn.) Felstar Publishers (Pty) Ltd., Box 6977, Johannesburg, South Africa.

STEEL FACTS. 1934. q. free . American Iron and Steel Institute, 1000 16th S t.,
N.W. Washington, DC 20036.

STEEL HORIZONS. 1938. q. free. Allegheny Ludlum Steel Corp., Oliver Bldg., 
Pittsburgh, PA 15222.

U S PIPER. 1928. q. free . U S Pipe and Foundry Co., 3300 1st Ave., North 
Birmingham, AL 35204.

U S STEEL NEWS. 1936. 6 /yr. price not given. United States Steel Corp.,
600 Grant S t., Pittsburgh, PA 15230.

U S STEEL QUARTERLY. 1947* 3/yr. free. United States Steel Corp., 600 Grants 
S t., Pittsburgh, PA 15230.

HOBARD WELDWORLD. 1940. q. free. Hobart Brothers Co., Hobart Sq., Troy,
OH 45373.



Item no» 284 USA
(a) U.S. Bureau o f  mines, Dept, o f  the Interior informs in their le tte r  o f 

11-10-77 that their organization v/ould send the following publications 
o f  the U.S.B.M.

1) Mineral Industry Surveys: Iron ore (Monthly and Annual)
2) Preliminary, Iron and steel (Annual, Preliminary)
3) Preliminary; Iron and steel scrap (Monthly and Annual)
4) Minerals Yearbook (Preprints): Chapters on Iron ore.
5 ) Iron and steel and Iron and Steel Scrap.

Along with the above le tter  they have supplied ( i )  Preprints o f  the 
chapters on Iron ore and Iron and Steel from the 1975 edition o f  minerals 
Facts and problems, ( l l )  Iron and Steel in 1976 ( i l l )  Iron ore in July 1917

(b) The metallurgical Society o f  AIME in response to request made in le tte r  
ID 452/7 i s  sending their monthly publication, Journal o f  Metals, on 
complementary basis.

Item no.52 Bulgaria
Iron and Steel Research Institute, Sofia, agreed vide their setter o f  
5-10-77 that they had accepted the proposal o f  UNIDO and have added UNIDO 
to  their mailing l i s t  fo r  free copies o f  their Journals "Metallurgia and 
Rudodobiv.

Item n o.24 Argentina
Association de Industrials Metallurgicos, Buenos Aires, communicates in 
response that they could be; in future^ approached for  any information on 
the areas they are connected with. Their coverage includes production 
o f  forged and cast metals, wire products, tubes, structured sections, 
up to finished products, steels ^e ‘, ,̂\̂ an\o e le c tr ic ity  and - combustion 
gases, road machinery, locos , machine too ls  etc. etc.

Item no.49 Brazil
Brazil Institute o f  Metallurgy assures that they w ill regularly supply 
the following publications copies o f  which they have sent.

1) TbS Revista no.20
2) IBS S ta tistics  no. 83
3) CIS Documenta§ao n o .29
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D. Response from the external sources at the request from the UNIDO 
vide reference no.ID 452/7 from the Chief, Industrial Information Section.

1 ) Item n o .38 and 39 Belgium

-Centre de recherches metallurgiqucs C.R.M. had committed vide their 
le tte r  o f 22 August 1977 that they would send (a) their Metallurgical 
reports C.R.M. (b) They nave also sent a 22 page l i s t  o f period ica ls, 
some o f the issues o f which they could supply on exchange basis.

Prom this l i s t  six  items, may be o f not d irect use for  iron and steel 
making, were selected. They are:

( I )  A1 Che Journal 1976, 22 (2 )
( i l )  Analytical Chemistry 1975» 41 (10), 13

(I I I )  Chemical age, New York 1976, 1T3, (2974, 29 92)
(IV) Chemical age o f India, 197]6, 21 (2. 5 )
(V) Chemical Engineering News Letter 1976, Sept. Oct.

(Vl) Chemical Engineering 1976, 8 3 , (26 -  27)
(VII) Chemical Engineering Journal 1976, J_1_ (2 )

(V IIl) Engineering 1977, 244 (6 3 0 7 )

(c ) C.R.I.F. l i s t  o f publications 1975 1976.

2) Item no. 22_____U.K,
World Bureau of Metal S ta tistics  regrets in their le tte r  o f 18 
August 1977 their in ab ility  to cater in the f ie ld  o f iron and steel 
industry as they deal with non-ferous metallurgy.

3) Item no.108 Germany, Federal Republic of
The Study Group of the Iron and a llied  Metal Processing Industry, 
Düsseldorf, Germany, responds on 3-8-77 that they are connected 
with ra{/ materials used in industries and they do not have any 
publications.

4 )  Item no. 4_____Sweden
Swedish Institute for Metal Research does not d irectly  handle the 
iron and steel making processes. They mainly study the problems on 
metallography, corrosion, analytical chemistry, Structural Metallurgy 
e tc . They have sent a copy o f their report about their organisation 
and a ctiv it ie s .

5 ) Item no.97 France
Institute de Recherches de la Siderurgine Prance in their le tter  o f



- 6 -

2 -8 -7 7  informs th at th e ir  f i e ld  o f study i s  stru c tu ra l m echanics, 

m etallography, foundry and transform ation o f  m a te ria ls . The have 

Bent annual l i s t  o f re p o rts  prepared in  IRSID. They are in  s e r ia l  

numbers from the period 1974—1976 .

6) Item no. 191 Poland
Instytute Metallurgii Zelaza accepts the proposal o f exchanging 
their publication "PRACE INSTYTUTU METALLURGII ZELAZA". A copy o f 
issue no.4, 19 76  was also enclosed.

7 ) Item n o .26____ Argentenia

Institute Agrentino de Siderurgia acknowledges in their le tte r  o f  
30 August 1977 that they are agreeable to send their Journals: ( i )
Siderurgia and ( i l )  Boletines E stadísticos.

8) Item no.217 Thailand
Applied S cien tific  Research Corporation of Thailand accepts the terms 
o f  exchange programme, ’ arid they have sent two copies o f their publica
tions on ( i )  Centrifugally Cast Iron Liners for I.C . Engine ( i l )  
Evaluation o f a loca l mild steel converted arc welding electrodes, 
made with G.S. Steel Core Wires Report no.1 and 2.

9 ) Item no.266 U.S.A.
American Iron and Steel Institute along with their le tte r  o f  12 Sept. 
19 7 7  had sent a la test copy o f their magazine "STEEL '77"» but a 
subscription foi’m also with an expectation o f UNIDO being enrolled as 
a subscriber. They have also supplied a copy o f Economies o f Inter
national Steel Trade Policy Implications for  the United States. This 
give comparative study o f the competitive study o f the U.S. steel 
industry in relation to that o f Japan, World Steel export phenomenon 
in Europe and Japan. Trade in world steel 1950-''970 and the world 
supply/demand outlook: 1977-1985*

10) Item n o,135 India
National Metallurgical Laboratory -  C.S.I.R. offered to  supply 

-- regularly the following publications ( i )  NML Technical Report -  Annual 
( i l )  NML Technical Journal -  Quarterly ( i l l )  Documented Survey on 
Metallurgical developments, an abstracting service from the current 
periodicals -  monthly.

11) Item no.________Madrid
The National Centre o f Metallurgical Investigations has sent a copy 
o f their publication entitled "Catalogo de Publicationes del Centro 
Nacional de Investigaciones Metalúrgicas 1976.
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A no.■ L L ,
(r e f . para 11)

PJFfiJ" A ?I C” -  ?r.r ?I

1. This p ro file  on Irormaking contair.6 350 items ir. 100 pages. It has 
leer compiled broadly to indicate the current status and thinking regarding 
the making o f iron, mostly in the blast furnaces. The information was com
piled on the basis o f  the in-house material availavle in UNIDO. This ma
te r ia l, which i t s e l f  is  far from comprehensive, thus gives an incomplete 
and partial view of the material available with respect to a very narrow 
period o f  time, say, 1974-1976» and may have missed material that may be 
o f  greater relevance, as also that which may be o f  no use. A ll the same, 
in the absence o f a pre-selection o f the material and its  scutir.y, it  is  
not possible to  have an assurance about the comprehensiveness and quality 
o f the data.

2. In sp ite  o f  th is  shortcoming, the p r o f i le  broadly covers the several 

ironmaking processes which ere cu rren tly  in vogue, such as e le c t r ic  iron 

making, ironmaking in the b la s t  furnace, ironmaking in charcoal b la s t  fu r

naces, e tc . I t  om its any referen ces to the several processes fo r  d irec t  

reduction o f  iron ore which are in an advanced stage o f  te ch n o lo g ica l in 

v e stig a tio n  and experim entation.

3 . Ir. i t s  approach, the p r o file  mainly concentrates on the b la s t  furnace 

process o f  ironmaking and on improving i t s  performance and e f f ic a c y . This 

takes several d ir e c tio n s , such as the reduction o f the coke consumption, 

and the associated  steps^ v iz .^ in je c tio n  o f  o i l ,  powdered c o a l, e t c . ,  and 

the preparation o f  the burden. As claimed ir  an item o f  the p r o f i le  (p . 6 3  

to p ) , the best b la st  furnace o f  today works with about 380 kg o f  coke per 

ton o f hot metal and 100 kg o f fu e l o i l .  The coke input i s  p r a c tic a lly  

h a lf  o f  that ir. the average b la st  furnace and in d ic a te s  the extent o f  ad

vance that has been and can be made in th is  area.

4 . The preparation o f  the burden has taken various d ire c tio n s  such as 

s in te r in g , p e l le t iz in g , briqu ettin g and pre-reducin.g o f  the ore before  

i t s  charging in to  the b la s t  furnace. As the p r o f i le  in d ic a te s , in some 

cascs; attem pts have been made to use 75^ reduced iron ore b riq u e tte s

called  high iron b riq u ettes (HIB) having an iron content o f  about 8 6 / (p . 1 6 ;.



5. The p r o f i le  a lso  deals with the in tern a l operation o f  the b la s t  fu r

nace such as the descent and d istrib u tio n  o f  the burden, the k in e tic s  o f  

chemical reaction within the furnace as w ell as the plant and machinery 

connected with the con trol o f  operation o f  the furnace, e . g . , the operation  

o f tuyeres. In some cases, i t  g iv e s  an in d ication  o f  the fu tu re thinking  

regarding the b la st fu rnaces, such as doubts expressed about the continuous 

growth o f  the s ize  o f  the b la s t  furnaces (p .2  item 2 ; as w ell as plans to  

con trol the operation o f  the b la s t  furnaces through the manipulation o f  the 

volume com position, temperature and pressure o f  the up-moving gases, as in 

the proposed zon e-con tro lled  b la s t  fu rnaces, which are s t i l l  in the realm 

o f  in v e stig a tiv e  specu lation . But in science and technology, what i s  spe

culation  today i s  r e a l it y  tomorrow, or a fte r  ten or f i f t e e n  years.

6. The p r o f i le  thus attempts to  g ive  an in d ication  o f th e  current statu s  

and future trend in a small area o f the iron and s te e l industry, although 

within a very very lim ited  scope and comprehensiveness. I t  thus demonstrates 

and g iv es  an idea o f  the p o s s ib i l i t y . A p i lo t  operation , understandably,

can only attempt and achieve th is  much. Inform ation p r o f i le s  with a much 

larger number o f  items or much narrower, s p e c if ic  aspects o f  the subject 

would be necessary to develop and re fin e  th is  as a p r a c tic a l, v iab le  in

strument fo r  tech n ologica l or other decision-m aking.

7. A fte r  these inadequacies are removed, i f  would s t i l l  be necessary to  

evaluate the information presented in th is  p r o f i le  before any p r a c tic a l  

d ecision s fo r  investments or operation can be taken on i t s  b a s is . This 

w ill  require the comparison o f information o f s im ila r  ty p es, assessin g  

th e ir  comparative r e l i a b i l i t y  and p r a c tic a b ility  and connecting them up 

with numerous other re la te d  information before they can form the b a sis

o f any operative d ecisio n .

8 . Cost data and estimated cost data on iron-making in b la s t  furnace 

and e le c tr ic  furnace are incorporated in pages 1C and 8C3.
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Dancy, Terence E.

Evolution o f  Iron Waking: The 1977 Howe Memorial Lecture

Development in iron making during the past th irty  years are reviewed 
with reference to an improved ’and erst an ding o f  the blast furnace pro
cess. Mention is  made o f  b last m odification, high blast temperature 
and agglomeration in contributing to the successful increase ir. size 
o f  b last furnaces. More recent developments in direct reduction are 
also described showing th is  method o f  iron making to Vo a viable te 
chnical and economic alternative to the blast furnace under certain 
circumstances. The e ffe c t  o f world fuel resources on the future 
evolution o f  iron making is  discussed with reference to need *or de
velopment o f  coal gasifica tion  not only for d irect reduction but also 
fo r  modified blast furnace practice .

(M etallurgical Transactions B. 8B Ku. 2, Jume 1977» PP 201-213.)

I
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The article gives a general view 
o f ironmaking processes which are 
classified into the general groupings 

i o f  smelting and direct reduction pro- 
i cesses. /Is well as genera! descriptions 
o f the various processes, some dis
cussions o f  the present and probable 
future considerations governing the 
balance between the alternative pro
cesses is included.

JM JakSir il v U

U n i q u e  e l e c t r i c  i r o n m a k l n g  p r
Flowshsetfi

g c <*e s s
S U  6  *

« V ,

THE McDowell Wellman Engineer
ing Co. recently* completed a
30-day ” economic’  evaluation o f the 
process using the pilot plant at its 
Dwight-LIoyd Research Laboratories. 
Results demonstrated that good profit
ability can be achieved at a through
put o f only four ton/day.

Projected capital cost for a 500 to 
1000 ton/day facility is between $25 
and $50 million. The plant can be 
built on a relatively small parcel o f 
land, which ran help simplify planning 
and site selection and may also result 
in lower overall land acquisition costs. 
Overall construction costs are corre
spondingly reduced because there is 
no need for a coke pfant, sinter plant, 
or extensive water treatment facilities 

l The process uses electricity as the 
primary energy source, thus freeing it 
o f the cost and availability problems 
o f  hydrocarbon fuels. With the ad
vances in metallurgical technology, 
the process is freed from the need for 
high-grade or highly beneficiated ores.

Iron ond Steel Engineer P-10S

; I'- - ^ *
for F^cDcwa’! Wellman Electric Ironmaking 
iiiizina Wests Sice! Plant Dustsirnâe Pl"fl

Process U
Bids! Furnace Flue Oust and Sludge Mill Scale orHigh Carbon low Carbcn 50F Fume



Estim ated m ill  manufacturing cost o f  1 ton iron produced by

( i )  B last furnace oxygen blown process
( i i )  D irect r e d u c ti'"r -  E le c tr ic  furnace process

(in c lu d in g  water, in d u str ia l gases, lu b r ica n ts , 
c a ta ly s ts  and r e fr a c to r ie s )

~£ ••.ov ,

rV s te & s v .
iJd

| c?
¿ S 2

£68.22
fo 0 .4 4

bouree: lro elmskingi 1977» 2 t 8 . 260 , Table A.

GERMANY I

Krupp
will build a S7,2 million Matt furnace at ' 
its Rhcinhauscn plant with an annual ' 
capacity of 1,8 million tons'

I 
1

K

TITH



Construction costs for individual processes. 

3F + LD

O.p million 1 million 3 million 6 million
tons,’’ye or tons/yeer to ns,‘ye or tons year

Jrorr?iiki.r.£ 26.0 4> 5 123. 2 227.0

jp i '" :  M ill ion  d o l la rs

Source: 29. P. 1P. "able 3

(oCq. jo,

Estimated m ill  manufacturing' cost  o f  1 ton iron produced by

( i )  Blast furnace oxygen blown process £68.22
( i i )  D irect reduction -  E le c tr ic  furnace process £50.44

(in c lu d in g  water, in d u str ia l  geses, lubricants , 
ca ta ly s ts  end r e f r a c to r ie s )

Source: Iron malting and ftteelmaking, 1 ? 7 7. 0o. 5, P. 260, Table 4.



Developments in  Iron-Making Practice. (fUN-IOOf Third Intcrreg. Symposium Iron
S vc l Ind. Brazil. Preprint. Oct.lD73, [ID M 'G . 145/4]. Cpp.) RIDGION J.M. Im p -j -  
rovto product control in modern iron-making practice was considered under the gen- 1

ed top pressures were discussed, w ith re?, to a blast furnace producing over 10.00(3 
tonnes o f iron/day. Aspects o f burden preparation, and the advantages o f using high 
basicity sinter pellets were indicated. *

Factors at present supposed to be lim itin g  the out' 
put o f  the b la s t  furnace are discussed and i t  i s  
argued that the present trend to  enormous furnaces 
i s  not ju s t i f i e d . ' (P rice : E8)

w nc. J. wt.i*. Scotland Iron Steel Inst.. 1971-1972 79 7T-: 
discussion, ¿S-9S [7n F.nglishj. ’ '  *

The s.gnlfrcs.nt increases in blast-furnace output and decreases Inh 
consumption during the past 20 years, largely attributable to Imprert 
meats ;n raw-materials preparation, are Illustrated. Ore crushing, 
b.eadmq, pelletizing, and sintering techniques, luel technologies,and 
approacnes towards relating burden properties with furnace operatic: 
are cescribcd. Elast heating, humidification, compression,© enrich
ment, and high-top-prcssure operation are discussed. —J. R.

(S te e l Furnace M onthly, J a n ,1975, 1 0 , ( 1 ) ,  
7 -3 8 )  H is to r ic a l  developm ents in  the  
s iz e  and c a p a city  o f  the b la s t -fu r n a c e  
and in  i t s  o r e , c o a l , and coke requirem ents  
гиге reviewed w ith r e f .  to  fu e l  economy. 
P re-red u ction  o f  th e  m e t a ll ic  charge i s  
d isc u sse d , i t s  e f f e c t  on c o s t s , p r o d u c tiv ity , 
energy d is t r ib u t io n , and oth er fa c to r s  
are in d ic a te d , and d e t a i ls  arid lo c a tio n s  
o f  p rocesses in  p resen t use are ta b u la te d . 
P re-red u ction  to  50% m e ta lliz a t io n  could  
in crease  p ig -ir o n  production in  Spain 
by 1 .8  X 1 0 °  to n s /y e a r  w ithout a d d itio n a l  
b la s t -fu r n a c e s , or reduce the coke re q u ire 
ments by 780 OOO to n s .

rovto product control in modern iron-making practice was considered under the gen- 1  
cral headings: steetmaking requirements; burden preparation; aspects o f high top pre-J 
ssure operation; and blast furnace control. The essential roleof S in determining the > 
grade, and value of the blast furnace iron for LD steel making was emphasized. Fea
tures o i modern charging practice were descr ibed, and problems arising from increas- ■

pilinikIMI *y IJU» UU l bjJ.nut'bMi, u w • n»y*« K"* |
and blast furnace control. The essential roleof S in determining the > 
of the blast furnace iron for LD steel making was emphasized. Fea-

\

. /I n te n s if ic a t io n  o f  the Ironmaking P rocess M .Prouza £ £ ,0  . \(c> 2  
. (from Czech) (Hutn. l i s t y ,1 9 7 5 , (4) ,2 4 1 -2 4 5 )

(

Use o f  Pre-Reduced M a teria l in  th e B la st  
Furnace and I t s  Economic  In flu en ce  in  
Iron and Steelm akiuu. J.Gomez SaenzrM essja.

c\. ! °  • l 
6 3 b  . 3  — -is*



•J2 0129 Experimental Smelting ivht-n Charging HlaM Furnaces with

/ a Mixture of Coke and Sinter. V.I. Lnpnuv.S.M.
Soionuitin. and A. T . Kor/.h. Metnllui k, Apr. 1976, (4), 14-18 
[in Russian).

Distribution of materials over the cross-section of a blast furnace, 
charged with a mixture of iron ore and coke, was invest»!’..tied using 
model-, and real blast furnaces of COO and 13KG m3 in volume, tu 
comparison with ordinary charging, the iron-ore component of the charge was distributed more uniformly; this resulted an improve
ment in the utilization of the thermal and chemical energy of the gas, 
a reduction in coke consumption by 3~a*'.,,an increase in furnace 
productivity by 2V an increase in CO^-content in the blast furnace 
gas.and an increase in the iron-ore charge by 5-12%.—L.G.

6 M -  lf>2 • ' *
£ ch. !. I  ̂ r

l i  0140 The Production of Sett-Fluxing Pellets and Their Utilization 
in the Blast >'•: nace. K. Taguclu, K. Aketa.and T. 
Matsumoto. Rev. Mltall., Mar. 197Gf 73, (3), 247-258 
Jtn French and English).

The production ot self-fluxing pellets from ore and limestone and 
operating experiences at a Japanese steelworks are described. 
Thorough quality control is required to ensure consistent pellets. Up 
to 80-85V, of self-fluxing pellets in the blast furnace burden has been 
achieved^but thin smooth shape causes problems in burden stability. 
Experiments have been made in which ’jumbo pellets’ of 25 mm dia. 
were produced and crushed to give angutar particles and this appears 
to overcome the problem.—P.C . K.

¿e»*) )£>;}. ]

O  * 3l)\- \ - 7 2 l

42 0215 Steclmxkir.g Slag—A Blast Furnace Feed. G.G.W. Ihom and 
/  J. K. Wood. Proceedings of the 32r.d Ironmakinc Cor.firer.ee 

AIM E, 1973,3~6'3-360~Q.feTAT77407-72 0~C6SJ [in Er^Ushj. 
Current practices at Steel Co. of Canada in usir.j steelmakin" slag as 
a ia-i-cost substitute for some of the raw materials in the blast
furnace burden are reviewed. The material replaced 2 substantial 
jT.cur.t of fluxes, all the siliceous ore, and is believed to lower coke 
riles The fluctuations in hot metal Si and S appear to be less with 
tr.e s’.eelmaking slag. Increases in Mn . • Cr have created some 
problems in the stcelmaking department out have also resulted in 
i.T.ill savings In ladle alloy additions.—M. M. R.

U ct- / € . s  . I :
£ 6  <7 , g2_'.
¿6*1. 124-

{
42 0022 The Preparation of the Blast-Furnace Raw Materials. ?. ¿ . ¿ ¿ i t  L  •) I t

V/ild. J, V/c.st Scctiand Iron Steel Inst.. 1971-1072.79 7:-V ’ c  ** " > '
dlsrussion, 8ii-05~[in English). '  "

The significant Increases In blast-furnace output and decreases In (.. ’
consumption during the past 20 years, largely attributable to Imp.-:-..
meats In raw-materials preparation, arc illustrated. Ore crushing.
blending, pelletizing, and sintering techniques, fuel technologies, ari
approaches towards relating burden properties with furnace open’ :.:
are described. Blast heating, humidification, compression,O enrich. •
ment, and high-top-pressure operation arc discussed. -J . R.



tI<2 0217 IVixic Oxygen Kunncc Sing as a Jilast Furnace Raw 
У  Material. J. L. *>u,;li nnd L. N. Fletcher. Proceodi.-.'fs ol 

tlic 32nd Ironmnkin:; Cunfcroncc Л1.МГТ 1073 374-376 
ÌM clA ..7407-72 0Ьи0Г[т Ki^tu-h].

7iif benefits and drawbacks or recycling of ПОГ otan in the blast 
furrnce are discussed, with data from nperatin;: practice. The bene
fits are: ttie excess bases are recovered; the Fc is recovered; the 
■••■.n is reco.ereditile use of calcite is eliminated on furnaces with 
ta ;ti M;;0 slag practice; the disposal prohlcin Is eliminateli. The 
¿rasbacks are: the large variation in chemical analysis; reduction 
ia production; presence of alkalis; difficulty of handling tlic material 
if r.ct prepared.—M. M. It.

I U . I

U ch

{2 0216 I\OK Slag in Blast Furnace.., Pro and Con. Warren R. 
y  Rombougb. Proceed lacs of the 32nd Ironmaking Conference AIMR.7073,370-373 (Met. A., 7>.07-7TCi'0G0)'frn 
At Dominion Fo mdries and Steel, Ltd.,Canada, cither openhearth or 
DOF slag has always been used in the blast furnace to a greater or 
lesser dcirrcc. ft was found that the hot metal Mn content can be '  
maintained without use of special ninr.gamferous ores, and can 
reduce coke consumption,all by reusing a waste product. Methods 
of preparin'; and using the slag arc described.—M. M.R.

c > | sq . ге ъ

(.

A Study on tlieReducti on o f  Various Iron -B earin g  Mat
e r i a l s .  L. K ro l. J . Buzek, and J.Dankneyer-Laczny. 
(Hutnik (K atow ice), J u ly -A u g .1974, 4 1 , ( 7 /8 ) ,
335 -340) (In Pol)
Laboratory in v e s tig a tio n s  on the degree o i  redu ction  
adn the behaviour during the reduciton p rocess o f  
variou s iro n -b e a r in g  m a te r ia ls , used in  the b l a s t  
furnace p roce ss  are reported .

i

'-ti .H .

tv

«J4 A910 d  Seli-FioXing pcliels and Their Intro- £  | , \ L
¿action Into Large-Capacity Blast Furnaces, -------, Rc-  ̂ '
search and Development in Japan Awarded the Qkochi Mem» (j* -  -  - ✓  ¿ j   ̂ \ C, r
Orial Prize 1675f 1&76, 6Q-6‘i (Met, A., 7605-72 0066) [In
English}!

Because the iron and steel industry in Japan depends largely on im
ported ore from many sources, it was necessary to develop an agglom
eration method that would be adaptable to mixtures of various kinds of 
ores. In pelletizing, limestone is added lo the fine ore to provide the 

‘ fluxing action in the blast furnace, A "dry mixed grinding system" 
was developed, and accurate temp, control in grate and kiln is ass
ured by use of computers. Comparative data on quality and proper
ties arc given for the basic sell-fluxing pellet*;, imported acid pellets 
and BcLi-iluxing sinter. Basl-furnace operating data arc shown.
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42 005$ CoV.c as Tart of tlie ntnst Furnace Chnrpc. \V!a'!yslaw 

,  Sabtl.i. Ilutnik (Katowice), Apr. 1973,40, (i), 151-157 [in 
f  Polin!:,1. " {liei-rivcii 1975)"

The role of coke In tlie blast furnace Is discussed with particular ret. to its (unction In the furnace bosh. The possibility of rtducinp 
the proportion of fines former! In the furnace by a stiibilizinp pro- 
Irealment is considered. A narrow sire fraction scalier ami a some
what Ear per mean •:■ of co‘:e, the choice of v.-Mch depends on the 
lurnace sire and stai; volume, are necessary lor pood opt rati»:!.

45*57̂
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7 . )C>

The m ajor field  o f  usage o f  m etallurgical coa l in the iron and steel 
industry is o f  course the production o f  co k e fo r  the iron  blastfurnace. In this 
paper th e selection  o f  suitable coal is dealt with as an exercise in co k e  
evaluation at th e blast furnace underbin screen rather than a t th e co k e  
ovens wharf.

Typical coa l en d  co k e  analyses fo r  the Australian iron and steel 
industry are given and the irr.portar.ee o f  plant transport breakage o f  co k e  is 
em phasised in relation to  selection  o f  fu tu re coa l bi: -ds. Coal en d  co k e  
evaluation carried ou t a t the N ew castle Works R esearch D epartm ent o f  the 
Broken H ill Pty.Com pany L im ited (ВНР) is described.

Whilst recognising the areas o f  uncertainty s till rem aining in resp ect 
to  in-furnace perform ance o f  blast furnace co k e , em phasis is given the 
im portance o f  co k e evaluation, nor on ly in term s o f  th e generally a ccep ted  
abrasion strength tests, but in term s relating to  plant transport breakage 
which determ ines the yield  o f  lump cok e at the furnace. I t is dem onstrated  
that the y ield  o f  co k e  from  transport breakage m ust b e  measured by  p ilo t 
plant sim ulation because, although there is a strong relationship betw een  
transport breakage and standard abrasion results, th e unaccounted fo r  
variance betw een  the tw o is such that accurate pred iction  o f  breakage from  
abrasion indicies is n o t possible.

JAMES A. GREGORY

SEA1SI Quarterly April 75

*3
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££ e\. ! £ ^ ^
у  uviTj Солс юг I.argc Blast Furnaces. TadasM Tfccda. Technical 
r Reports o fllic  Latin American Seminar on Carbon and Coke

Jor I he Iron nncTSfrcl i?;W.:,MVy7l ill $7 $3Tj 16' f MotTATTSOi- 
72 003П  T in  S |i;u iis !i] , ’

Properties of coke for large-М/с blast furnaces and llic necessary 
technology of such coke arc discussed. Properties of coke for blast 
furnaces of '¡000 in'* capacity producing 10000 ions/day are reviewed,
*5 well as Inc technology to produce such cokes, as developed in 
Japan. At Nippon Steel Corp,, ~-30'/, of the C charge ts In the form 
of briquettes; advantages obtained are listed.—F. R. M.
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The E f fe c t  o f  the P ro p e rties  o f  M e ta llu r g ic a l Coke (yg ■ I -  ^  I
on B le s t  Furnace E f f ic ie n c y . I  J an ik ,F  P a v lik ,
77~T{T7^ny. and tlTschraidt. (Hutnik (Prague) .J an . 1975,
25 ( i ) , 5 - 9 ) (in  C z .) By in crea sin g  the ash content 
by 1% the coke consumption was reduced by 1.6% bu t  
th e b la s t -fu r n a c e  e f f ic ie n c y  was reduced by 1%.
A fte r  in tro d u ction  o f  lim estone the coke consumption
decreased by 2% bu t the e f f ic ie n c y  was reduced by s.
1 . 4 %. In creasin g  th e sh a tte r -in d e x  o f  the coke a ls o  
¿^Ifected coke consumption ¿aid b la s t -fu r n a c e  e f f i c i  
ency.

42 067S Development in the Production of Metallurgical Coke and 
Their Application to Latin-American Coals. Toshio 
Ike shim a, Kiyoshi Sugasa.ua and Kyoichi Akamatsu.
Rev. Latinoam. S:der..Nov. 1975, (187), 62-73 [in Spanish]. 

Methods in use and under study in Japan to reduce the consumption 
of coking coal by extending the range of coals that can be used for 
coking purposes are described:the quality of the products obtained 
and results of blast furnace trials of (he production are discussed. 
Briquetting techniques are suggested for use with certain Brazilian, 
Chilean, Venezuelan and Mexican coals. The combination of petroleum 
pitch and high-volatile noncokmg coal as a substitute for medium- 
volatile coking coal may have applications with high-volatile coals 
found in Brazil,Chile, Venezuela ar.d Colombia. Promising results 
of experiments with blends containing Brazilian coals indicate that 
the D.K.S.formed coke process would be highly suitable for use 
with r.oncoking Latin American coals.—S.M.

. )  t>

Coal fo r  B la st Furnace In je c tio n . L .N . F letch er a n d .
A .K . Garbee. (Energy-Use and Conservation  5 r. the 
K e ta ls  In du stry , Proc. Syr.p. 104th Annual keetlr.g  AIMS, 
1975, 2 0 3 -2 1 7 ) . The tuyere le v e l  in je c t io n  o f  p u lv erized  
coa l i s  cu rren tly  p ra c tic ed  a t  th e Ashland, X y ., b la s t  
furnaces o f  Armco S te e l Corp. Kore than 600 COO net 
ton s have been in je c te d . T h is  technique i s  u t i l i z e d  to  
rep lace  p a rt o f  the b la s t  furnace coke requirem ents. 
Using m e ta llu rg ic a l fo r  in je c t io n , 1 .1  l b .  o f  coke are  
r e p la c e d /lb . o f  coal in je c t e d . N onm etallurgical c o a ls  
have a ls o  been used. The h igh er-ash  in je c t io n  c o a ls  
are reported to  replace 0 .7 8  l b .  o f  c o k e /lb . o f  
c o a l in je c te d . Low-ash noncoking c o a ls  have p o t e n t ia l  
fo r  maximizing replacement r a t io s .  In je c te d  c o a ls  
are shown to  in flu en ce  hot m etal chem istry.

lt<\ . 162- U



S tu d ies o f  Coke Degradation in  the B la st  
F u r n a c e . W. Jlyslop and H .C .W ilk in son . (Consistent- 
Iron , 1975 , 38-51  M etals S o ciety  Pub.) A 
procedure has been developed fo r  sampling coke 
from the tuyere openings o f  b la s t  fu rn aces, 
and a'- lim ite d  number o f  t e s t s  have been carried  
out to  determine the changes in  coke prop erties  
as the coke tr a v e ls  from the f in a l  skip  screens 
to  th e  tu y eres . P hysical t e s t s  were carried  out 
on th e  coke samples from sk ip  and tu yere and 
the r e s u lts  were used to  deduce the extent o f  
breakdown su ffered  by the cok es . An examination 
was a ls o  made o f  the chemical p ro p e rtie s  o f  the  
cokes and o f  th e ir  behaviour under ox id izin g  
c o n d itio n s . I t  was observed th a t th ere i s  
in e v ita b ly  a degree o f  s iz e  redu ction  o f  the coke 
on i t s  passage through the fu rn ace, but the  
e xten t varied  round th e furnace periphery.
The s iz e  reduction was a ls o  g re a te r  in  h igh er- 
output furnaces and was accompanied by a 
decrease in  coke stren gth  and ab rasion . The 
relevance o f  e x istin g  p h y sica l t e s t s  with  
regard to  coke degradation in  b la s t  furnaces  
i s  d iscu ssed  in  the l ig h t  o f  experim ental 
data presented .

Development o f  the Q u ality  o f  Two Cokes Used at 
Sacilor-R om bes. E ffe c ts  on 3 1a sr - Furnace O perations. 
(Centre Document. S iderurgicue C . c u l . Inform .Techn. ,  
1 97 3 , 30 , ( 6 ) ,  1501 -  1514) (In Vr) VASSE R. The 
p a r t ic le  s i z e ,  humidity and othe~ p ro p e rtie s  o f  two 
typ es o f  coke, used in  th e Rombas b la s t  fu rn aces, are

ra te  o f  descent o f  the charge and on th e  o p era tio n , 
p r o d u c tiv ity  and fu e l consumption o f  a b la s t  furnace  
i s  examined.

42 0033 Effect of Different Sire Ranges of Coke oo the Operation of a

/ 7 .8-Meter Hearth Diameter Blast Furnace. Ernst Tciehert 
and Vishwa Nath Gupta. Stahl risen, IS July 1976,06,(14), 
662-666 [m German).

The effect of different ranges of coke size on the operating para
meters of a blast furnace was examined. The best operating con
ditions were achieved using sinter with an average din.of 11 mm and 
coke In the range 40 to 80 mm dia. Gas-perm-ability tests in the 
laboratory showed that max. pressure loss is always encountered at 
the sintcr/coke interface,but with 40 to 80 mm Cuke tire penetration 
depth of sinter was low. 7 ref.-BA

& 7 - ) L . ) 5»

compared. The in flu en ce  ox th ese  p ro p e rtie s  on the
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Cc'X. \i> a . U00-50 Snvin^s In Mrt;iUiirf.lcnI Coke (in Ihp Blast Furnace].
Antonin Zytfma anri L.u4vik T ej/r. j ju ltnk (Pr.iiruc), Nov. 
1574,M .U U .402-405 [ in  C-£ecU|.

An Increase In blast temp, from 1100 to 1200 *C decreased coke con- 
tur.vpUon in a blast furnace by 2. \ \  and increased productivity by 
1. f»V The coke consumption in the blast furnace (ell to 495 kg/toa.

—M. L.

A m co C oal I n je c t io n . S .A . B e l l ,  J .L .  Pugh and J .R . 
S ex to n . ( Iron S teelm ak er, Aug. 1 97 5 , 2^ ( 8 ) ,  2 4 -3 1 )  
P rodu ction  t r i a l s  w ith  p u lv e riz e d  coa l in je c t io n  in  
steelm aking a t  two Armco S te e l C o. s i t e s  are describee  
The use o f  powdered o o a l a s  a fu e l  in  b l a s t  furnaces  
was f i r s t  attem pted in  e a r ly  1966 in Armco*s B e l l e -  
fo n te  b l a s t  furnace and le a t e r  in  th e Amanda b l a s t  
fu rn a c e . P lo w -sh e ets  f o r  both  system s are shown.
Over 700 000 ton s o f  c o a l have been in je c te d  through  
tu y ers  o f  th ese  two b l a s t  fu rn aces to  d a t e . The 
Amanda system  i s  a  second gen eration  design  and employ 
a low -p ressu re  a ir  system  ( 2 .0  l b / i n 3 gauge max. 
a g a in st 3 5 -4 5  l b / i n 1 gauge in  th e B e lle fo n te  sy ste m ). 
Im portant problem s th a t  had to  be so lved  during  
op eration s were e x p lo sio n  su p p re .sio n  and ash removal 
The form er was so lv e d  by usin g  halogenated hydrocar
bon exp lo sio n  su p p ressan ts and the la t t e r  by  a com
bin ed  cyclone and bag house f i l t e r  subsystem .

12 0179 Quality of Cokes for High-Production Blast Furnaces. • £  _ I ¡ -  k  - 1 t> 3  >
D. Sanaa. Centre Document. Siddrurgiguc Circul. Inform. ’ *"
Tcchn., 1974/31,(9|, 1393-1858 {in French/ 

in a blast* furnace charge, only coke remains refractory, ensuring 
permeability at high temp, when other materials become liquid and 
flow towards the hearth. Its role in a high-production furnace was 
examined and two zones were distinguished: a two-phase (gas + 
solids) region occupying most of the furnace; and a three-phase 
(gas + solids + liquids) region in the lower part where gas and 
liquids flow through the coke. A study of the phenomena in the two- 
phase region shows that coke should be produced under good con
ditions, thermally stabilized, and sifted to remove the largest 
piece? —J. M. S.

Certain Measures to Economise Coke Consumption
in Blast. Furnaces . S.S.Knanna, R.Sharan, and b £>-(. I h ?• ( A, 6
N.P.Saksena.(Tool and Alloy S teels ,Mov.-Dec.1974,
8 , (6), 53-56). Methods examined for the possible 
reuction o f  coke consumption are coke briquetting; 
sin ter production; p e lle tiz in g  o f  o ic  f in es ; use 
o f  high top pressure; in jection  o f  coke oven gas, 
natural gas or fuel o i l fl coal-powder in jection , 
a r t i f i c i a l  humidificatign o f the b last cind 
charging o f  sized burdeg fo r  greater perm eability.

1 1 " fr )
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42 0194 Mcnsurcn to Inerbane the Productivity of Dta.'d Furnace 
• PriKTCNNCN hiîc! IMaat.'i ami t*> i.vduc:.' Coki* ConMimption In ^<kr\. I ^ -  № < 6 o : " *

Die Furnace. N. Nakamura, Y. Ishik.r.va, ami 
M.Talcoka. Internal .Iran Steel Cor,^,Dtiv.scbtorf, 1974. 
Frci»ri««jn, 1971 ,(V o l_ l),2 .1. ) 1-1*3 (.N>1 . a ;/ 7SQ1-72 0Gl7) 
[in Fni:Ii:>hl.

Blast lurnacc productivity Is determined f»y the combustion rate of 
the fuel, and th** cpiatttiiy of fuel charged. Measures ivhich effectively 
Increase b!n;;t furnace productivity u:rl’.: i>? O cr.richrijc:i*, iny.h te;» 
pressure,b»i:h blast temp.up to 1350 V , oil ii»ii:cti'»:it:u\'l an increase 
in furnace sire. The properties ol the sinter and coke can affect the 
Improvements attainable,and further research is required into the 
blast furnace reactions, and the distribution of the softening and 
cohesive xoncs.- P.C. K.

The E f f e c t  o f  th e  P ro p e rtie s  c-~ M e ta llu rg ic a l Coke 
on B la s t  Furnace E f f i c ie n c y . I  Janik ,F  P a v lik , j
L .B rudny, and H .Schm ids. (Hutnik (Prague) , Jan. 1975,
2 5 ^ ( 1 ) ,5 - 9 ) (in  C z .)  By in crea sin g  the ash content ' 
by 1% th e  coke consumption was reduced by 1.6% b u t ( 
th e b la s t -fu r n a c e  e f f ic ie n c y  was reduced by 1%.
A ft e r  in tro d u ction  o f  lim eston e th e coke consumption 
decreased  by 2% bu t th e e f f ic ie n c y  was reduced by ; 
1 .4 % . In crea sin g  the s h a tte r -in d e x  o f  the coke a ls o
a f fe c t e d  coke consunotion and b la s t -fu r n a c e  e f f i c i -  
-------  * )

(Centre Document. Sidérurgique C irc u l. Inform .Techn. 
1 97 4 , 31 , ( 9 ) ,  1853-1358) (In F r )V SfiNHA.D.In b la st"

p erm eab ility  a t high temp, when other m a te ria ls  become 
liq u id  and flow  towards th e hearth . I t s  r o le  in  a 
h igh -produ ction  furnace was examined and two zones were 
d istin g u ish ed  : a two-phase (gas + s o lid s )  region  
occupying most o f  the fu r n a c e ., and a th ree-p h ase  
(gas + s o l id s  + liq u id s )  region  in  th e  lower p a tt  

where gas and liq u id s  flow  through the cok e. A study  
o f  the phenomena in  the tw o-phase region shows th a t  
coke should be produced under good c o n d itio n s , 
therm ally  s t a b i l iz e d , and s i f t e d  to  remove th e la r g e s t  
p ie c e s .

ency.

furnace charge, on ly  coke remains r e fr a c to r y , ensuring



Changes In Coke P ro p e rtie s  in B la s t  Furnaces. K. K o jin a  (  ?\ I . I 6  *
‘¿ t ’_aT~(froni J a p .) (T etsu -to -H aq an c , 1 9 7 6 , 62_, ( 5 ) ,  ^  ‘
5 7 0 -5 7 9) V ' - 'X  ^
From th e  d is s e c t io n s  o f  quenched b l a s t  furnace con
te n ts  the changes in  coke p r o p e r tie s  (S trength  and p a r 
t i c l e  form) were observed in  the variou s zones o f  th e  
lump and s o fte n in g -m e lt in g  r e g io n s . The mechanisms 
by which th ese  changes occur are d isc u sse d . (P rice  
E 1 7 .0 0 )

S fr u c fu r ®  Œred p r o p e r t i e s  © î c o k e s  ici! î h e  b ï a s f  fr o m a c ®

££c\ . J £ l  d  6 
5 y . ?  *

N .  L . G O L 'D S H T E IN , D . M . Z L A T 0 U S T 0 V S K 1 I, N . N . Z V E R E V A , end V .  . Z E M L Y A N S K O V

The reactivity and structure o f  the following cokes have been investigated by means o f  the X-ray diffraction method: skip, token from  the 
tuyeres and slag-notch region, and potash-impregnated skip. As coke passes through the blast furnace its impregnation with alkali-metal 
compounds results in a sharp rise in reactivity, and the structure and physicochemical properties becom e equdized, so that the normally 
determined reactivity fo r  skip coke docs not characterize coke behaviour in the blast furnace. A s coke descends the furnace its degree o f  
rraphitization increases. „ ,  _ _ .

APRIL J976 W r ?

Izvesïiya VU2 Chernaya îdetallurgiya, 1976, (4), 35—39

V^2 0328 An Analysis of the Effect of Coke Characteristics and Other 
Operating Variables upon niast-Furnace Performance. John 

/  J .  Quip ley and Nathaniel Saylcs, Proc. 33rd Iro-imaking
Confu A !1 ‘"1111 'L Q I'/.i  April 1374.107**r,T57-TCiT(TT[et[7x777603- 
72 OiKQ) fin EnglishjT

An investigation of the relationship between,coke characterises, 
hot-metal chemistry, slag characteristics, metallic harden, wind rate, 
and oil rate is described. The results arc used to develop statisti
cal models for evaluating present and future furnace performance.

-R.E.

#

C o n sisten t Iron Q u a lity .J .D a r t n e l l .  ( I r onmakinq and ^ ^  ’
S tee l-m a k in g , 1 97 5 , 2_, (2) . 9 5 -1 0 1 ) . To supply , c -̂_ £
steelr,inking p la n ts  w ith i ron o f  c o n siste n t q u a l i t y , '' '
s ta b le  b la s t -fu r n a c e  operation  must be ach ieved .
The b la s t  furnace must be charged w ith raw m a ce ria ls
o f  c q n s is te n t  chem ical and p h y sica l q u a li t y , and
therm al s t a b i l i t y  must be m aintained. S.lag chemistry
e x e rts  major e f f e c t  on iron  a n a ly s is . T'. a c o n tro l
o f  cok e, s i n t e r ,  o th er raw m a te r ia ls , burden: coke
r a t i o ,  and b la s t -fu r n a c e  con d itio n s are d isc u sse d .
The production  o f  iron o f  c o n siste n t q u a lity  w i l l
req u ire  con sid e ra b le  c a p ita l expen diture, p a rtic u a r ly
in  the area o f  m a te ria ls  prcD aration.i '* 1 ' >



Studies of: Coke Degradation in the B last . . . /  ■> m\fr .. 0 (1 l\ *,
r'urnace. W.Hyslop and H .C .W ilkin son. (Consistent b O l -  I r-> — * ’ \iJ~
Iron , 1975, 33-51  M etals S o c iety  Pub.) A 
Procedure has been developed fo r  sampling coke
irosi the tuyere openings o f  b la s t  fu rnaces, 
and a lim ite d  number o f  t e s t s  have been carried
aut to  determine the changes in  coke p rop erties and 0 f  th e ir  behaviour under o x id iz in g
as th e coke tr a v e ls  from the f in a l  skip  screens con<tLtions. I t  was observed th a t th ere  i s  
to  th e  tu y e re s . P h ysical t e s t s  were carried  ou ¿ nGVita b ly  a degree o f  s iz e  reduction o f  the  

the coke samples from skip  and tuyere and on through the fu rnace, but the
tne r e s u lts  were used to  deduce the extent- o f  exten t varied  round the furnace perip h ery , 
breakdown su ffered  by the cok es. An examinatio ^he s iz e  reduction was a ls o  g re a te r  in  higher 
was a ls o  made o f  the chem ical p rop ertie s  o f  t)  a output furnaces and was accompanied by a

decrease in  coke stren gth  and a b ra sio n . The 
relevance o f  e x is t in g  p h y sica l t e s t s  with

’ regard to  coke degradation in  b la s t  furnaces
i s  d iscu ssed  in  the l ig h t  o f  experim ental 

|data p resen ted .

i

42 0113 Coke and Its Influence on Blast Furnace Aerodynamics. V. 
Gicdroyc and W.Ilyslop. Symposium on Blast-Furnace 
Aerodynamics, University of New South Wales, Wollongong, 
Australia. 1975,36-33 [Prcprint-Knghsh].

It is shown that coke has a major influence on the pattern of operation 
and on the aerodynamics of the blast furnace and that the physical and 
chemical characteristics of coke, at each stage in the furnace, deter
mine its ability to satisfy requirements for Fc production and coke 
economy. Analysis of coke sampled from operating furnaces is com
pared with furnace behaviour. The available data suggests the im
portance of segregation, strength, size change and chemical degrada
tion of coke or, furnace performance. Correlations arc presented for 
coke breakdown ratio as a function of ccke rate and hearth dia.which 
Show that breakdown increases with hearth dia. and with decreasing 
coke rate. It is also shown that the Micum tests do not reflect the 
coke strength in a predictable way and that solution reactions appear 
to play an important role in giving rise to a pitting effect on the cell 
Walls of the roke with the resuPant deterioration in coke properties. 
The catalytic effect of activating Mthstanres, such as alk.ilis, if» noted 
and results arc presented which show the effect of C solution on the 
coke strength. The impcrLincc of coke in the stack and in ihc bosh is 
discussed and flooding results arc presented for Dritish Steel Corp, 
(BSC) furnaces which show the probable driving Urm s fr • the fur
naces considered. It is also shown that coke sampled from different 
tuyeres in a furnace gives quite different flooding limits. Other ap
plications of the coke test work at BSC arc also noted and the rele
vant objectives listed. 9 ref.-AA

¿ 6 9 .  I o
r  v /O w #

I

P e rm ea b ility  Behaviou r o f  Formed Coke-ore and Lump ( (  Q . ( ■C g? . /  £
Coke-Ore S vstsis. K .J . S ch ltz  and O'. Abel (from  G er.) ^  _
(Arch .S is e n . ,_ 1 9 7 4 , 4 5 , ( 5 ) ,  2 7 9 -2 8 5 ) . Measurements, t) ’/
were made in  p erm eab ility  tubes o f  va rio u s la y e r  t  G & ■ 2-
system s o f  ore  and cok e, using formed coke, lump
coke and p e l l e t s  to  determine pressure l o s s ,  and
the r e s u lt s  are a p p lie d  to  b la s t  furnace p r a c tic e
to  determ ine the charging schemes with the minimum
p re ss  ure l o s s .  (P r i c e :£ 8 .0 0 ) .



S£q.  fad •' ^
C e rta in  Measures to  Economise Coke Consumption ‘ _
in  Blast Furnaces. S.S.Khanna, R .Sharan, and ■ . - j  ■
N.p.Saksena. (Tool and Alloy S t e e l s ,Nov «,-Dec. 1974, ¿ j o .  ”/* "?•
8 ,  ( 6 ) ,  5 3 -5 6 ) .  Methods examined fo r  the p o s s ib le
re u ctio n  o f  coke consumption are coke b r iq u e tt in g ;
s in t e r  p rod u ction ; p e l le t iz in g  o f  ore  f in e s ;  use
o f  high  top  p ressu re ; in je c t io n  o f  coke oven g a s ,
natural gas or fuel oil, coal—pov.’der injection,
a r t i f i c i a l  h u m id ifica tion  o f  the b la s t  and
charging o f  s ize d  burden fo r  g re a te r  p e rm e a b ility .

P rogre s s  Achieved In  The Bl a s t —Furnace P ro c e ss . Z . 
Radominski (from P o l .)  (Prace I n s t ,  H u tn .,1 9 7 3 ,
2 5 , ( 1 - 3 ) ,  25-32)
R eduction o f  coke rate  by  in je c t io n  o f  n a tu ra l gas  
and o f  n on -cokin g c o a ls  as lumps o r  as powder has 
been stu d ie d  in  P oland; the equipment fo r  coa l 
g rin d in g  and in je c t io n  i s  shown. ( P r i c e : -  £ 9 .0 0 )

t£c\. j t a .  U, 

to'o> . t>°[

42 02C6 Size G rading o l M e ta llu rg ica l Cnke and M ast-F u rnace

/ Working.—II. Yu.S. Karabasov, A.N. Pokhvisnev.snd A .A . 
OIlsov. fzvesi. V.U.Z.Chernav:-. Met.. 1074.(7).26-20 
Tin Russian].

C f.ihid.,)5).24;M et.A ..7502-42 0031. An analytical sample was 
developed tor tl.e more accurate determination of the average size 
of the pieces of coke.—M. L.T.

U t  ic>3>\c fc
^ yi I /  ̂  •

0
( B la s t  Furnace Operation on Formed Coke. 

t S t a l ’ * N ov .1 9 7 4 , ( 1 1 ) ,9 /7 - 9 8 1 . (in  R us); 
S te e l in the U .S .S .R .K o v .1 9 7 4 ). NEKRASOV,Z . I 
MAZOV,V. F . GLADKOV,N.A. ZHEM3US,M.L. and 
DYSKLSVICH.I.I. Formed coke, obtain ed by a 
continuous process from cheap and p le n t i fu l  
c o a ls  possessed  high hot and c o ld  stre n g th s , 
and an improved uniform ity in s iz e  gradin g, 
compared w ith normal b la s t -fu r n a c e  coke. 
T r i a l s ,  c a rried  ore  in  a b la s t  fu rnace(700 nr* 
volum e), confirmed th at the formed coke 
behaved s a t i s f a c t o r i ly ,  and th at the product
i v i t y  o f  the furnace was m arginally  improved. 
The formed coke maintained i t s  stren gth  and 
shape in  i t s  descent down the s ta c k , thus 
enabling a s u f f ic ie n t ly  high gas p erm eab ility  
to  be maintained in  the stack column.

16 '
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142 00!>5 Vac uf 1C1-M (Uoni.iniun Ferrous Met:\Uiir"y Institute] * i  /  O' ^
Formed Coke in the Ulnst Furnace and in Other A[*pF»catloa3. * r » »_,/ ^
I.Ihiriu and l.SU-Ianest-u. J. Iron Steel lost., Oct. 1073.211, &'*'•< v ^ /C)V »
110) .  GU5-CW; discussion, 720 [m Kn»;Iish].

Experiments зге described made between 1000 and 1070 in tbe pro
duction of formed coke m tne и$Л; m Vellum at the low shaft experi
mental blast furnace, where cokes m:u!c by the Carnmnolx arid the 
berKbauforschuiii; processes were tested; in Poland, where results 
were Inconclusive, and in Russia where Sapozhnikov formed coke was 
tried. Romanian work of the period lbbO-lOCS is described, when 
formed cuke made by the ICLM process v.ms successfully used in 
blast furnaces making both foundry and stcelmakinj» pijj irons, it is 
stressed that out of all the processes only the ICKM, and possibly the 
Sapozhnikuv and the Herjd>auforschunj:, i;ives a structure similar to 
that of metallurgical coke, because cokin-;; proceeds, in this process, 
in a way similar to that in which the coking of coking coal takes place 
U is claimed that replacement rates of 1 tun, or less, per tor; of 
mciaUenucat cuke have been attained, av.J that the m a te ria l has many 
other uses, in the foundry and for anodes. 39 геГ.—БЛ

Ф

(

Cbal fo r  B las t  Furnace In je c tio n . L .N . F letch er and 
A .K . Garbee. (Energy-Use ar.d Conservation in the 
M etals In du stry , Proc. Symp . 104th Annual Meetin g  Aj.ME, 
1975, 2 0 3 -2 1 7 ) . The tuyere le v e l  in je c t io n  o f  pu lverized  
coa l i s  cu rren tly  p racticed  a t  th e Ashland, K y ., b la s t  
furnaces o f  Armco S te e l Corp. More than 600 000 net 
ton s have been in je c te d . T h is  technique i s  u t i l i z e d  to  
replace p a rt o f  the b la s t  furnace coke requirem ents. 
Using m e ta llu rg ic a l fo r  in je c t io n , 1 .1  l b .  o f  coke are 
r e p la c e d /lb . o f  coal in je c te d . N onm etallurgical coa ls  
have a ls o  been used. The h igh sr-ash  in je c t io n  c o a ls  
are reported to  replace 0 .7 8  l b .  o f  c o k e /lb . or 
coa l in je c te d . Low-ash noncoking c o a ls  nave p o te n tia l  
fo r  maximizing replacement r a t io s . In je c te d  c o a ls  
are shown to  in flu en ce  hot m etal chem istry.

- CO 4 - \ k ^  ^  ;

0 & a . 2  7

<2 0S63 Armco Uses Pulverized Coil Injection at Ashland. C.J.
/  Labee. Iron Steel Em;.. Aug. I3'i5.S3. fs> Sl-S? [in

^  English], 1
Blast furnace injection systems hold prospects for added economy b7 
using pulverized coal lo rrptace up to 30% of !he cohe used in th-> 
charge (up to 40% if added O is used',. A description of the process 
and equipment employed at the facility includes a photograph of th- 
blow pipe ar.d fuel line assembly and a system flow dia^-am indicat- 
ing equipment interface. Several years of operating experience 
with the system have proven the cost saving advantage in its use of 
the cheaper, more abundant, nonmctatlurgical coal.—J.B .T .

16 к  '  1 6 ' ,

«5. . ^  /

( / k_______________________________ _____________________  ̂ ^  ̂ fe. i
C. 3 .  Labee. (Iron S te e l E n g ., Aug. 1976, 5 3 , (8) 1
51 -52 ) £ > £ - ’ • i? 7  1
B la st  furnace in je c tio n  systems hold prosp ects fo r  
added economy by using p u lverized  coal to replace to  
3C% o f  the coke used in the charge (up to  40% i f  
added O is  u sed ). A d e sc rip tio n  of the process and 
equipment employed at the f a c i l i t y  includes a photo
graph o f  the blow pipe and fu e l lin e  assembly and a 
system diagram in d ica tin g  equipment in te r fa c e . Seve
r a l years o f  operating experience with the system  
have proven the cost, saving advantages in i t s  use 
o f  the cheaper, more abundant, nonm etallurgical coal



• *» *

Coal-dust injection into the blast-furnace hearth

A. A. YARMAL', S. L. YAROSHEVSKM. L. R. RUZHINSKIl.* L. Z. SUPLIN. and A. I. R Y A B E N K O

V i e  existin g  e q u ip m e n t f o r  the injection  o f  con i d u st in to  th e  hearth o f  a blast fu rn a ce 7 0 0  m 3 in v o lu m e a t th e D o n e ts k  w o rk s  has b e en  
im p r o v e d  and  n e w  eq u ip m en t d evelo p ed . A  b r ie f  d escrip tion  is s ir e n  o f  an aeration fe e d e r  w ith  adju stable a n d  individual co a l d u s t  feec. 
t o  each o f  th e  l 1 tu vcrcs th e la you t o f  the a u tom a tic s y s te m s  in th e  d istrib ution  and f e e d  d ep a rtm en t is sh o w n . A rra n gem en ts f o r  in to  
^ ^ . d d i i s t b T t h e  tuyere and b lo w p ip e  are d escrib ed . D uring industrial u se  o f  tire installation in 1 9 7 2 - 7 - 1  ( 3 6 0  d )  th e  c o a M n s t  

co n su m p tio n  rea ch ed  6 0  -SO k g /t  p ig iron; g o o d  te c lm ic o -e e o n o m ic  indices w ere  obtained .

Stal’, 1976, (9), 788-792
SrfGtL U\ n.x PV >7^
p P ^ v6  ~~y<.

f

42 0134 A Method for the Selection of the Charge Size for a Blast 
Furnace. A.I.BondarcuV.o ant! M. Ya.OslrouVhov. Izvcst.

1373,(4),33-3*1 (m Hussianj. ~ 
The charge size is dependant upon the ^as permeability of the ore 
fraction of the charge. The £is permeability can be expressed as the 
volume of gas passing through the furnace in unit time,and is pro
portional lo the air consumption. An equation has been derived such 
that / ' a 5 x 10-*. (y1*J‘l , where P is the charge supply size in tons 
and <V»the volume of air,injected under normal conditions,in m3/min.

IQRrOUt , y

Changes In Ccke Properties in Blast Furnaces^K. Kojims 
et al (from ~Jap.) (Tetsu-to-Hagar.e, 1976, 62, (5),
570-579)
From the dissections of quenched blast furnace con 
tents the changes in coke properties (Strength and par
ticle form) v?ere observed in the various zones of the 
lump and softening-melting regions. The mechanisms 
by which these changes occur are discussed. (Pxo-ca:-

/ fn JO' .

4<t . fGa.
4 /  \1 o ^

!b 2. t o iv ¿\

é>'e •('. 1 c- ri . lb  ’
N O V E M B E R  1 9 7 5  ■ C' ‘ l 1 '  ? - € > ?  i f  ^

Stal’, 1975, (II), 977-981
UT-. ' t>i r ,« vet f.. »ih ’ 7Z f f  *:•• - •.:->!
Coke reactivity in the blast furnace

N. L. GOL'DSHTEIN, D. M. ZLATOUSTOVSKl l, N. N. ZVEREVA. End V. A. Z E M L Y A N S K O V

T h e  gasification  rate o f  d iffer en t co k es  In s b een  in vestigated  in la bora tory con d ition s d u ring re a ctio n  w ith  C O 2  a n d  ¡ { ¡ O  d ilu te d  w ith  n itro 
g e n  lo  th e  co n cen tr a tio n  in blast-furnace stack gases, and w ith th e addition  o f  reducing a gen ts f  3 0 %  //_> o r  3 0 %  C O )  at various g a s -m ix tu re  
co n su m p tio n s . T u y e r e  c o k e  is con siderably m o r e  rea ctive than skip c o k e  as a result o f  im p reg n a tio n  w ith  a lk a lim e ta l o x id e s  K -> 0  +  Na >O  
p ro d u cin g  a ch ange in crysta l structure. In ex p e r im e n ts  this can h e  sim ulated  b y  im preg n a tion  w ith  p o ta ss iu m  ca rbon a te. "Vie d i ffe r e n c e s ’1. 
th e  d eg ree o f  o x id iz in g  agent con version  o b se r v e d  in th e  ex p er im e n ts  a lm ost disappear tinder bla st-fu rn a ce c o n d itio n s . A t t e m p t s  lo  lo w er  
th e  col. c  rate b y  changing its initial reactivity are cvitlen tiy  unprom ising.

I II II
I I I III I II
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Effect of coke reactivity on its consumption in blast / C. q  . . ( 0
furnace. (H.itnicke L is ty , Dec. 1973, 28, (12), 833 839) ^  f
MALY, J . Coke consumption in  a b la '-t  furnace i s  not ¿6 ^ - | G 2 . > - M
d ir e c t ly  related  to i t s  r e a c t iv ity . Although a high
re a c t iv ity  decreased coke consumption, the to ta l e f f e c t
o f  coke re a c t iv ity  can be considerably influenced by
other coke p rop erties . The values o f  coke r e a c t iv ity
were not s u ff ic ie n t  alone to  evaluate coke p roperties  in
the b la s t  furnace. At 1100°C coke re a c t iv ity  increased
probably as a resu lt  o f  the etching o f  the coke surface
by CC>2 -

.^42 0431 Modelling the Cokc-Scgregalion Processes In the Tuyere 
Zone of a lîlast Furnace- V.G.Manchinsky. SlaT, Mar. 
1074,(3), 201-203 [in Russian].

The gas stream in the tuyere zone of a blast furnace was simulated 
using a hydraulic model, with graduated water flow, and broken porce
lain fragments,of graded sizes. Dry ice was also used to simulate 
coke combustion, and further tests were made with dyed NaCl grains 
of different sizes. The tests illustrated that coke fires will concen
trate in a narrow layer immediately above the raceway zone. The g** 
pressure drops in this layer should be approx.eight times greater 
than the specific pressure drops in the bosh parallel to it. The con
centration of fines resulting from the use of low-strength coke, is one 
of the reasons for uneven blast-furnace operation, and a reduction in 
the lower size limit of lowcr-strrneth roke cannot be tolerated—J.W*

é ù ci / v t ' - , 1]

Development In B la s t  Furnace Equipment D esig n . B.
K olarz (frcm  K olarz (from  Czech) (autnike L is t y  .'~Q 'i [£,
1975 (10) 6 9 7 -7 0 1 )
The in cre a sed  s iz e  o f  b l a s t  furnaces and the g r e a te r  
outpu t required  fo r a  then has le d  to  variou s improve
ments in  c o o lin g  system s, charging equipment, where 
arrangements fo r  se a lin g  and charge d is tr ib u t io n  
have been sep a ra ted , b e t t e r  arrangements fo r  teem
in g , r a is e d  b l a s t  temperature and so  to  improvements 
in  stove  d e sig n . (P r ic e :-£  7 .0 0 )

R eplacing The Charging Apparatus o f  a Large B la st  
Furnace. V .I .  Stekachev, V. M. G r a ts ile v , and V .K . 
Kayuda. (M e ta llu rg , Aug. 197 5 , ( 8 ) ,  14 -16 ) ( I n R u s .)  
A new method o f  re p la c in g  the charging device  
o f  a b la s t  furnace o f  3200 m5 cap a city  was developed. 
D ism antling and mounting o f  the device  were accora- I 
p lish e d  in  sh o rte r  time by means o f  two la rg e  b lo c k s ,  
each weighing 175 ton nes, w ith  the a id  o f  h o is t s  
and s p e c ia l  suspension supports. . •

!° . I ic 3 . ^









e ¡rtft'Tt.f'* <*/2 t O

H. B. Clnflin, Manager—Special Projects. Steel Manufacturing Div.. Kaiser Steel Corp.. Fontana. Calif. 
Iron anti Steel Engineer 

N ovem ber 1976 I . *
A zona-controlled modified blast furnace is closely regulated by ad|usl.ng, in 
a unique manner, the volume, composition, temperature and pressure of the

upward moving gas stream. Fig. 1 —  Outline of an improved blast furnace design.

C> ̂  • ! 6> \  • 2—

- A Modern H igh-Capacity B last Furnace. The Mo.4 •
• B las - Furnace at Dunkirk. (Centre Document .  

S id eru r-q icu e  C ir c u l . Inform .Techn. , 1973,3 0  (6) ,1515  
-1 5 2 6 ) (in  Fr) CORDISR.J. F actors tending to  make 
a la r g e  b la s t  furnace more economical than two o f  

' eq u iva len t c a p a city  are con sidered. D i f f ic u l t ie s  in  
operating very la rg e  furnaces are d iscu ssed  and : , 
so lu tio n s  are proposed. Some c h a r a c te r is tic s  o f  
b la s t  furnace N o .4 a t Dunkirk having a hearth d i a .o f  
14 m and producing about 10 OOO tonne/day are de
t a i le d .

O perational L im ita tio n s o f  B la s t  Furnaces. B .N . N o j-  
/um dcr and R.G. Gupta. (Trans. Indian I n s t . M e t ., June /AC, I (, 3  3

1975, 2 0 , ( 3 ) ,  217 -2 2 4) ---------------------------------------- — ------  ' '  1
F actors which l im it  the incorporation  o f  improvements 
in  b la s t -fu r n a c e  p r a c tic e  are d iscu ssed  w ith r e f .  to  
th e  use o f  high b la s t  tem p., high top p ressu re , and 
O enrichment o f  the b la s t .  The e f f e c t  o f  . •/
•degradation o f  . the s in t e r  during th4 f  
reduction on the p ro d u c tiv ity  o f  b la s t  furances it:» t 
d e scrib ed , and con sid eration  i s  given to  b la st .-iu m a c e  
s iz e  and to  the number o f  b la s t  furnaces which can 
be in s t a lle d  in a p a r t ic u la r  p la n t.



H. WEIDENMULLER 
K.M. SINHA

In the middle of 1977, the first blast furnace 
of China Steel Corporation in Kaohsiung will go into 
production. This blast furnace is designed and built by 
DEMAG of West Germany. The overall layout of the 
blast furnace plant shown in Fig. 1 which is part of 
the first construction phase of an integrated steel plant 
with an initial annual capacity of 1.5 million tons of 
crude steel, located in Kaohsiung.

The project includes an ore preparation and sintering 
unit as well as a coke oven plant, steel- and rolling mills. 
The aim of this plant would be to reduce the import 
of certain industrial goods and to meet the growing 
need of steel. Tlus island has very few raw materia! 
resources of its own. Iron ore, pellets, coal, fuel oil 
and fluxes etc. have to be imported. The lump ore 
and coking coal are mainly imported from Australia and 
the U.S.A.

17IV



TiiE WORLD'S BIGGEST BLAST FURNACE
U 't -

(

At the end of 1974, blast furnace No. 9 at the Krivoi 
Rog iron and steel works in the Ukraine, USSR, went into 
production. U took less than 214 years to build-a very 
short time in view o f the complexity o f the project. 
The useful volume of the furnace is 5,000 cu. metres 
and its capacity is 4rn. tpy of iron. This is not only (he 
biggest, but atyj the most up-to-date blast furnace in 
the world. It is characterised by advanced technological 
and design solutions: the furnace shell is a self-supporting 
Structure made of high-tensile steel plate; hot blast stoves 
of a new design result in a blast temperature of up to 
1,450°C—200 to 300° higher than in conventional fur
naces: an original design of charging hopper, weighing 
over 1.600 ions, is operated hydraulically, which increases 
its life five or six times and makes it possible to repair 
it while the furnace is operating.

The furnace makes extensive use o f electrical and 
computer control. Working conditions in the furnace area 
have been improved with the installation of a ventilation 
system. Meeting the burden requirements of such a furnace 
is a serious problem. For the fust time in world practice

SEAtSt Quarterly July 75

the furnace has no ore stockyard; raw materials are 
supplied by two belt conveyors, each 1.5km long. F-cry 
¿ay these conveyors deliver 600 wagon-loads o f pellets, 
coke and iron ore concentrate. These requirements made 
it necessary to raise the output of iron ore by 9tn. tpy at 
the Krivoi Rog basin, and to increase the output of 
iron ore concentrate by 4.45m. tpy.

The gigantic size o f the furnace is not an aim in 
itself: capital expenditure pet unit of production was 
reduced by almost 12%, and labour productivity shows 
an increase o f 30% compared with a conventional furnace 
with a volume o f 3,200 cu. metres. The 5,000 cu. metre 
furnace has a 13% higher productivity and the pcodi^ion 
cost of pig iron is 1.9% lower. One man — tha^pift 
foreman -  controls the whole complex, including the 
operation of the nearby granulator which processes slag 
directly into building materials.

Blast furnace No. 9 is just a step in the task of 
converting the Krivoi Rog iron and steel plant into the 
largest steelworks in the Soviet Union. In a short while 
another blast furnace of the same volume will be built 
next to this one, 3nd steel converters and cogging and 
finishing mills and auxiliary services will also be built.

Construction asid Operation of
fr*
ii H r?

_ _  _  „  _  _  r, ^  ^  %*•*' V> •

Fukuyama works
There has been a marked trend for the construction o f large capacity 

* blast furnaces in Japan in recent years. The largest inner volume o f the
furnace in 1064 was 2,021 m , but in ArovemL — *' '  'UVTC M n r ' * ‘

MASAAKI HIGUCHI 
MOTOHIKO 11ZUKA

_ ......... .. v j *i*C
__  —  ... , ui.i. m November 1973, No. 5 blast fumade

was blown ¡n at Fukuyama Works, N.K.K. which has an inner volume o f 
4,617 cubic meters and a hearth diameter o f 14.4 m.

An important task imposed on a large capacity blast furnace is 
to maintain stable operation, arid to realize this, it is necessary to give 
particular considerations bath ta  »><• '

..........M mu i/iainiain stable operation, and . .. ----- -■i | * * 1  ̂ | j, y  - vJ I* iT •

TCI iMFMORI SUGAWARA particular considerations both to its Construction and operation.
KOI CHI KURODA Fukuyama Works has constructed many large capacity blast furnaces

xi tv  n o  11 1 t ' c n  s during the last decade, each having the world’s largest inner volume at
that time.

Jhe construction o f No. 5 blast furnace has been made possible by 
a comprehensive compilation of N.K.K.’s excellent operational technology
for maintaining efficient cad stable operation o f large capacity blast furnaces 
accumulated during this period.

The purpose o f this paper is to describe some o f the problems 
encountered at Fukuyama in the construction end operation o f large capacity 
blast furnaces and the various measures taken to solve such problems.

MINORU 1KEDA
Reprint from IS1I Transactions

V ~~Vo!. 16 (1976) N0.8



42 0001 Prediction or nia;.t ITi-xsurr C h:ii«c by i  Mathematical i f ’ ,  f /  -  *, A A  | t -
y r  M 0,1,1. K:toch:k.i Miyn;:.ka, M.rs.iy.i.su 5»gal.i. Yuki.iki Hara '■'5 I ' ’ A  ■ o  • 0 0  1 ^

and Shin-irhi Koartn. Trans. Iron Steel InM.J.in 1075 IS 
0 ) .  27-36 [in rnclish).

Simulation of blast furrucc ennektion (used on a mnilicniatical model 
Is on’  of the means by which the phenomena observed 1» a blast fur
nace, especially in the high-temp. zone, are quantitatively understood.
To c in  ify hta.-.t furnace conditions, the regions from the top of the 
bed to the tuyere level were divided Into five parts by considerin'' 
dendman. I.e. the indirect reduction zone, the smeltin'; rone,the direct 
reduction zone,the tuyere rone and the raceway zone. In each zone,
1? simultaneous ordinary differential equations,consisting of the heat 
transfer .and reaction rate equations, arc set up. The rate equations 
for six kinds of chemical reactions and the equations concerning the 
flow of fluids, which are expected to occur In a blast fur naze, w ere 
obtained experimentally. Furthermore, a few parameters were de
termined. so as to agree the computer curves of pressure drop and 
temp, with those measured In an actual large blast furnace. In the 
actual blast furnace, the blast pressure can increase abnormally and 
then the state of the (urnacc becomes worse and linalty serious. As 
> result of analysing such a case by the use of a mathematical model, 
the increase of the blast pressure could be predicted at the time 
—3 h before. 19 ref.—AA

'De sig n  o f  B last-F u rn ace  L ines from a M athematical 
A n a ly s is  o f  Blowout Line Data- E .3 .  O strovsk i and S .
H. K lin v e x . (P roc. 33rd Irontaakinq C o n f., A t la n t ic  
C it y , AIMS, April. 1 9 7 4 , 197 4 , 294 -3 0 6)
T n e  usa o f  re g re ssio n  a n a ly sis  equation s w ith  
blow out l in e  data  to  p r e d ic t  new furnace l in e s  i s  
d e sc rib e d . The c a lc u la tio n  show th a t  i t  i s  d e s i
ra b le  to  decrease the bosh angle and to  have a 
s t r a ig h t  s e c t io n  a t  the b o sh /c a n tle  ju n c tio n . D i f f 
i c u l t i e s  o f  ach iev in g  th is  in p r a c tic e  are d iscu ssed . 
Adequate c o o lin g  o f  r e fr a c to r ie s  i s  a ls o  o f  prime 
im portance.

.go o b  I

Determination o f  Some Parameter Values in  the Katheaa- ( / c ,  « , 0 j \  C
t i c a l  Mod el o f  the (Finnish) Koverhar Ircn -an d S te e l 
works by Keans o f  Regression A n a ly s is . X . G. Eriks  
sson and G. Lundqvist. (Jem k on rorets A n n ., 1974, 1 5 8 ,
( 4 ) ,  155 -158) (In Gw.)
The r e s u lts  c f  measurements in a 569 m* b la s t  furnace  
were trea te d  s t a t i s t i c a l l y  by re g re sssio n  a n a ly s is  in  
order to  determine the r e la tio n sh ip s  between production  
rate  and, in te r  a l i a ,  amount o f  s la g , o i l  consumption,
O con tent o f  the b la s t ,  and b la s t  v e lo c i t y .  Coke con
sumption was a lso  determined as a fu n ction  o f  th ese . 
param eters and a lso  o f  b la s t  temp. The r e s u lt s  are  
i l lu s t r a t e d  g ra p h ic a lly .

A M athem atical Model o f  a B la s t  F u m ao: Based on
th e .Assumption o f  Uniform D istr ib u tio n  o f  Burdens u. * c{ ■ f i>P P • 0  ^  | ^
an d 'G as. C. f-fyong and M. T a te . (T etsu-to-H agand ■
(jr. Iron  S t e e l  I n s t .  J p n .) , May 1 9 7 5 , 6_1, ( 7 ) ,  9 3 5 -
947) (In  Jap .)
A math, model o f  the b l a s t  furnace was developed  
fo r  e stim a tin g  the e f f e c t s  o f  coke r e a c t iv it y  on 
the o p e ra tio n a l r e s u lts  o f  an experim ental b la s t  
fu ranсe. The model chows th a t coke consumption 
cay be reduced by 119 /ton n e m eta l. The model was 
a ls o  a p p lie d  to  determine the e f f e c t  o f  n a tu r a l-  
gas in je c t io n  cn coke-consum ption r a te .
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42 00,4 Aerodynamic Model of (he Blaut Furnace. M. P. Dates
The M 1973. 211. (10). 677-684 fm E..-tl uhl
The blns.-furn.ice aerodynamic m o * ! provides a means of rclathL 
raw material jxuportics to furnace producilvlly. The dcvelop-nerd o ' 
the model Is described and h. penerai terms, the application of the 
model to process control is discussed. 16 ref.-D A

A . û o i . r v

. * I

im izntion  o f  B last-F urn ace P rocesses. K . Therman. '  -' *. |i>J) * Ô G  /.„\ /
/  (Jem k cn corets A n n ., 1974 , 15B, ( 4 ) ,  145 -154  (In  Sw.)
A math, model fo r  the p rocesses involved in  the 
(Finnish) Koverhar ir o n -. ;1 steelw orks i s  d e sc rib e d , 
w ith p a r t ic u la r  r e f .  to  b la s t-fu r n a c e  o p e ra tio n s, 
ïh e  model covers s in t e r in g , b la s t-fu r n a c e  and LD- 
converter p r o c e s s e s , c a s t in g , O production , s la g  
treatm ent, and power p la n t . M aterial balan ces  
are computed, and the re lation sh ip  between variou s  
p rocess param eters are i l lu s t r a t e d  g ra p h ic a lly .

<2 0259 {¿ulltmcasurcincnl Regression Analysis of Blast Furnace 
/  Operation. I. A. Medvedev, A. A. Spasov. A. P. Lebed’ , and 

K. P. Voloshin. StaF, July 1973, (7), COO- CC2 [in Russian!.
A mathematical model has been derived based on three sizes of blast 
furnace (1715-2000, I3£C,and 1033 rr.3 volumes) to define the factors 
i (the mc.t capacity in k^/rorn2 per 2-1 h),/r (the specific coke censumo- 
fto.n in k’ /ton cf iron) ar.d P  (the specific output) which is the product" 
Hi. The mode! is in the form of a polynomial of the second and hiincr 
dc ;rces .-M .R , M.

£ /■o e\% !fc * i  . c c / . r r

^  • M 1} •42 0580 Plant and Process Technological Problems of Large-scale

/ Elast Furnace». Helmut Wysocki, Stahl Fiscn,26 Feb. 1976 
96, (4), 141-145 [in German],

The further development cf lar^e-scale blast furnaces and the asso
ciated problems are considered. These problems arise in the peri
pheral areas of materials transport, maintenance, and pollution 
control,for example. The high throughputs of bulk materials, cooling 
water, air blast, and blast-furnace gas, ar.d the high energy output 
bring about new requirements for furnace construction and main
tenance. Refractory linings, cooling systems, top-closing devices, 
computer control of material flow, granulation of alag for easier 
transport,and operation of blast-furnace stoves at high ternp.and . . . .
pressure are discusstd.-BA

42 0244 Increasing the Productivity of the Blast Furnace, Gonzalo 
/  Uamlrcx Umlviguv/, and llafncl blanco Manotas. [U.M’A)
' Mrni.TcC.XV Coa;.!*, Í.at mon ni.. ílo¡ '(«ta, Colorí!». , 0ct.~t9Y<r

WM', ÍT7-101 (Mrl.‘A'.;VM»a-Y2 0010'fin S;.am.st,i;
Results obLim.cl in .itlcii■;'!:* tu improvi; Mast-furmw»; efficiency in 
Colfiinliia .tre (le:.ci ilv<l, *1 ne d.irubility of furnace linings under 
various conditions is '.ItM'uosed.-H.S,

C^c7- I C> *) . -h
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<2 02C5 The Automation c l  the XMiiM Furnace. R.Vldal. J. Lisrt?:*. 
and A. Poos. Itcvtxta M et.. Jul.-Aug, 1373,0, (i), 2i5-25J 
(In

Proj'rcsr» t'jw;irila Ihc Automation of h!;tst-f»irnacc operatlorji It re
viewed, Three tloldri for Automation ure (l) ch.irrhr.
rwilntln;; the ch:»rj!»? iie'pienec ;md mix. oualUy,wi.iithm;'. 
and correcting error:», (11} r'OnlroiUni* |ire-h*-:»tlni’. i*
present largely uneontroUed; :»nj ( W )  coidroMlJi;: e:;vn ueurr.*;
In the furnace In accordance with a dynamic inotlrl. The ri Y-dP'  ̂
io r  each field arc considered. Instrumentation required for cer.:;'! 
and the sclec’.lon of parameters tor action arc discussed. 79 r<f.

¿ c . 7
) .  o . n - b é

^Lab oratory  T ests to  Determine the S u ita b i i i t y  o f  S in te r  
as Charqe M aterial four t he B la s t  Furnace. A . N.
M itra and P .K . Chakravarty. (T isc o , July 1975, 2 2 ,
( 3 ) ,  7 5 -8 2 ) On i t s  way from the
s in te r in g  machine to  the sk ip , s in te r  was withdrawn 
and te s te d  fo r  i t s  stren gth  and stru ctu re to  ceterx»- 
in e  the degree o f  s t a b i l iz a t io n . The r e s u lt s  o f  
sh a tte r , tumbler and etch  t e s t s ,  and chemical a n a ly sis  
were re la te d  to  raw -m aterial p r o p e r tie s , and i t  was 
concluded th at s ta b il iz a t io n  o f  the s in te r  i s  com plet
ed a fte r  passage through the storage b in s . Lack

o f  s t a b i l iz a t io n  does not in crease  the d u st lo s s e s  * 
but a f f e c t s  the p e m e a b i lt iy  o f  the charge in  the j
b la se  fu rnace. The ig n itio 'n  'temp, and su ctio n  con - j 
d it io n s  have the c o s t __pronounced e f f e c t  on th estren gth j 
and stru c tu re  o f  the s in t e r . P a r t ic le -s iz e  d is  t r i -  
bu tion  in thegreen m ix, i f  n o t c o n tr o lle d , r e s u lt s  
in  the se g re g a tio n .

M  . |É>2 - 1 
C a *  •

Low Cost Oxygen P lant fo r  B la st Furnace. Y. 
S a sa k i. (Energy-Use and Conservation in  th e  
M etals Industry, Proc.Syzip. 104th Annual Meeting 
AI?-5 , 1975, 219-235) ' n  0  p la n t fo r  b la s t  
enrichment only was in s t a lle d  to  meet increased  
demand. Excess 0 o f  99.6%  p u rity  fo r  use LD 
fu rn aces had been used fo r  b la s t  enrichment. I t  
was decided to  produce 907 p u rity  0 in  the 'new ;• 
p la n t sin ce  th is  0 i s  fo r  b la s t  enrichment o n ly .
In a d d itio n , the 0 in le t  was changed from a fte r  
the b la s t  blower to  b e fo re . T h is perm its use o f  
0 a t  atmospheric pressure and the turbo  
compressor o f  the O p la n t can be om itted. The 
enriched b la s t  can a s s i s t  in compensating fo r  
poor coke q u a lity  and help reduce the coke r a t io .  
•The new p la n t produces 47 OOO NmVh at 90% p u r ity .  
The c o st o f the 0 i s  about 50 to  60% lower than  
conventional high p u r ity , due p a rtly  to  low 
p la  nt c o s t . Flow diagrams and data on operation  '  
o f  the new p la n t are included.

66A  Cfl.iS'



2 .______ __ ___________________ E . L in gn er.
May 1 9 7 5 , 2 7 , ( 5 ) ,  2 25 -2 2 9) (In  Rom.)

The Heat Consumption o f  B la s t  Furnacos 
(M etalu rgia , ^»- - - _______ ____  "  • r » '  • <
A s t a t i s t i c a l  a n a ly s is  o£ the S i  con ten t o f  th e  p ig  
ir o n  produced in  two months was made and c o r r e la t 
ed w ith  th e t o t a l  amount o f  h eat ( i . e .  coke) consum
ed' fo r  SiC^ re d u ction . T h e .r e s u lts  suggested th a t  
a d ecrease o f  S i  con tei.t form 0 .7 6 -0 .7 6 %  to  0 .6 0  — 
0.72%  vou ld  a llow  a low ering o f  th e s p e c i f ic  consump
t io n  o f  the m e ta llu r g ic a l coke by about 6 .4  kg c o k e /

ПП fhp 1 4 4-11

.<¿<1 . 1 6  2 . *
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A t  020S CarlfirlxuUon and ¡¿iUcon Reduction During Pig Iron Prrv*
«faction In the HlarA Furnace. l.Z . Buklun.I.D. B;tlon,Yu. F. 
Nikulin, V. N. Muravcv and N. M.Mishchenko. Stal*t July 
1573, (7;. 583-5^0 [in Russian).

Variations in the C and Si content of iron samples taken from horizon
tal levels down the furnace stack of a N-ccolcd blast furnace have 
been examined. The C content varies with the particle size ot the 
metal cranules, generally increases towards the tuyere level. In 
the region o! rapid temp, rise at the tuyere zone level, where Si la 
rapidly reduced from gaseous SiO and silicates. Si Is obtained 
In the metal. The level of Si is reduced at the hearth level due to 
oxidation by reaction with the slag. 11 ref.—M .U.K.

I it, 2  -л  
. оЦ !o.

'42 0245 Trends in the Dimensions ot Blast Furnaces in Latin 
America. Er.riciue Ponce, Luis Pradn, and Miguel A. 
Nicodcr.'.o. ¡ILAFAl N.cni.Tec.XV Conc.r. Latinoam., 
Tlo.-.oia.Coiomb..Q'ctfl&24~107~4, 163-132 (Met.A,, 7603-72 
w04l) Jin Sp.tr.ishJ

Future outputs of btr.st ¡urnaecs in Latin America are projected and 
world trends in furnace sizes arc examined. Cost aspects arc con
sidered and current output data is  given. 7 ret.—H. S.

¿ 6 ^ . 1 Ы . Ъ \

The contour of bîasï furnace hearths
i . ) 6

Dr. Leonard M. Saunders,
Ir o n  a n d  Steel Engineer May 1977 f г! Ц

Research has acquired experience in determining salamander penetration in 
conventional ceramic blast furnace hearths, uncooled carbon hearths, air-cooled 
carbon hearths and water-cooled composite hearths of the type installed on the 
Fairless works No. 2 and 3 blast furnaces. Based on this experience, research 
designed an essentially uncooled preshaped carbon hearth (or installation on 
the Fairless No. 1 blast turnace.

0
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Design o f  New Bias*- Furnaces 5000 and 5500 Cubic 
Ksto rs  in Volume. S. V. Gubcrt, A. E. Sukhorukov,
S. D. Sam oilovich, and F. Ya. O l 'g ’ n s k ii .  (Stal 1, 
£an . 197o , ( 1 ) ,  9 -1 7 ,  (In R u s.); S tee l ?n the USSR, 
J>n. 1976)
A b la s t  furnace o f  5000 m3 usefu l volume h as ' been 
designed and commissioned, w h ilst one o f  5500 ra3 
u sefu l volume i s  under construction  although 'Jig de
sign has not been com pletely f in a lis e d . They arc 
provided with 5 6 -40  tuyers, and four iron  notches 
perm itting continuous metal tapping. The designs 
o f  the b la s t  furnaces and a n c il la r ie s ,  e .g .  the cast 
house, h o t -b la s t  stoves, dust catchers, e t c .  are 
d escribed . A conveyorized charge d e livery  with com
puter con tro l i s  incorporated. A ll  the discharged 
s lag  is  granulated."

rc

Advantages and disadvantages o f various blast tumace supporting structures. 
(Proceedings o f the 32nd Ironmaking Conference A IM E. 1973, 177-192; discussion, 
193-198). ADAMSON, M ,  TANNER, E. R „  Four types o f blast furnace sup'" 
porting structures are described and illustrated: multiple column and mantle desipT 
a typa o f frse-standing furnace w ith  tower; fu lly  supported ring girder tower furrace; 
and large free-standing furnace w ith in  a tower. The fout th type is predicted to be the 
most w idely adopted in future blast-furnace design because it  offers a min. expendi
ture on supporting structure coupled w ith fu ll support of top hamper and bustle pips 
and partial emergency support for the shell.

ï \  { £ î > £ >

MASAAKI HIGUCHI < f  fl s \ ^  J  , 
MOTOHIKO IIZUKA V v J '
TSUNEMORI SUGAWARA L ,  I 
KOICHI KUR0DA ?  ,Vl \Q~rp. -■ 
MINORU IK£DA ' x
C o m s i r i u c t o o i D . 

a n d  O s a e r a i a o n  

of Sarg© Blast 
Furraacss at
F i a k i u n / s i n r a a

woiriks Sy 3C0C-

Were has been a marked trend for the construction o f large capacity 
blast furnaces in Japan in recent years. The largest inner volume of the 
furnace in 1964 was 2,021 m , but in November 1973, No. 5 blast furnace 
was blown in at Fukuyama Works, N.K.K. which has an inner volume of 
4,617 cubic meters and a hearth diameter o f 14.4 m.

An important task imposed on a large capacity blast furnace is 
to maintain stable operation, and to realize this, it is necessary to give 
particular considerations both to its construction and operution.

Fukuyama Works has constructed many large capacity blast furnaces 
during the last decade, each having the world's largest inner volume at 
that time.

The construction o f No. 5 blast furnace has been made possible by 
a comprehensive compilation o f N.K.K. 's excellent operational technology 
for maintainin' efficient and stable operution o f large capacity blast furnaces 
accumulated durir.a this period.

The purpose o f this paper is to describe some o f the problems 
encountered at Fukuyama in the construction and operation o f large capacity 
blast furnaces and the various measures taken to solve such problems.
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42 009 J Construction and Operation of No. 5 Blast Furnace, Fukuyama 
Works, Nippon Knk in KK. T.Suijavvava f t  nl. trorvmuKing 
Steclinakinj, 1976,3,(5),241-25! [in English).

No. 5 bltir.t furnace, Fujiyama Works, Nippon Koknn KK, was planned 
as pari of the filth stage ol construction of the plant. In April 1974, 
six months after its blowing-in on 8 November 1973, this blast furnace 
with an internal volume of 4617 established a world record hot- • 
metal production of 10 550 tormes/clay (average). The world's largest 
blast furnace increased the record in June to an output of 10654 
tonnes/day and again in August with an output of 11063 tonnes/day.
Its fuel ratio, the measure of the efficiency of a blast furnace stands 
at 460 kg/hvwe backcd-vip by toe use of an NKK-type 4-b*rll charging 
system and NKK-typc movable armour. This paper contains an ovit- 
line of some of the problems in the construction and operrtion of No. 5 
blast furnace and the solutions developed to meet them.—A A

i ^ l (z

State o f  Development o f  E le c tr ica l Engine e r ing 
in  Construction  o f  Modern Blast Furnace¿ G . 
G leissner and A.P.omascan. (Consistent Iron.M etals 
S ociety  Pub.) Modern b last furnaces are now 
being constructed with very soph isticated  
computerized and e le c tro n ic  con tro l systems which 
given high operating r e l ia b i l i t y .  They con tro l 
a l l  parts o f  the plant cy c le  autom atically, fo r  
example the qu a lity  and quantity o f  m aterials 
s tock s , maintenance o f  an optimum charging 
programme and loading o f  the co rre ct  weights o f  
m aterial in to  the furnace. During the charging 
c y c le , the le v e l o f  m aterial in  the furnace 
can be determined in  several ways; fo r  example, 
by mechanical probes, or by the use o f  ra d io iso 
topes or radar a ltim etry . The m aterials are 
transported by hoppers, sk ip -h o is ts , o r  conveyor 
b e lt s ,  the la s t  method being the most su ita b le  
one fo r  large b la s t  furnaces. The enormous 
qu an tities  o f  a ir  under pressure needed in  
modern furnaces are produced in  compressors 
driven by synchronous or asynchronous m otors.

$£<}. i c  2  • a..i
L X » , .3

n  T ng^ r ' - ^ S h s ^ ^ P P ^ t -  T s b e r . ,
Feb. 197b , ¿ 3 , ( 1 ) ,  1 -6 )  (in  G er.) A T ^ h ^ i t r ~

h e ^ h td bLaStpfUrn<iCe iS  d escrib ed  w ith a
£ s s h

n  t  -  ™ r ̂ a n . ¿ . 2  a  dra. and four g a s -o u t le t  v a lv e s - th e  
worxrng pressure may be u d  to  o c '  i
o u t le t s  a f qoO f. , ^ be t .  Three tapping
o u c i t s ,  a t  90  to  each o th e r , lead in to  th ree I
c a stin g  sh oos, both fu e l  n ) i  !
in ttod aced  in to  the b i t  b°

U n . léA.ePM /  
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P h y sic o -T h e o rc tic a l Fundamentals o f  B last-F urn ace £  « I
C o o lin g . H. D. Kramer and H. T . S e U gm u llo r . (S tah l  
E ise n , 26 Feb. 1976 , 9 6 , ( 4 ) ,  145-152) (In G er.)
The d i f f e r e n t  c o o lin g  system s fo r  the b la s t  fu r 
nace are con sid ered , w ith p a r tic u la r  a tte n tio n  to  
the h ig h ly  s tr e sse d  p a rt o f  the ja c k e t between 
the lower p art o f  the s h a ft . D o u b le -sh ell c o o lin g , 
sp r a y -c o o lin g  stave  c o o le r s , and stack c o o le r  
system are d isc u sse d , and d esign  o f  Cu and s t e e l  
stack  c o o le r s  i s  d escrib ed .

C oolin g  Systems fo r  Modern ° l a s t  Furnaces. F . Lenger 
and J . L u ttgen s. (S tah l E ise n , 26 F e b .1976, 9 6 , ( 4 ) ,  
153-160) (In G er.) ,
The usual c o o lin g  system s fo r  in d iv id u a l areas o f  
the b la s t  furnace are review ed. For m odem, h ig h -  
c a p a c ity , b la s t  furnaces tv/o coo lin g  system s fo r  the  
h ig h ly  s tr e sse d  p a rt o f  the jsh e ll have been e s t a b lis h  
stack c o o le r s , designed w ith new knowledge> and i n -  I 
t e m a l  c a s t -ir o n  stave c o o le r s . '

¿ 6  'I . \ « ¿ I  4

A spects o f  Improving B last-F urn ace C o o lin g . - r r  r  i , ^ .
H .T .S e lig m u lie r .(C on sisten t Iron ,M eta ls  S o c iety  ' "\ - •'*' •«‘•-'M
Pub 1975, 6 5 -7 2 ) . Because o f  th e in flu en ce  o f  
e f fe c t iv e  coo lin g  on b la s t -fu r n a c e  a v r l i a b i l i t y ,  , 
examples are g iven  o f  th e  e f f o r t s  o f  b la s t 
furnace con stru ction  engineers t o  improve the  
c o o lin g , p a r t ic u la r ly  th a t o f  the b la s t -fu r n a c e  j 
s h e l l .  C on sid eration  i s  given to  underhearth 
c oo lin g  w ith a s p e c ia l aim t o  p ro te c t th e  
hearth-bottom  p la te  f r -n  heat because o f  i t s  
importance under high fop -p ressu re  o p era tio n .
A b r ie f  o u t lin e  o f  the d o u b le -ja ck e t e v a p o ra tiv e -  
coo lin g  system and h o r iz o n ta l coolin g  boxes . 
e xp la in s the p o s s i b i l i t y  o f the appearance o f  
inconvenient thermal s tr e s s  acr? i  th e s h e l l  
p la t e . T h erefore , an a lte rn a te  sh e ll coolin g  
system i s  recommended which withdraws the heat 
flow  from the furnace in fro n t o f the s h e ll  by 
sta v e  c o o le r s  o f  the second gen eration .
V a ria tio n s  o f  th e stave  geometry by sim u lation  
through a com putational model and v e r i f ic a t io n  
o f  th e f ig u r e s  by use o f a stave  t e s t  stand  
and p r a c t ic a l  performance measurements are 
d escribed  as p rogress in  designing r e lia b le  sta v e s  
fo r  high -d uty  a p p lic a tio n  in  b la s t  fu rn aces.



Experiences w ith W ater-Cooled B la st Furnaces. (Mot e l -  ¿.f
lu* gv, Apr - 197 4 , ( 4 ) ,  1 3 -1 6 ) (in  R us.) BLAZHKO, V .M .,
GC^ODETSKY, Ya. I . ,  PUSTOVAR, V .S . ,  ANTONOV, V.M. and 
DRYAKHL07, N .A . The adoption o f  water c oo lin g  fc r  
s ix  b la s t  furnaces o f  a n e ta llu r g ic a l  p la n t re su lted  
in : ( i)  doubling the working period between consecu
t iv e  lin in g  re p a ir s , ( i i )  s t a b i l iz a t io n  o f the beha
v iou r o f  the b la s t  fu rn aces, ( i i i )  a reduction in  
water consumption by 6 X .10^ rriVh, and (iv ) u t i l i z a 
t io n  o f  the heat o f  the coo lin g  'water.

M a teria l ana Technology fo r  Making the C ooling Systems 
o f  B la s t  Furnaces. N .N. A leksandrov, V. I .  K u likov, ant,
E . V. K oyalevich . (L ite in o e  P roizvod . , June 1975, (6) , 
9 -1 2 ) (In  R us.) The optimum com positions and
manufacturing techniques used in  the m ateria ls  fo r  
variou s p arts o f  b la s t  furnace coo lin g  system s are 
d isc u sse d . These m a te ria ls  include h e a t -r e s is ta n t  
c a s t  iron  and lo w -a llo y  s t e e ls .  I t  must be understood  
th a t the p arts may be su b je c t to  frequ en t temp, f l u c t -  j 
u ation s con siderable  mechanical s tr e s s e s  and abrasive  
wear. M a teria ls oontg. a few percen t o f  Cr and S i appear 
to  g iv e  the b e s t  r e s u l t s ,  but each case requ ires separate  
c o n sid e ra tio n s. Graphs f a c i l i t a t i n g  a choice in w idely  
encountered cases are p resen ted . |

L , / £ 9 - 3 \ L)

42 0583 Effect of the Dropped Charge on the Temperature Stress 
©f the Blast Furnace Wall. D:eter Paschmaan. Stahl 
Eisen, 26 Feb. 1576,06, (4), 160-164 [in German].

Three cooling systems for blast furnaces are reviewed: daubfe-shell 
coolingrCu stack coolers,and stave coolers. Experience on a 9.5 m 
hearth-dia. blast furnace shows that if the charge is dropped with the 
fines concentrated next, to the refractory lining, then the* e is a poor 
gas flow* and a lower temp, at the inner furnace wall. This can be 
accomplished with a revolving-chute, top-closing arrangement. The 
line-grained burden represents a 'rechargeable lining* for the blast 
furnace - ***

U H -  /¿a. .a .14

/ g g i | E | S L i L - ^ H i F ™ a ^ „ . , ^ Ds=lqn. B_ 
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output requiredi form °th^aSia s f i S atoSvaSc ^
T J Z X lT tfT o l IC llT a  f r inq
have been s e o a r a ^ J ChargB d is tr ib u tio n  i . eP arated , b e t t e r  arrangements I'nr *.
i n g ,  ra ise d  b la s t  temperature and • teem“
ib  stove  d esign . (P r ic e : - £  7.00)^ improvements



koH. ’ . ? \~42 0110 Improvement of Ct-x Flow in Large BUM Furnaces. M.
Itiguclii, It. Yamamoto, i .  Kishimoto and T.Miyashita. Sym
posium on Blast-Furnace Aerodynamics, University of New 
South Wales, Wo!longong, Australia. 1375,123-135 IPrcprint- 
EnglishJ. *

Following considerations of the effect of inn,ace size on pressure 
loss, pressure loss in front of tuyeres, pas flmv in the lower parts of 
the furnace,the distribution of the burden and the pas flow in large 
blast furnaces is examined will, particular reference to the burden 
distribution at the liiroat and the pas How at Inch production rates. 
Improvement of pas flow is related to application of supc-high lop 
pressure and the use of moveable armour. A brief desc.iption of the 
NhK-type moveable armour is piven and .Is use in controllinp the pas 
flow outlined. 7 he opc-raluig results under controlled pas flow show 
an increase in production of Fukuyama No. 5 BF from 0200 to 11 000 
tons/day with a decrease in the fuel rate from 400 to 400 kp/thm * a a

42 0107 Influence of Blast Furnace Operntinp Parameters on Top 
Cas Temperature Distribution. l „  Munivc and It. Bush. 
Symposium on Blast-Furnace Aerodynamics, University of 
New South Wales, V/ollonponp, Australia. 1075,11-47 [Pre- 
print-English].

The recent installation of top-pas temp, probes in blast furnaces at 
Australian Iron and Steel Ply. Ltd., Port Kembta, has provided the 
means for studying radial pas flow distribution in blast furnace shafts. 
The top-pas temp, probes arc described, their development outlined 
and results presented of initial studies aimed at obtaining a suitable 
relationship between temp, profiles and furnace parameters. The 
effects of various combinations of burden materials have been out
lined by the results reported. The use of probes has also helped to 
clarify the effect of casting cycles on furnace operation leading to 
increased cmpliasis on the reduction of the interval between gun-up 
and drill-out. Areas for future studies are also broadly outlincd.-AA

42 037B A Mathematical Model of a Blast Furnace Talcing into 
Account Non-Uni'orm Distribution of Burdens and Cas.
Chon Mynng and Musuru Tate. Tetsu-to-Haganc (J.Iron 

.Steel Insb.isn.l.Mry 1375,61, (71,943-056 [in Japanese;.
Cf. preced.ng abstract. A math, model of a blast furnace taking ir.lo 
account .non-uniform radial distribution of burdens and pas is present
ed. Calculations are carried out on the basis of this model making the 
mean coke temp.at the tuyere level co.ual to a predetermined value 
under a given ore and coke distribution. The results indicate that an 
Increase in CO-utiiization and a saving in coke consumption can be 
achieved under a uniform distribution of burdens, 9 ref.—BA i 4 * * * * * io

4 f  r, I /  -  V
420114 Investigation of Gas-Dynamics of the Blast Furnace Process. O b  l ’ I v *<. v*s

B.G. Plastinin. Symposium on Blast-furnace Aerodynamics,
University of New South Wales, Wollongong, Australia. 1975,
94-98 [Prcprint-English).

Results arc presented cf the investigation of gas dynamics of the 
blast furnace process obtained on laboratory models and operating 
furnaces. Gas residence limes were measured using a He tracer^ 
technique developed lor the purpose. Residence times w'cfc deter
mined in furnaces of 1007 nP and 1719 nv1 and results used in the 
calculation of the burden parameters and to estimate the distribution 
of the gas flow along the furnace radius. The effect of tuyere injection 
of coal dost on gas distribution was also investigated and the advan
tage of continuous injection compared with intermittent injection ii 
noted. The unevenness of gas distribution across the furnace area is 
found to correlate well with differences in the size analysis of the Fe- 
bearing component of the burden. The mixing of the gas streams 
between (he neighbouring raceways was studied. It is shown that in 
the central region of the furnaces gases from every tuyere are mix
ing together,while in (he peripheral regions mixing is more localized 
and includes only the sections consisting of five adjacent tuyeres. A 
solution is proposed to the problem of a theoretical, evaluation of Ihc 
critical gas velocity. A simple relationship between the Reynolds and 
the Archimedes number» was obtained from which, after subslilulion 
of the burden size dala arid ibr gas parameter», il is possible to evalu
ate the critical gas velocity. Conclusions Include information relating-
io the optimization of the gas dislrilndion and views on reducing gas 
Injection at elevated furnace levels. 13 ref. -AA



42 0117 Role of (he Distributor in Achieving Optimum Aerodynamic» 
in a Blast rc.i n.tco. M .1. (IriMv»*:;. Symposium on Blast- 
Kuntacc Ac-rrictyuamifS, University of New South Wales, 
Wollongrmi*., Australia. 107ri, 113-121 ¡I\ r.prmt-Englishj.

The overall systems abroach to blast furnace aerodynamics is ex
plored including the time and spatial intcrrelatior.ship.s that exist 
between the furnace lines, tuyeres, burden characteristics,distributor 
capabilities and furnace operating practice. Attrition is called to the 
time-dependent, iiirec-di:arnsioa.\l aspects of blast furnace aero
dynamics and to the existence of several /ones within a furnace 
where the flow characteristics arc different. Changes it» furnace 
operatin': practice to lake further advantage of fully bcncficiatcd bur
dens, including formed coke, arc discussed from a practical view
point. Lessons learned in a variety of shaft furnace:! i .'.'d fur other 
purposes arc d-.sruosid ii.vji. r as they have a bearing on aerodyna
mics in an l*'e blast furnace. Questions arc raised about the pcnci’’ ~ 
lion of hot blast in large furnaces. Operating practices and propo. .» 
solutions arc evaluated where tuyeres over Fc and slag notches arc 
restricted or plugged. Opportunities are presented for using on-line 
hierarchical computer systems with adaptive tuning algorithms to 
provide nonlinear control of changing process conditions in real time. 
This will make it possible for the blast furnace operator to optimize 
a variety of interrelated parameters, each with different response 
times. Potential increases in productivity,fuel savings and improved 
quality control arc believed to be within reach.- AA
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Developments in Iron-Making Practice. ([UN-IDO] Third Interreg. Symposium Iron 
\Steel Ind. Brazil, Preprint, Oct.1973, UDMG. 146/4]. 6pp.) RIDGION J.M. Irnp- 
roved 'pr -'uc: control in modern iron-making practice was considered under the gen
eral hea 'f'- stselmsking requirements; burden preparation; aspects of high top pre
ssure operation; and blast furnace control. The essential roleof S in determining the 
grade, and value o f the blast furnace iron for LD steel making was emphasized. Fea
tures o f modern charging practice were described, and problems arising from increas
ed to, on ures were discussed, w ith ref. to  a blast furnace producing over 10,000 
tonr as o f iron/day. Aspects o f burden preparation, and the advantages of using high 
basicity sinter pellets were indicated. ,

/

E ffe c tiv e n e s s  o f  Using Downward-Directed Tuyeres in  
B la s t  Furnaces. I .  V. K o te l'n ik o v , V . V . D idenko,  I .  
Ya. Ustimenko, S . L . Yaroshevskii, and O .K. A n u friev  
(S t a i * , Dec. 1 97 5 , (1 2 ) , 1 0 7 5 -1 0 7 7 , (In  K u s . ; ; BISI 
14204)
The e f f e c t  o f  tu y e re s , a lig n e d  downwards a t  an 
angle o f  9 ° -1 5  to  the h o r iz o n ta l was assesse d  in  a  
b la s t  furnace o f  1033 □* volume producing ferro-m an
ganese and pig  ir o n . S evera l y e a r s ’ operatin g exper
ien ce w ith  th ese downward- d ir e c te d  tu yeres in d ica te d  
a marked improvement in th e draining a b i l i t y  o f  the  
h earth . The number o f  tu yeres and a n c illa r y  w a ter-  
cooled  equipment burnt o u t over a given p eriod  was 
reduced 2 -3  fo ld .

On the Experimental Study o f  Tuyere Model Abl t ion  
and I t s  Heat T ransfer A n alysis S . Matsunaga.H. Yama 
oka, M. Kawasaki and K. Harada. (Trans. Iron S te e l  
I n s t . J p n ., 1976, Jdi, (6) , 3.32-337)
Experimental stu d ies on the a b la tio n  fa ilu r e  o f  a. 
b la s t  furnace tuyere were made by using the model 
tuyeres made o f  Cu, phosphor bronze and brass having 
a w all th ick ness o f  15 rum. The v e lo c ity  o f  the c o o l
ing water was kept a t  3 to  4 m /s on the inner surface  
o f  the model tu yere, and molten Fe was poured onto 
the side w all o f  the model tu yere. On the b a sis  
o f  the experim ental ab la tio n  data o f  model tu yeres, 
the heat tra n sfe r  sim ulation model o f  ab la tio n  was 
e sta b lish e d , in which the h eat tra n sfe r  c o e ff ic ie n ts  
were determ ined. In the heat tr a n sfe r  sim ulation  
nod al, the v e lo c ity  o f  coo lin g  water should be over 
13 m/s i f  the burn-out data published by McAdams is  
taken in to  con sid eration . An in v e stig a tio n  v/as a lso  
made on the e f fe c t s  o f  the th ick ness o f tuyere w all 
and i t s  thermal con d u ctivity  on .^t.ue ab lation  speed 
o f  the tu yere. ' -  )
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Certain Problems in  the Mechanism in the Blast Furnace 
Tuyere Zone. N .I .  Krnswivtsev and L.D. Sharkevich.
( S t a l ' June, 197 5 , ( 6 ) ,  4 9 0 -4 9 4 , (In  R us.) ; S te e l  
in the USSR, June, 1 97 5 , 294 -2 9 7)
An in crease  in  n a tu ra l-g a s  consumption from 0 .0 3 9  
to 0 .0 5 4  ra3 /m5 o f  furnace b a ls t  has led  to a d ecr
ease in  the len gth  o f  the coke raceway zone, L r, 
from 1 .2 2  to  1 .0 1  m. The len gth  o f  the raceway zone 
i s  determ ined from the p o in t a t  which the probe 
e n te rs  the bottom o f  the b la s t  furnace to  th a t a t  
which i t  con ta cts  the cnsolidiSated m a te ria l. In  
a second fu rnace, ¿¡n in crease  in  n a tu ra l-g a s  con
sumption from 0 .0 4 6  to  0 .0 7 0  ra3 /m 3 o f  b la s t  was 
con fined w ith  0  enrichment o f  th e b l a s t  to  26.5%  
and th e len gth  o f  the raceway zone a id  n ot d ecrease . 
In crea sin g  the 0  con cen tration  from 2 3 .3 -2 6 .5 %  
was aceompained by a n o tice a b le  in crease  in  L r.

~ - I

42 0205 Distribution of BUuit to the Clast Furnace Tuyere». A .T.
Korzh,S.M.Solomatin and A.D.Sezrodny. Izvcst. V.U.Z.
Chernaya Met., 1974, (6), 173-177 (in Russian].  ̂*

The results arc given of experimental measurements of btast distri
bution to the tuyeres or a model and an operating blast furnace. Re- 
- ommendations arc presented c attaining a more uniform bla3t 
idslribution. 7 ref.- M .L .T .

42 0?C8 Operation of a Blast-Furnace with Inclined Tuyeres. I.L , c  c i l .  ^ ^  I '
Kolcsnifc et at. Mctallun;, May 1974, (5), 8-9 [in Russian}. p  ̂ _ y

The use of inclined tuyeres on a biast-furnace 1386 m3 in volume, r  ^  . i f  ^
Is described. The standard tuyeres were replaced by inclined (4-5*) 
ones because of imperfect operation of the axial zone of the furnace, 
clogging of the hearth, 2nd mass burn-out of the tuyeres when using 
charge contg.a high proportion (up to 26*4) of the fraction <5 mm.
Inclined tuyeres reduced burn-out by a factor of 5-7,and also  ̂
ftabiilzed the operation of the furnace.—L. G.

S p ecia l Tuyeres fo r  th e I n jectio n  o f  Large Q u an tities  o f  
F u O i l  in to  the B la st Furnace. (V .D .E h .In te rn at. Iron  
S te e l" C on g ., ~ D ü sse ld o r f1 9 7 4 , 19 7 4 , (V ol. 1 ) , 2 .1 .2 .3  1 -16)  
BOHGNAT, D. DELI.A CASA,H. SCEiSIDER M. and STAIQ.C. To 
stu dy th e  lim it a t io n  o f  fu e l o i l  in je c t io n  through 
combustion d i f f i c u l t i e s ,  a high power combustion chamber 
was con stru cted  capable o f  a b la s t  rate  o f  1 0  OOO m 3 /h  
a t 1100 oC, w ith pressu res up to  2 .5  bar and o i l  
in je c t io n  o f  2000 l . / h  max. Three types o f  tuyere were 
compared: ( i )  a conventional ^hree hole tuyere g ivin g  
peak performance at 65 g o il /m  a ir  . ,  ( i i )  a subsonic  
con vergin g-d ivergin g tu yere, with a corresponding value  
lOOg o i l ,  and ( i i i )  a supersonic shock wave tu yere, in  
which o i l  in je c t io n  can be increased to  a corresponding  
valu e o f  160g.

. ( U  • z
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The operationcil sequcnc ~ ancl ^  production
out a blast furnace after Y described.
of about 8 f l U o n  ~  ,etal are ^  analyscd. 
The data obtamea iron

_ . , V ma s t  Furnace o f_ the \t2. .

42 0020 Blast Furnace Operation With 25 to GOV Oxypcn Blast lo 
/  W^kc Top Gas Composite Suited tor Ammonia Synthesis.

Taka^hi Okamoto. Yoshinosuke Tada and Taku Supiura.
Trans"lron^!coHnst Japan, 1974,14, (21.122-131 in English)- 

The top easel a Bias! furnace.which was operated with a s5 4 0 ,
45V. N blast,had been directly used for ammonia synthesis. Tne 
operation of test furnaces and an industrial furnace was very success- 

• tul even with such a high O blast. Based on the results on the test 
furnaces, the cleaned top gas or heavy oil, together with the blast, 
were blown through the tuyeres to lower the combustion temp, at the 
tuyeres and to increase the volume of the ascending bosh gas. The 
industrial ooeration had been successfully contuiucd for over three 
years at max. 59*4 O in the blast and produced -90 000 tons of foundry 
pig iron and 134 X 10° Nm3 of effective gas (CO + H2) equivalent to 
~60000 tons of ammonia. 19 rel.-AA

¿ 6 9 - 1 ^ -  a *
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42 0243 Blast-Furnace Technology During 'he Energy Crisis.
, Bcnodilo Ribciro da Costa. fILAFAj Mem/Tcc.XV Congr.

l.atinoarn., Bogota. Colon-.b., Oct.Tu74.T374.119-135 feet. A..7M3-72 T04"lVpnTi^nIshp-----------  -------
Methods of improving blast-furnace efficiency are discussed. Condi
tions in various Countries arc* dcscrilwd. O enrichment, pre 
of air, and rcc\i{>c»'.dior. arc considered. 14 rcf.--H.S.

-heating

■B last-F urn ace Operation on a Cold B la st  Enriched w ith  
30% Oxygen. N.M. Eabzrykin, N'.M. Kryukov, L . Yu. 
L evin , V .S . Novikov, and Yu. V. Yakovlev.
S ep t. 1975 ( 9 ) ,  734-
USSR, S e p t. 1 97 5 ,)

CM  .

(S ta l*
790 (In R u s .) ; S te e l in  the

Experiences in  running a b la s t  furnace o f  1370 ras 
volume during a period  when the h o t -b la s t  ■ . s to w .»  
were bein g  recon stru cted  are d escribed . A reduction  

blase, teinp. froru 1050 to  SO^C, and an in crease  
in  b la s t  O con centration to  30% secured a good hearth  
h e a t, bu t furnace p ro d u c tiv ity  was reduced by 18.4%  
and t o t a l  fu e l consumption increased by 33 .4% . Such 
op eratin g  schedules are j u s t i f i e d  only in  e xce p tio n 
a l  circum stances, such as during h o t -b la s t -s t o v e  
reco n stru ction .



Low Cost Oxygen Plant fo r  B la st Furnace. Y .  (  C >( ? ( G ?  V i )
S asaki. (Energy-Use and Conservation in  the  
M etals Industry, Proc. Symp . !Q4th Annual Meeting 
AIMS, 1375, 219-236) An O p la n t fo r  b la s t  
enrichment only was in s t a lle d  to  meet increased  
demand. Excess 0 o f  99.6%  p u rity  fo r  use LD 
furnaces had been used fo r  b la s t  enrichment. I t  
was decided to  produce 90% p u rity  0 in  the new 
p lan t sin ce  th is  0 i s  fo r  b la s t  enrichment o n ly .
In a d d itio n , the 0 in le t  was changed from a fte r  
the b la s t  blower to  b e fo re . T h is perm its use o f  
0 a t  atmospheric pressure and the turbo  
compressor o f  the 0  p la n t can be om itted . The 
enriched b la s t  can a s s i s t  in  compensating fo r  
poor coke q u a lity  and help  reduce the coke r a t io .
The new p la n t produces 47 OOO NmVh a t 90% pu rity  
The c o st  o f  the 0 i s  about 50 to  60% lower than 
conventional high p u r ity , due p a r t ly  to  low 
p la n t c o s t . Flow diagrams and data on operation  
o f  th e new p lan t are included.

Measures to  In crease the P rod u ctiv ity  o f  B la st  
Furnace P rocesses and P lan ts and to  Reduce Coke 
Consumption in  the B la st Furnace. (V .D .E .h .In te rn a t  
Iron  S te e l Cor.a., D ü sse ld o rf,1 9 7 4 , 1974. ( V o l . l ) ,  
2 .1 .1  1 -16) :t=dtAy.UHA.,N. ISHIXAWA, 1 . and TATE0KA,M. 
B la s t  fu rn a ce"p rod u ctiv ity  i s  determined by the . 
combustion ra te  o f  the fu e l , and the qu an tity  o f  ■ 
fu e l  charged. Measures which e f fe c t iv e ly  in crease  
b la s t  furnace p ro d u c tiv ity  include O enrichment,. r . - 
high top p ressu re, high b la s t  temp, up to  1350C , 
o i l  in je c t io n , and an in c r e a s e -in  furnace s iz e . The 
p ro p ertie s  o f  the s in te r  and coke can a f fe c t  the  
improvements a tta in a b le , and fu r th e r _research i s  
required in to  the b la s t  furnace re a c tio n s , and t) 
d is tr ib u tio n  o f  the so fte n in g  and cohesive zones. 42

/ f r\ ir .c c r j -1 °  ~

42 0036 Trial Heals In Blast Furnace with a Volume of 2000 m3 
with Blast Enriched to 3S%Oxycco. Z. I. Nekrasov el a l.  
StjiT, Feb. 1073, (2), 97-10 *. [in Russian].

Results obtained! with trial blast furnace heals with O-enricbcd blast- 
to 35*4 O and the injection of natural gas are described. On the blast 
furnace in question (with a volume of 2000 m3) an increase in the O 
content of the blast from 20.7 to 31. 7% in conjunction with a rise in 
the amount of natural pas injected from 8. 6 to II. 3\  increased the 
furnace productivity by 15. 3*4 and lowered the coke consumption from 
484 to 445 kp/tonne of nip iron, with a coke replacement factor by 
natural pr.s of 0.91 kp/rn3. The thermal and reduction processes are 
not impaired by the increased O content,and no deleterious effects on 
the operating purameters of the furnace were observed. —L. D. H.

!<4a . 5 3 ¿V 4
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Use of combined blast in Magnitogorsk Combine blast furnaces

N. N. BABARYKIN. N. M. KRYUKOV. V. S. NOVIKOV. F. A. YUSHIN, and S. K. SIBAGATULLIN

A  t M a g n itog orsk  C o m b in e  investigations have beer, carried o u t  o f  th e  opera tion  o f  a blast fu rn a ce  2 0 1 4  in *  in v o lu m e ( w ith  h orizo n ta l  
p ro b in g  at tw o  l e v e l s  and vertical p ro b in g ) w ith o x y g e n  en rich m en t o f  rite blast to  2 4 .9 %  a m ! natural gas t'l'-G) in jectio n . T h e  change in 
indices w ith  d iffer en t relations b e tw e e n  O r  e n d N G  co n su m p tio n s  is analysed. W ith 2 5 %  O g  in th e  blast a n d  c n  N G  c o n s u m p tio n  o f  
a b o u t  ¡ 0 0 - 1 0 5  m * ft  pig iron, th e  p ro d u c tiv ity  ro se  b y  1 .8 - 2 . 2 %  a n d  th e  c o k e  c o n su m p tio n  fe l l  b y  2 .4 %  f o r  each  p e r c e n t  o f  o x y g e n  in  
th e  blast o v e r  2 1 % . A  n om og ra m  has b e e n  co n stru cted  fr o m  w h ich  it is p o ss ib le  t o  calculate th e  lim iting p erm issib le  ( varyin g o v e r  a fa ir ly  
w id e ran ge) c o n su m p tio n s  o f  N G  w ith  a blast o x y g e n  c o n te n t  o f  2 1 - 4 0 % .  T o  obtain  th e  g r ea test  c o k e  saving th e  N G  c o n su m p tio n  u se d  
sh ou ld  b e  a t th e  u p p er  lim it, w h ile  f o r  th e  grea test p r o d u c tiv ity  increase it sh ou ld  b e  at th e  lo w e r  lim it.

Stal’, 1976, (3),204-20&
C l 11» 'J LG^r -/ i  p? [ [£ -

i  42 0329 Burns Harbor [US] High-Top-Prcssurc [Blast-Furnace]
/  Operation: Its Problems and Rewards. Ralph A Grecnawald

and Edward L. Auslander. Proc.33rd Ironmaking Conf., 
Atlantic City. April ¡374,1974, 167-173 (.Met. A.. 7603-72
ï>j4C'7"[in Englisĥ

Some of the operating practices and equipment modifications made 
during the successful operation of two blast furnaces with high top 
pressures o f~ l atm are described. Technological considerations arc 
discussed and show that it is possible to use high wind rates whilst 
controlling gas velocity through the stack to maintain a steady, 
smooth furnace operation.—R. E.

42 0105 Bell-Less Top for High Top Pressure Furnaces. G/Heyncrt 
and E. Lcgille. [Conf. on) Developments in Ironmaking 
Practice, London, Nov. 1972,1972, lff0-130~lMct. /^77502- 
^2 0034) [in Er^iishJjRcccived 1974).

A design fitted to a 9. 5-m dia. furnace is described, with a system of 
charging hoppcrs,storage bins,and distributing chute and spreaders, 
which dispenses with thraal armour and degrades the charged pellets 
much less,while having smaller and lighter components requiring 
smaller lifting gear for replacement. The technological aspects arc 
described,and the metallurgical points are detailed, together with . 
possible modifications.'-*BA , t 42
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42 0102 Benefits of High Top I’ rcnsure. R.Else and R.Thomas. 
r  (Conf.onl Developments in Ironmaking'Praclice, London,

Nov. 1972, 1972,81-87 (Met. A .,7502-72 0031) [m English) 
[Received 1971].

An historical review of the development and application of high top 
pressure in given, together with a brief review of the theoretical 
benefits expected. The cfiect on production rate in particular Is con
sidered In detail and the benefits arc discussed in general terms 
considering results achieved In practice. 11 ref.-BA

iG ' f .  I S *



.4 2  0103 High Top Pressure Equipment. C.C. Carter and M.

/ M. Adam son. [C«:if.oii] Bcvelopmentsjn Irnnmafelng 
Practice, l.on d^ > ’ovT l,J72;i!)72. 8W 7 (Nlet.A..
7502-22 0031) jin Kni-liT.li] | deceived 137-i]

The developments in blasl-furnace top design are riven. Two distinct 
functions ot a top are the distribution of charge material into the 
furnace and the maintenance ot an effective seal against furnace top 
pressure. The concept of the bell-leas top is discussed, whereby the 
large bell lr, dispensed with and material is distributed on the s toe fe
line by a rotating chute, and scaling is cliecled solely by snail valve 
seals. Improvements to the system arc also outlined.-UA

М - П

42 0104 High Top Pressure Operation at Nippon Kokan KK.

/ M . H ig u ch i, M. lizuka,and T .S h lb u y a . [Co ni, on) D ev elo p 
ments In Ironmakinn Practice, London, NovTlir f 2 ,  1072, ~ 
98-109 fM^A.,7502-72'00ysrr^Ki^lTsiri'itceVived 1974J. 

At Nippon Kokan, the world’ s largest blast furnace,having a volume 
of 4107 m3 and a hearth dia. of 13. 8 rn was completed and operating 
In Apr. 1971. The features of the high top pressure facilities, effects 
Of high top pressure operations, and Important points of operations 
are presented.—DA '

6 6 9 - 1 * 2 . - 7
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42 0018 High Top Pressure Operation of Blast Furnaces at Nippon 
Kokan KK. M. lliguchi, M. Iiau’-.a, and T. Shibuya. J.lron 
Steel Ins!., Sept. 1573,211, (9). COa-Gl-i [in English],

In planninglhe construction of !hc world's larges! blast furnace, theo
retical calculations were conducted or. the basis ol an idea that the 
primary condition for stable blast-furnace operation was the mainte
nance of an appropriate furnace permeubiii'.y. Simultaneously, the 
furnace top of Fufeuyarna no. < blast furnace was designed to bear the 
max.pressure of 3. Okg/cm2 and to be in normal servlee under a 
pressure of 2.0- 2. a feg/ern2, as derived from analyses of operating 
data of the other operating furnaces and calculation of the top pressure 
required for a large-capacity blast furnace. In constructing this fur- 
nacc, NKK-type movable armour and many other new ideas were incor
porated into the basic conception oi Nr.K-type four-bell, high top 
pressure facililies completed la Fukuyama no. 3 blast furnace. This 
report presents features of Nippon Kofean's high top pressure facilities, 
effects of high top pressure operations, and important points In opera
tion as well as in facilities for such operations.-BA

i c  9.  ) &л 7  Qь

E. Lingner.'
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iron produced in two r.onths !  pig
ed with the tota l amount o f  heat u T  , CTrre la t-  
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42 0255 Intensification the B’.ist YVrnaec Smeltin'; Process
/  uaiit Norm-.I Id. t by Cltarfpn" Durden .'.hderiai:, in

y  Separate Sue inactions. V. G. ryzhov, F. K. Admaletn, and 
?.h. - I*rjitr-ov. l iv o s f .y .  t;.:-:.C,- . emays. M e;.. 1973, (10),
28-32'i,i:i Russian], "

The influence of charging burden materials in separate size fractions 
(coke +G0 mr.i, sinter +50 mm; coke CO-‘to mm, 50-30 mm and above 
<0 mm; sinter 15-50 mm) on the intensity of operation of a blast fur
nace 2000 m3 in volume is investigated. Wiier. usmt; coke screened 
into C0-40 mr.i and 59-30 mm amt sinter 50-;5 i.-.m  fractions, the 
intensity of smelting increased by 2.5 and 5.4 V, rest)., and ’.tie coke 
consumption decreased by 4.7 and ■l.Ck, resp. m comparison with 
the operation on coke screened at +40 mm. Operation of the furnace 
with coarse coke and sinter was less economical than with a narrow
er sized burden— M.G.

Concepts for an Improved Blast Furnace 
System— Use up to 50% Less Coke to 

/M ake Better Hot Pvletal and Gas
H. B. CLAFLIN, Manager— Special Projects, Steel Manufacturing 
Div.. Kaiser Steel Corp.. Fontana. Calif.
IT  appears that less ccke for ironmaking will soon be an at
tainable goal. A patented blast furnace system advanta
geously applied to gain these ends is described in this 
paper. The basic process knowledge for the project was la
boriously acquired over the years by a worldwide host of 
competent operators and researchers. The 2 0 ne-controlled 
modified blast furnace described will be closely regulated 
by adjusting in a unique manner the volume, composition, 
temperature and pressure of the up-moving gas stream.

42 0257 The Use of Measured Quantities of Blast and Blast Furnace 
/  Cas Yield in Calculation» of Direct Reduction Indices.

M. A. Stefanovich and A. I. Vaganov. Izvcst, V. U. Z.Chernaya 
Met.. 1973, (12), 35-33 [in Russian], '(x)

Calculating the decree of direct reduction on the basis of blast volume 
and the yield of blast furnace gas instead of,or additionally to,the 
usual method based on the gas composition and coke rate, is advoca
ted. It Is suggested that the proposed method is particularly suitable 
lor calculatin',; current values of the- direct reduction. The accuracy 
of the method tan be improved by p'.acln;: the measurin',', points for 
the blast and gas closer to the blast furnace.—M. G. 42

42 0071 Pressure Losses In Coke/Stnlcr Layers and Mixtures.
/  llans-Joachlm Schultz and Otto Abel. Arch.F.isinhmicn-

wc.scn, July 1974,45, (7), 415-413 [ in German])-  
Prc5surc'Tb?,Scs in a blast furnace arc measured lor six forincd-coke 
shapes, a lump-coke and normal ore-sinter, charged cither In layers, 
or as Ideal mixtures. The specific pressure loss, at a blast flow rale 
of 1 m /s.,was greater,by 1007, or more, for mixtures Ilian for 
layered charges. With layers the shape ol the coke made little dif
ference to the pressure loss, but with mlxlures (lie results were not 
easily reproducible. The effect of Improved aerodynamic shapes was 
masked by the packing of sinter In (he voids bet ween coke lumps of 
different sizes. The optimum coke-lump size could not be determined, 
but must depend on the particulate size bpread of the sinter, 16 ref.

i G %
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Calculations on the thermal Balance of the Blast 
Furnace. N.Pilly. (Metalurgia, Apr. 197 5 , 2 7 , (4) , 
186-190) (In F.om.) The
thermal balance of a blast furnace was calculated 
for a period of one month. The results are 
tabulated and presented in a pictorial form indic- 
jating the proportions of heat input and output in 
(tjch case.

The use o f  measured quantities o f  blast and blast furnace gas yie ld  in  calculations o f  
direct reduction indices. (Izvest. V. U. Z. Chernaya M e t, 1973, (12),3S-38)
[in  Rus.] STEFANOVICH. M. A ., VAG ANO V, A . I.. Calculating the degree o f 
direct reduction on the blast volums and the yield of blast furnace gas instead o f, 
o r additionally to, the usual method based on the gas composition and coke rate, is 
advocated. I t  is suggested that the proposed method is particularly suitable fo r calcula 
ting current values o f the direct reduction The accuracy of the method can be 
improved by placing the measuring points fo r the blast and gas closer to  the blast 
furnace.

S p ecia l Tuyeres fo r  th e In je c tio n  o f  Large Q u an tities  o f  
Fuel O il in to  the B la st Furnace.(V .D .E h .I nte r n e t .Ir o n  
S te e l Cong. ,  D u sseldorf,1ST 4, 1974 , ( V c l . l ) , 2 . 1 . 2 . 3  1 -1 6 )  
BORG MAT, D. DELLA CASA, II. SCHNEIDER M. and STAIB.C. To 
study th e lim ita t io n  o f  fu e l o i l  in je c tio n  through 
combustion d i f f i c u l t i e s ,  a high power combustion chamber 
was con stru cted capable o f  a b la s t  rate  o f  10 000  ra 3 /h  
at 1100 oC, w ith p ressu res up to  2 .5  bar and o i l  
in je c t io n  o f  2000 l . / h  max. Three types o f  tuyere were 
compared: ( i )  a conventional |hree h ole  tuyere g iv in g  . 
peak performance at 65 g o il /m  a ir  . ,  ( i i )  a subsonic  
con vergin g-d ivergin g tu y ere , with a corresponding value  
lOOg o i l ,  and ( i i i )  a supersonic shock wave tu yere , in  
which o i l  in je c t io n  can be increased to  a corresponding  
value o f  160g. ,  .

A  Road to  Highly E ff ic ie n t  Hot B la stin g : (E ffe c t  o f
Improved E ffic ie n c y  in Hot B la st  Production on 
B la s t  Furnace Oper a t io n s ) . (V .D .E .h . In te rn e t.Iro n  
S te e l Cong. , D ü sse ld o rf,1 9 74 , 1974, (V o l .l )  2 .1 . 2 .
1 1 -1 5 )  K03AVASHI.S. Experiences with a b la s t  
furnaceooperatin g a t  a b la s t  in le t  temp, in  excess  
o f  1300 C are describ ed , and p a rtic u la r s  are given o f  
s u ita b le  hot s to v e s , and b la s t  equipment. Operat
io n a l e f f ic ie n c y  or the hot s to v e s , i s  improved by 

staggered p a r a lle l  op eration , w ith computer 
c o n tro l o f  heat sto ra g e , and sw itching by fix e d  ap er 
• t y r e  ' b u t t e r - f ly  v a lv e s . The use o f  such a high  

te m p .b la st improves the com b u stib ility  o f  in je c te d  
heavy o i l .  D ehum idification o f  the b la s t  was 
stu d ie d , and a decreased in humidity o f  10 g /n w it  
S .T .P . corresponds to  an increase in hot b la s t  temp, 
o f  about 70 degC. ■, *



Use o f  th e N o .l  B last-F u rn ace  Cast House a t . IA 2 . 2 3 2 / ' - : > < 0
Nj ppon-Ko.fan, Fukuyama. (Centre Document, 
Sidérurgique C ir c u l . Iriforin.Techn., 1 9 7 4 ,3 1 , (10) , 
2 09 9 -2 1 0 7 ) (in  Fr) ANNICillNI, A. and THIRION, C . 
The b la s t  furnace has a u se fu l .volume o f  1920 ra-*,
27 tu y e r e s , and a production o f  5500 t o n s /day. The 
layou t and dimensions o f  the c a s t—house runners are  
o u t lin e d , and d e t a i ls  o f ,  in te r  a l i a ,  the b la s t 
fu rnace tapping techniques a re  g iv e n .

42 6030 Calculations on the Thermal Balance ol the Blast Furnace.
/  N Piltv. MctalurP.ia,Apr. 1975,27,(4), 186-190 [tn Romanian). 

<The thermal balance ot a blast [urnacc was calculated lor a period ol 
one month The results are tabulated and presented .n a pictorial 
lerm indicatin; the proportions of heat input and output in each case.
13 re f.-C .T .

\(o2. , ,î_

Optimum le v e l fo r  in s t a l l in g  p erip heral thermocouples in  
a b la s t  fu rn ace . (In vest VUZ, Chernaya M e t., 1 9 7 3 , (1 1 ) ,

t ■: o O v I! g *> O

3 7 -3 9  (in  R u s .) ;  S te e l in  
K. A

-M e USSR. , Nov 1973) SHUMILOV,
and TSILYK, V.D. N on-uniform ity in  the p e r i 

pheral gas flow  in  a b la s t  furnace can be a sse sse d  by the  
exten t o f  the temp, d e v ia tio n , a t  monitored p o s it io n s ,  
from the average perip h eral temp. Provided the h e ig h t , 
at which such temp, d e v ia tio n s  are a t  a max. be found, 
jo e r a tio n a l c o rre c tio n s  to  improve gas flow  d is tr ib u t io n

should be made as soon as p o s s ib le . Equations are  
derived to  determine the height a t  which thermocouple  
should be in s t a lle d . The r e s u lt s  in d ic a te  th a t th e  
optimum p o s itio n s  can vary , but th e range o f  p o s s ib le  
lo c a tio n s  has been determ ined, and th e optimum le v e l  
i s  approx. 2 .0  m below the stock l in e  le v e l .

"42 0482 Investigation of the Inier-Kclationship between Temperature 
y  in the Blast-Furnace Stack and Process Parameters. B. P. 

jp'.y.ix. A, I. Parfenov, X. M. Vanish cuso, tmd l. b..
'  Kolesn.-k. StaF, D tc . 1075, (12), 1073-1075» jin Russian],
The le.xp.hive been taken simultaneously at five levels in a blast
furnace ar.d the variations contrasted with the composition of
the gases and the pig iron. The temp, at all stack lew  Is change 
almost S’.maUar.eously and arc determined by the amo. *nt and heat 
content ci the ascending gases. An inverse relationship exists between 
hearth heal and stack temp, which can be explained by fir condary- 
axidacioa processes of the pig-iron elements in the vicin ‘ty of the 
tuyeres. In controlling the thermal regime of btast-furna cc Operation 
It is conv enient to use monitoring and stabilization of seco ndary 
oxidation of p¡Z“ -fon  elements at the tuyeres,—J.W.

i ! ¿ A. , r.' i  £ •23
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A Model f or the Thermal Processe s  in  a B la st  
Furnace Based on M aterial and Thermal Balances. 
K .R in gelb an d .(T h esis ,T ec h n .U n iv .C la u sth a l,1 9 7 3 , 
12G pp) (in  Ger) An a n a ly s is  o f  p rocesses  
occurring in a b la s t  furnace i s  developed, 
lead in g  to  the form ulation o f  a model and i t s  
experim ental r e a liz a tio n  and te s t in g  in  se rv ice  
The r e s u lt s  are described and suggestion s fo r  
fu rth er development made.

L ¡v -VJ C

Experiences in  the Use o f  B la st Furnace 
Charging Equipment with a R otating B e ll .
K .2 .K o to v , N .M .Zatulovsky, Yu.F.Zhdan, A .P . 
Katsyubenko, and V .I.P rizem nov. (S t a l ,'M ay 1975,
( 5 ) ,  4 0 2 -4 0 3 , (in P.us.) S te e l in the USSR,May 
1 9 7 5 ) . A method o f  increasing the l i f e  o f  the  
charging gear o f  a b la s t  furnace by indexing the  
b e l l  through a predetermined angle every s ix th  
charging^ardfacing the contact su rfaces along a 
stepped l in e , and coolin g  the hopper body with  
steam i s  described . The average serv ice  l i f e  
was 2 .2 5  tim es longer than that o f  conventional 
charging g ea r , but c e rta in  featu res need fu rth er  
development.

Controlling the Level and Profile of the 
Charge in a B la st Furnace. V.A.£molyak,B.V. 
Shcherbitsky,N.T.Evseeva, and V.I.Vasilenko. 
(Metallurg, Feb.1975, (2 ) , 11-12) (in Rus.)

An account i s  given o f the r e s u lts  o f  te s t in g  
and adoption o f  an automated system fo r  control.1— 

' ing the p r o f i le  and le v e l  o f  the charge in  a 
b la s t  furnace o f 1719 volume by means o f  a 
ra d io iso to p e  le v e l gauge and a p r o f ilo r .e te r

I A A •?- i\

- '- I

Improved B la st  Furnace Op era tio n . P .L . W oolf. (E ff
ic ie n t  Use o f  Fuels in  the M e ta llu rg ica l In d u s tr ie s , 
1975, 2 6 3 -2 9 6 (Symposium, Chicago Dec. 1974)
Several t e s t s  conducted in  the Bureau o f  Mines 
experim ental b la s t  furances are d iscu ssed  b r i e f l y .  
They are r e la te d  to  the remarkable improvements 
in  b la s t  furnace performance which the in d u stry  has 
achieved over the p a st 20 y ea rs . The t e s t s  s e le c t 
ed from the many which had been conducted were those  
which r e su lte d  in  coke economy, and which i t  i s  
b e lie v e d  were s ig n if ic a n t  con trib u tion s to the 
b la s t  furnace in d u stry . They include burden bene
f ic a t io n , s u b s titu te  cok es, high top pressu re and 
1400°C  enriched w ith co ld  0 .  D e fin ite  fu e l  s <•- 
in g s were obtained using p rocesses ( i ) , ( i i )  , but 
th e major savings were incurred w ith ( i v ) . Product
i v i t y  increased over .205; and th is  was achieved  
with a reduction in coke consumption o f  betvrecn 
22 and 29o. Thu r e s u lts  obtained were confirmed by 
h eat-b a lan ce  data.

c  n-



R.E. WARNER

. \Cb-í-.l£

In recent years blast furnaces nave Oeen constructed Mil: increasingly 
large capacities and with greatly increased com plexity o f  ancillary and 
con trol equipment. An example o f  a medium size furnace is the No. 5  
Blast Furnace at the Hoskins-Kembla Works o f  Australian Iron and Steel 
Pty. Ltd. (AIS) which was commissioned in March 1972. This furnace 
lias an inner volume o f  2670n r and has many features which are not 
incorporated in the smaller operating Port Kent It la furnaces which have 
inner volumes o f  l i e  2 r n I J S O u d  and IdSJnr*.

To secure stability o f  operation from  medium and large blast finances, 
and thereby obtain output rates com m insm ate with finance size, high 
standards and attention to detail must he applied to raw materia! preparation, 
furnace operation and equipment maintenance. This paper concentrates 
on  the equipment and standards which have been adopted or are made 
with the requirements o f  the small furnaces

Physical and chemical specifications o f  both coke and ferrous burdens 
(sinter and lump ore) ore given, together with a general description o f  
the fac'dities required to genet ate the required raw materials. Since the  
physical quality o f  coke is especially stringent and difficult to  produce
with available coking technology, this factor is an important consideration • Sl-.AISI M.um.i Scmin-r 
involved in determining the optimum furnace size fo r  many locations.

Critical areas o f  medium-sized furnace operation have been found  
to  b e : costing, with taphole clay quality being particularly important, 
control o f  gas disinflation by charging sequence and moveable stockline 
armour, and avoiding the build-up o f  accretions in the dust catcher.
To avoid the disruptive effects o f  water ingress, significant improvements 
irt cooling systems have been necessary, including cor  Hug clem ent design, 
water purity and velocity and reliable leak detection systems. A IS has 
progressively adapted stove cooling o f  the bosh and shaft zones, initially 
with its own design, end subsequently with the Soviet evaporative system, 
installed first on No. 4  Blast Furnace in 1972. .

at Philippin
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p a rt a t  le a s t  carried  r ig h t  through to  the f in a l  
stage in the m etal. (P ric e : £ 1 4 .0 0 )

c e n ts , and Gas A n alyses Using a H orizon tal Probe 
and P eriph eral P ressure-T aping Equipment. F.W . H i l l -  
nh u tter e t  a l  (from G er.) ( In te rn a tio n a l Iron  and 
S t e e l  C ongress, D u sse ld o rf, 1 9 7 4 , Paper 2 . 1 .2 .2 . )  
Equipment i s  d escribed  and experimental r e s u lt s  
are presented which a llow  changes in  re a ctio n s  
and furnace working to  ’be m onitored, thus fa c ility - ' ' g 
c o n tr o l. • • - , - -

L .S . Mkrtchan, A .F . P.ebeko, Yu. V. Serov, and V .V . 
B e s fa n i l 'n y l . (S t a l * , Nov. 1 97 5 , ( 1 1 ) ,  9 8 1 -9 8 6 , . 
(In  R u s .) ; S t e e l  in  the USSR, Nov. 1 97 5 ,)

charges and b la s t  op eratin g  regimes and those  
o f  th e  r e s u lta n t  p ig  iron  and s la g  com positions  
are con sidered . The dynamics o f  the processes  
tak in g p a rt are o f  long d u ration . A change o f  
charge param eters takes 1 0 -1 4 , and th a t o f  b la s t  
param eters 7 -1 0  h , to  com plete. A con sid eration  o f  
th e dynamic c h a r a c te r is t ic s  en ables a  more e f f e c t iv e  
c o n tro l to  be implemented, and d e fin e s  the l im it s  
o f  the p e rm issib le  magnitude and duration o f  in p u t-  
param eter v a r ia tio n s .
Laboratory experim ents are d escrib ed  to  determ ine  
th e  rate  o f  g a s i f ic a t io n  o f  variou s cokes in a 
manner sim u latin g  the con d itio n s in  the sta ck  o f  
a b la s t  fu rnace. The coke used was impregnated  
w ith Kj CO-j , to  m odify the coke in  a manner s im ila r  
t o  th a tb ccu rin g  in p r a c t ic e . In con clu sive  r e s u lts  
were re p o rted , w ith the excep tion  th a t the im port
ance o f  the re te n tion  o f  high m echanical stren gth ’ i  
the coke was confirm ed.

-Inve s t ig a t io n  on -Gas-Flow in a B la s t  Furnace by 
Means o f  P ressure Measurements, Temperature Measure-

An In v e stig a tio n  o f  B last-F urn ace P rocess Dynamics, <rc \ ! k  * ■ P  £

The r e la tio n sh ip s  betweeen the param eters o f  the



Muiti -D imensic n a l Regression  A n alysis o f  B last-F urn ace  
Oper a t io n . ( S t a l ' , 1973 , (7 ) ,  660 -653) (from R us.)
MEDVED”. V, I . A .  er. a l .  From average monthly data on 
b la st-fu r n a c e  o p eration  a t  four Ukranian works an analy
s i s  was carried  out o f  the in flu en ce  o f th e  main produc
tio n  fa c to r s  on th e  s p e c if ic  p ro d u c tiv ity  (volum etric  
operating in te n s ity  in  terms o f  coke burnt i j  and coke 
rate  k in  b la s t  furnaces o f  th ree s iz e  groups ( 2 0 0 0 -  
1719, 1386 and 1033 m3)o f  incomplete second-degree polyno 
m ia ls . A fa c t o r ia l  a n a ly sis  was c a rried  ou t o f  the  
v a ria tio n  o f  i ,  k and P(P = ik ) fo r  four Ukrainian works 
in  1 9 6 6 -1 9 7 1 , i . e .  i t  was e sta b lish e d  which p rop ortion  
o f  the change in i ,  k and P over the f iv e -y e a r  period  
was due to  the change in  the corresponding production  
fa c t o r s . (P ric e : £5)

42 00J2 No. 3 Furnace: Llanvern. C. R. Crellin. Ironmaking
and St cel making, 1&75, 2, (1), 14-23; and Appendix 23-24 

/  Jm English],
The background lo the 5000 tons/day blast furnace is outlined, and 
basic furnace design parameters arc given. The target productivities 
arc2.2tons/m 3 (working volume)and 50tons/m2 (hearth arealpcr day. 
These factors determine the principal furnace dimensions of 2200 m3 
workirg volume and 11.2 m hearth c!ia. Detailed furnace dimensions 
arc listed and discussed. Further important features are described 
and illustrated together with reasons for their selection. These in
clude furnace linings,top gear,cast house.belt charging system,hot 
blast systems,gas cleaning plant, and control systems.—BA

Large Capacity Dlast Furnace for the Rheinhausen 
Steel Mill. F.Lenaer. (Tech.Mitt.Krupp.Werksber,_,
Feb. 1975, ~33_, (1) , 1 -6 )  (in  G er.) A  new h ig h -  
c a p a city  b la s t  furnace i s  d escribed  w ith  a 
hearth diam. o f  1 1 .5  in and a u se fu l volume o f  
2 ,3 5 5  m3 . Tht furnace i s  designed fo r  h igh -p ressu re  
op eration  and has double in le t  s e a ls ,  w ith b e l l s  o f
6 . 1  and 2 . 2  m d ia . and four g a s -o u t le t  v a lv e s ; the  
working pressu re may be up to  2 .5  b a r . Three tapping 
o u t l e t s ,  a t  9 0 °  to  each o th er , lead in to  three  
ca stin g  shops. Both fu e l  o i l  and oxygen can be 
introduced in to  the b la s t .



£f0c\. Y* 2-In creases in Bl a s t  Furnace P r o d u c tiv ity . G- Ramirez 
and R .B lan co . (Rev. Latinoam . S id c r . ,  O c t. 1974, (174] 
8 9 -9 5 , 103) (In Span.) The production cap acity
o f  the b l a s t  fu m ce a t  A cerias Paz d e l  Rio (Colombia) 
was in creased  over a 2 0  year period from a nominal 
500 to n s /d a y  ro 840 ton s/d ay  by in creasin g  the 
working volume o f  th e fu rn ace, improving the con d ition s  
o f  the blow and adopting measures to  reduce the coke 
f a t e -  The measures taken to achieve these improve
ments are d isc u sse d , w ith sp e c ia l emphasis on changes 
in th e  l in in g  c oo lin g  system o f  the bosh.

E volution o f  the P rod u ctiv ity  o f  the B la st /  £ q \£ 5  2 £
Furnaces a t Usiminas. L .C . de Abreu, A .J .d a  
Sil**a Neto and V .A .G u icaraes. (29th Annual Cong. 
o f  ABM, Porto A legre , J u ly , 1974, pp33) (in  P ort.
Over a fou r-year period (J an .1970-D ec.1973)
Usiminas ra ise d  the p rod u ctiv ity  o f  i t s  two 
b la s t  furnaces from about 1 . 2  to  2 tons/day/m ^  
o f  furnace c ap a city . The p rin cip a l fa c to rs  in  
t h is  in crease were: re g u la riza tio n  o f  the working 
o f  the furnaces through improved charge prepar
a tio n , e lim in ation  o f  cru st from furnace w alls  
and adoption o f  a method o f  c o n tro llin g  th e ir  
in te r n a l p r o f i le ;  reduction o f  fu e l consumption 
by in creasin g  the temp, o f  the blew, minimizing  
th e consumption o f  unroasted carbonates, reducing 
s la g  volume and improving the q u a lity  o f the  
charge; in trod u ction  o f  a new gas mixing system  
fo r  the regen erators and systn es fo r  in je c t io n  
o f  o i l  and O; improvements in  e x istin g  equipment.

Improving B la st Furnace Performance, J .J .Q u ig le y  
and N .S a y le s . ( Iron Steelmaker, F eb .1975, 2 , ( 2 ) ,  
23—28) The study in v e stig a te d  new b la s t  furnace 
op eratin g  parameters which would allow fu rth er  
e fr ic r e n c y  o f  the p rocess. Production data were 
obtain ed from In la id  S t e e l 's  operation and the  
fo llo w in g  con clu sion s were n oticed . When the  
s t a b i l i t y  o f  coke was increased by improvement o f  
c o a l g rin d , lengthening the coke time and greater  
bulk d e n s ity , production increased in  prop ortion . 
The purer the coke was chem ically , with le s s  ash 
and v o la t i le  m atter, che more e f f ic ie n t  and o f  
b e tte r  q u a lity  was the Fe produced. For every  
1 0 % in crease  in  wind rate there was a 7 % increase  
in  production . M u ltivariate  models using  
reg ressio n  a n a ly sis  techniques v/ere ap p lied . The 
s la g  production v a ria b le , o i l  usage, s lag  
chem istry, Mn in  hot metal v/ere fa c to rs  taken in tc  
c o n sid e ra tio n . A th e o r e tic a l coke rate was calcul 
ated from equations.

(r ■



Information. Instriir.icntationt and Quality 
''Monitoring in Ironmaking .J.M.van Lang en and 
G.A.Flicman. Metals Society Pnb,197->,
78 -80) A blast furnace, bused on an extrapolation 
of the situation at Umuiden, The Netherlands, 
operating under optimum conditions end 
producing pig iron of the desired level of 
consistency is described. As far as control 
Strategy is concerned, previous work has shown 
that close control of the quantity and quality 
of the input variables is all that can be 
realized in practice. Min requirements can 
be formulated for the consistency of burden 
materials. Bin-level probes will be necessary, 
and,other control features of a blast-furnace 
charging system are described. The operator 
wi H  need to have information on furnace per
meability, iron level in the hearth, and water 
leakage. Instrument performance and furnace 
production must be checked weekly.

Developments ¡n Blast Furnace Practice and Design. (UN-IDO Third Interreg.Syrnpo- 
sium  Iron Steel Ind. Brazil, Preprint, 0 cU 9 7 3 , (IDA'JG. 145/251, 2 9 pp) HASEG-' 
A W AT,,snd S A iO H  T. Lump ores have been crushed to provide optimum sizes 

' fo r charging; in some piants sizing is maintained in the narrow range of 3 - 25 mm. 
The fires have been sintered, and the production of self-fluxing sinter has become mo
re widely adopted. The improved permeability of the burden in the blast furnace, by 
careful control of the charges, has increased metal temp, by 100 deg.C, combined with 
a coke saving o f about 20 kg/ton. BOF steelmaking demands increased hot metal 
temp, and inis has resulted in the construction o f larger blast furnaces, one o f which 
produces ever 10,00-0 tons/day.

C on sisten t Iron Çualifcy .J .D a r t n e ll . (Ironmaking and 
S teel-m ak in g , 1975, £ ,  ( 2 ) ,  9 5 -1 0 1 ) . To supply  
steelm aking p la n ts  w ith iro n  o f  c o n siste n t q u a li t y ,  
s ta b le  b la s t -fu r n a c e  operation  must be ach ieved.
The b la s t  furnace must be charged with raw m a te ria ls  
.of c o n siste n t chem ical and p h y sica l q u a lit y , and 
thermal s t a b i l i t y  must be m aintained. S lag chemistry  
e x e rts  major e f f e c t  on iron  a n a ly s is . The con tro l  
o f coke, s in t e r , oth er raw m a te r ia ls , burden: coke 
r a t io ,  and b la s t -fu r n a c e  con d ition s are d isc u sse d .
The production o f  iron o f c o n siste n t q u a lity  w j.ll 
requ ire  con sid erab le  c a p ita l expenditure, p a rticu a rly  
in  the area o f  m a te ria ls  p rep aration .

/  £  c , s o  I. I 2* • "L-C



i & rh  Iton Linearities and Methods fo r  Their  
Elimination to Blast Furnace Operations. V.A. 
Zavidonsky and A .A .I l 'y a s h o v . (Sha_l,’ Jan.1975, 
(1 ) , 1 4 -1 7  (in  R us); BLL M 2 51 3 3 ). Means o f  
determining the degree o f  n o n -lin e a r ity  between 
the inout and output parameters o.. a blast 
furnace are indicated. A model for linearising 
n o n -lin e a r it ie s  i s  proposed.

42 0142 The Operation ol Large Blast Furnaces. Y. Ishikawa.
S  Rev. Metal!., Mar. 1976.73, (3), 233-314; discussion, 315-317 

X  [in French and English].
'The construction and operation of large blast furnaces of *-4000 m3 
volume is considered. Problems experienced with large blast 
furnaces and their solutions arc discussed, including increase in 
throat dia.and distribution of burden;increase in hearth dia.and 
maintenance of tuyere gas velocity and the increase of theoretical 
flame temp.in the raceway; permeability of the burden and;circum
ferential uniformity of the burden. The operating results of a large 
furnace and property requirements for raw materials are des
cribed. 11 rci.—P.C.K .

I t  2 - - 6
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42 0058 Operating Results of Blast Furnaces at Solraor. N. Jusseau.

/  Cer/. Boc. SirfSr. Cir, Inf. Tech., 1976,33,(4), 847-859 (in 
X  French]".
The results cf the first months of operation of two blast furnaces are 
presented. After a starting-up period, all the operating parameters 
developed to reach conditions conforming to initial forecasts. The 
quality of the agglomerate and coke is traced over this period. Oper
ational results are considered including energy consumption,produc
tivity, and composition of the pig iron and slag. Caseous distribution 
In the furnace,and levels of elements and as S, P,and Mn in furnace 
additions and products are given.—J.M.S, 42

42 0057 Blowing-In and Starting-Up Blast Furnaces at Solmcr.
. A. Annichini and C.Thirion. Cent.Doc.Sider.Cir.Inf.Tech.,

X  1976,33,(4), 831-346 [m FrcnchJ."
The starting-up of two blast furnaces is described. Planning of the 
work before firing is outlined. Operations considered include heating 
and drying the Cowper stoves,drying of the blast-furnace refractories 
with warm air (200 *C),filling the hearth with cross-bars, wood fuel, 
and charcoal,ar.d charging the boshes with coke and ore materials. 
The development of different parameters during the initial operation 
of the tu rruce  is traced,—J.M.S.

2 .6



.Operation o f  a Modal B la st Furnace. C .A l la in . £ | £. £> •
/ (Centre Document.S idérurgiqu e C irc u l.In fo u m .

T c c h n .,1 9 7 5 . 32 , (2 ) , 2 9 1 -3 0 3 ; (in  F r .)  Using a 
model, con d ition s fo r  sim ulating th e  charging o f

32 , (2 ) , 2 9 1 -3 0 3 ; ( i

m a te ria ls  in to  a b la s t  furnace were e s ta b lis h e d .  
V a ria b les examined included the geometry o f  
the model, th e t r a je c t o r y , im pact, th e s lid in g
and segregation  o f  m a te r ia ls , and tne e f f e c t s  o f

fo r  exaaing granulom etric segregation  was 
developed, and v a r ia tio n s  in  the r e s is ta n c e  to  
th e flow  o f  gases and in th e pearm eability  o f  
the charge w ithin  the furnace were in v e s tig a te d .

42 0430 Investigating the Operation of a Blast Furnace of 2000 m5 
Useful Volume after a Major Overhaul. V. A.Shntlov,
R.D.Kamenev, E.C.Donskov. Yu.S.D’ Yachenko,and V.l. 
Bondarenko. Stal_\ Mar. 1974, (3), 197-201 [in Russian). 

Following theoretical investigation, particularly concerning the re
lationship between the ratio of the throat cross-sectional area,to the 
furnace useful volume, and the volumetric coke-combustion intensity, 
the throat dia.ef a blast furnace, 2000 nP in volume, was increased 
by 200 mm, and the gap between the edge of belt and the throat wall 
from 9-»0 to 1050 mm, A second iron notch was also added, the luyerr 
dia.increased, and modifications were made to the method of dclivfr- 
lng na.ural gas to the tuyeres. These changes resulted in an increas
ed productivity of 50. S tons/day, allied with a coke saving of 6.36 
kg/ton.o! pig iron. Redistribution of the gas flow, resulting from the 
design modifications necessitated changes in furnace control, and 
the optimum operating regime of the furnace has yet to be established.

r t f  f V i i i  D  r r t / ^ t v " ^  y t e s  t* r r  r t f  f V » o  U 1  a c t *

S ilv a  Neto and V .A .G u iñ a ra es .(29th Annual Cong.

Over a fou r-year period (Jan. 1 97 0 -D ec .1973) 
Usiminas ra ise d  the p rod u ctiv ity  o f  i t s  two

t h is  in crease  were: re g u la riza tio n  o f  the working 
o f  the furnaces through improved charge prepar
a tio n , e lim in a tion  o f  cru st from furnace w a lls  
and adoption o f  a method o f  c o n tro llin g  th e ir  
in te rn a l p r o f i le ;  reduction o f  fu e l consumption 
by in creasin g  the temp, o f  the blov/, minimizing  
th e consumption o f  unroasted carbonates, reducing  
s la g  volume and improving the q u a lity  o f  the  
charge; in trod u ction  o f a new gas mixing system  
fo r  the regenerators and systmes fo r  in je c t io n  
o f  o i l  and O; improvements in  e x is t in g  equipment.

th e ascending curren ts o f  hot g a s e s . A method

o f  ABM, Porto A leg re , J u ly , 1974, p?33) (in  P ort.

b la s t  furnaces from about 1 .2  to  2 ton s/d a y /n ^  
o f  furnace c a p a city . The p rin c ip a l fa c to r s  in



Tmnmvinci Blast ._ '
i ^ S T ^ e .  u.N.Zherebin, P.P- > ^ h in , 
^ p T r e ^ ^ ^ . N x V . i t i n ,  and V.V.Volkov 
^(Stal, 1 Dec. 1974, (12). 1068-1073, (in R » s . ;
^ ^ T l 3 1 ? 6 )  . E x perien ces in  operating a b la .t  
furnace o f 2700 m* useful volume are described, 
and the reasons for increasing the tuyere Axa.

f r o ,  130 to  200 . .  - ^ f ^ n d ' f t f  increase 
S f T ^ :  “  - " ^ > f  _! r notch: : ;  to
th re“ . Improved operating inai«-u-» i -  - P- '• 
b y  increasing the consumption o f  heavy iue 
to  60-80 kg/ton o f  pig - o n  and o the c c n ^

L ___ Ç
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42 053i Prospects Гог the Development of Diast-Furnace Practice 
in the USSR. Yu. I.Co'icliman and A.V. Marchenko Star
Jan. 1070,(1), 17-18 (in Russian], ------ ’

The planned development of b!ast-fa.-nace design is briefly reviewed. 
It includes the construction of furnace» SCOO np and .-.hove in useful 
volume, increasing blast temp, to 1350-1200 ‘C.and top pressures to 
1.8-2 atm. The practice of injecting hot reducing gases enriched 
with cold О should diminish coke consumption to 250-270 kg/tenne 
pig iron. Heavy fuel oil ar.d pulverized furl will be used widely during 
cold weather periods.when normal fuel supplies may be interrupted. 
The advantages of metallized feed ar.d the consequent 20*л saving in 
coke with a simultaneous increase of 23fy in productivity are con
sidered- J. W.

(JbfX. I & ^  (Ц  7 )

/The P resen t S tate  o f  B last-F u rn ace Technology In North  
Am erica. H. r i i i le .  (S ta h l E isa n , 23 O ct. 197 5 , 9 5 ,
( 2 2 ) ,  1017-1023) (Ir. C-er.)
B la st-fu rn a c e  p ractice  in  North America . i s  reviewed  
w ith  r e f .  to  furnace s i z e ,  the age o f  s ta c k , and 
hearth l in in g s , and the c o r r e la tio n  between e f fe c t iv e  
vo lu re  and hearth d ie . B la s t  temp, and O ad d itio n s are 
con sidered  and a d e sc r ip tio n  i s  given o f  charge com
p o s i t io n s , s ir te r  bas.’ c i t i e s ,  burden w eigh ts, and sp e-. 
c i f i c  s la g s  volum es. Coke consumption and p ig -ir o n  
prod uction  as a fu n ction  o f  hearth d ia . are d isc u sse d , 
and d e t a i ls  are giver c f  the use o f  a d d itio n a l redu cin j 
a g e n ts .

- H к /*  ̂ ^ /e

O ptim ization  o f  B last-Furnace P ro cesse s . R. Therman.l . .  ̂ f
' (J e m k cn to re ts  Ann. ,  1974, 1 5 8 , ( 4 ) ,  145-154 (In  Sw .)l r ' c - ' l .  ) C» ~ • •‘ * • 5 5  1 >-
A math, model fo r  the p rocesses in volved  in the j
(Finnish) Koverhar iron -an d steelw orks i s  d e sc rib ed , 
w ith p a r t ic u la r  r e f .  to  b la s t -fu r n a c e  op eration s.

,The model covers s in t e r in g , b la s t -fu r n a c e  and LD- 
con verter p r o c e sse s , c a s t in g , 0  p rod u ction , s la g  
treatm en t, and power p la n t. M ateria l balances  
are computed, and the re la tio n sh ip  between variou s  
p rocess parameters are i l lu s t r a t e d  g ra p h ic a lly .



•'A Mathematic a l  model fo r  b la s t  furnace: o peration  
w ith in c lin e d  ! o f burdens.M. Kuwubura and 
I  .Much! ■ (f  ro:?. J ap .) (T ctsu -to -H agan c, 1975 , 6 1 ,
( 6 ) ,  787-796) Layer stru ctu re  in  the burden, 

heat d is tr ib u tio n  end gas flow s are c a r e fu lly  map
ped and a mathematical model is  developed using 
on ly  re a d ily  measurable param eters. The to p , 
m iddle and lower p art o f  the furnace, above the  
meeting zone are trea ted  se p a ra te ly . R adial 
d is tr ib u tio n s  o f  process v a ria b le s  arc found to  be 
remarkably uneven. (P ric e : £23)

P la n t and P rocess Technolo g ic a l  Problems o f  la r g e -  
S cale  B la s t  Furnaces. H. Viysocki. (S ta h l E ise n , 26
26 Feb 1976, 9 6 , (4) , 141-145) (In G ar.)
The fu rth er development o f  la r g e -s c a le  b la s t  furnace; 
and the a sso c ia te d  problems are con sidered . These 
problems a r ise  in the p e rip h e ra l areas o f  m a te ria ls  
tr a n sp o rt , m aintenance, ard p o llu tio n  c o n tr o l, fo r  
exam ple. The high throughputs o f  bulk m a te r ia ls , 
c o o lin g  w ater, a ir  b la s t ,  and b la s t -fu r n a c e  g a s , j 
and the high energy output b rin g  about new requirm ents 
fo r  furnace con stru ction  and m aintenance. R efractory  
l in in g s , c o o lin g  system s, to p -c lo s in g  d e v ic e s , 
computer con tro l o f  m aterial flow , gran u lation  o f  
s la g  fo r  e a s ie r  tra n sp o rt, and operation  o f  b la s t  
furnace sto v e s  a t high temp, and pressure are 
d isc u sse d .

4{; n . z b .  M

¿4  0. н
6  а ъ  . з  ы  -  i a

Burghardt, O.P. and Kortmunn, K.A.

P ossib ilities  o f Influencing the Quality o f Iron Ore P ellets .

Paper 75-B-19. Society o f lin ing Engineers, AIME, New York. 1975 Pp 22 [Pamphlet- 
English]

Teststo determine the properties o f pe llets  for blast furnace use, consisting o f 
cold compression strength, tumble index, red u cib ility , reduction-softening 
behaviour under load, swelling and grain disintegration are described. Data are 
given on the influence o f s i l ic a  and calcium oxide on the quality o f iron ore 
p e lle ts , and on the e ffe c t  o f cooling conditions on p e lle t  properties.



42 C323 Quality Pcllpts for Blast Furnaces. P. FJarnaba ari
/  . S. P.itclt.i. IJotl^Tecn. I'iu-iifter, Dec. lOT'i {32-;> iS - (in Itatian). - - - - ■ ••

The behaviour of haematite ore pellets was studied with special ref. 
to their compressive strength, porosity, low temp, dcirradatio-i. sst".- 
Jnt, rcducihllity, and softenln|; under load. Tlie SiOv levels wrre Ic- 
, Wi » n !P:,,,<1 8 /-  ■,,,cl lhe CaO: S102 ratio varied between 0.0a and 
2.0^ . The marked detcradatlon of pellets at I.U;h basicity levels,f-r 
mechanism of the abnormal softenin'* of pellets at <C1.0 Ixtsicilv.J'* 
the causes of lde.li Kweilin:; of pellets at basicities of 0 1-0 5 arc 
discussed.—II. S.

££<=?. I i t  • 36.*•
3\\.\ -  i ?,%

•̂Improved B la st  Furnace Operation. P .L . W oolf. ( E f f -  ' £ 9 ■ f ^  ^
i c ie n t  Use o f  Fuels in  the M e ta llu rg ic a l In d u s tr ie s , "Y ‘ (*?■?•
1975, 263 -296  (Symposium, Chicago Dec. 1974) - - b  *■
Several t e s t s  conducted in the Bureau o f  Mines 
experim ental b la s t  furances are d iscu ssed  b r i e f ly .
They are r e la te d  to the remarkable improvements 
in  b la s t  furnace performance which the in d u stry  has 
achieved over the p a st 20 years. The t e s t s  s e le c t 
ed from the many which had been conducted were those  
which re su lte d  in  coke economy, and which i t  i s  
b e lie v e d  were s ig n if ic a n t  con trib u tion s to  the  
b la s t  furnace in d u stry . They include burden bene
f ic a t io n , s u b s titu te  cok es, high top pressure and 

the combination o f  fu e l in je c t io n  with high b la s t  
temp. Three p rop osals are made which o f fe r  p o te n tia l  
fo r  su b sta n tia l coke sa v in g -in je c tio n  o f  coal p e l le t s  
tsade by the sp h erica l agglom eration p roce ss-u se  o f  
prereduced burdens and in je c t io n  o f  h ot gases in to  
the lower sta c k . A b r i e f  d iscu ssio n  o f  hew these  
proposals might be implemented i s  p resen ted .

In v e stig a tio n  O f Some Coke P rop erties A ffe c t in g  
B la st Furnace O p era tio n s. L. Crave11a e t  a l (from 
I t a l . )  (B o l l .  Tech. F in s ia e r . , 1974, (329)', 5 3 2 -
540)
Changes in  the coa l m ixture le d  to  a d e c lin e  in  
b la s t  furnace e f f ic ie n c y  not shown in  the routine  
t e s t s  on th e coke. Ash content and r e a c t iv it y  are  
shown to  be co rre la ted  w ith the e f f e c t s  and 
a t e s t  o f  the decrease o f  p a r t ic le  s iz e  in  pas
sin g  from the th ro a t to  the tuyere le v e l  was shown 
to  be a good in d ic a to r  fo r  the coke q u a li t y .  
( P r ic e :-  £ 7 .0 0 ) ,

&



42 0023 Instrumentation and Automation for litast- Furnace Opera
tion:!. Gerhard Uock arid l!ors> Schwarz. Siemens ft»-.-.. 
July 1973. <0, (7). 302-313 [in Engtlrh].

The baste Instrumentation and control devices tor a high-pressure 
blast furnace and its hot-blast stoves are described, the overall sjy> 
of automation bein'; illustrated schematically. Extension of the syV.‘ - 
to Include a process computer is discussed with ref. to charging 
burden control, and the metallurgical and automation control sub
models, the co-ordination of which allows manipulative variables, l.t 
blast temp, and humidity and burden variables (I-c-cohe ratio! to te 
modified whenever deviations from the specified parameters occ

( ¿ X .  A & \ 
¿ /7 ) , o l l - S £

Determination o f  B la st Furnace Pyrutmics. V-A. 
Ulakhovicrt, E. I  - Raikh, V. M. Sholeninov, and 
V.V .G aikov. (S t a l , *Jan .1975, ( 1 ) ,  9 -1 4 ) (in  Rus.) 
The e f fe c t  o f  changes in  the input v a ria b le s  on 
the output o f  a la rg e , 2000 m3 , b la s t  furnace was 
studied by s t a t i s t i c a l  a n a ly s is . The fa c to rs  
considered in c lu d e ; o re : r a t io ; Fe content o f  
s in te r ; b la s t  temp; b la s t  hum idity; and natural 
gas consumption. The output parameters are gauged 
by flu c tu a tio n s  in  the S i content o f  the p ig  iron  
or by a complex based on th e heat used in  the  
lower p ortion  o f  the fu rn ace. The most rapid  
e f fe c t  o f  th e b la s t  furnace operation i s  achieved  
by varying b la s t  temp o r  hum idity. The complex 
index, derived frem the heat b la la n c e , allow s  
more p re c ise  m onitoring, and p red iction  o f  the  
thermal s ta te  o f  the b la s t  furnace than does th e  
con trol o f  the S i content o f  the pig  ir o n .

ь ^ . ) ' 0 2  « 1 C

- 0\ 2 - , 3  b

Improving biast-furnecs performance w ith H IB—experimental biast furnace results 
fProceedings o f  the 32nd iron making Conference AIM S, 1373, 223-234; discussion 

f  V/.H‘ 1 c < 9 ' G-  ? 1U33S- p- 3., RYGlEL, R. J „  HARRIS. M. M.. 
j - ' >- Corp. s now iron-ore agglomeration plant in Venezuela is designed to  pro
duce 7o-,c reduced iron-ore briquettes, called High-Iron Briquettes (H IB)."having an 
ore content o f about So/G. A  study was conducted w ith 3 n experimencai blast furnaa 
to evaluate m 3  as a blast-furnace curcien material. For each ICO lb o f metallic F t /  

rnetal adv.ed to tre  burcan /n th  HIS, the coke rate was decreased 30 Ib /’or 
of hot metal, and the hot mete! production rate was increased 4.1%. The additional 

u?Von o- provided w ithout capital investment in new blast-furnace fac ilit’°s- 
* be hign resistance o f HIS to reoxidatien and degradation w ill permit their shipment 
over long distances. 42 * * * * * * * * * * * * *

'o w
5> »  ̂1 I 6 £  • I

42 0105 Л Jtoad to Highly Efficient Hot Blasting: [Effect of Improved I £ л  Ca ,
Efficiency in Hot ШаМ Production on Blast Kurnacc Opera- , . .  0
tlonr,’ . S.Kobayashi. Intcrnat. fron Steel Cong.,tlussrldorf. o b c l . 16 2- , A - »  <5 '
J ?.74,preprints, 107-1, (Vof. 1Г 2ТГ2ГГГ-Г5 ------------’
7501-72 0017) jin EnitlisliJ. ----------

Experiences with a blast furnace operating at a blast Inlet temp.in
excess of 1300 ”C are described,and particulars arc given cf suitable
hot stoves,and blast equipment. Operational efficiency of the hot
stoves. Is improved by their staggered parallel operation, with com -
pulcr r '.'itro! of heal storage,and switching by fixed operature butler*
IJy v jl.rfl. The use of such a hiph tem'»,blast improves the com 
bustibility of Injected heavy oil. nchumidification of the blast was
•tudi:-:. and a decrease in humidity of 10 p /m \al S.T,l>, corresponds
to an increase in hot blast temp.of -70  dcgC.-P.C.K.
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Dynomic pfenning of iho Ысз$-»игпасо cnergo

С<й> 16 £

t. E. POSTEMSKII and D. V . G U LVG A

¿ l i t a n y  arriving b y  th e « a r t  o f  shifts I t  a nd I I !  can also b e  taken In to  a ccou n t. E x a m p les er e  g iven  o f  th e  s im p le x  m atrices o f s t  d c  

and dynam ic m o d e ls ; calculated  results are explain ed  with a num erical exam ple.

A P R IL  1 9 7 6

vr£M !y-
StaT, 1976,(4), 296-299 
fPJCS»- ' /I

42 0559 The F ifed  of the Quality of the ihirden on the Operation of 
y e  the Blast Furnace. Y .G .P vih ov . Izv. V .L 'Z . Cher nay?.

/  MetaU .1975. 35-40 [in Russia^].
An increase in iron content in the burden loads to an improvement in 
the working parameters of a blast furnace despite the decrease in the 
coke consumption of IC5:* ft-ixed sinter. Pig iron can b f successfully 
made from  a rich b.urder. without incorporating scrap. 11 ref.--C .C .

Intensification o f ths bias' furnace smelling process with normal blast by cnarging ' _ ^  f  ^
burden materials in scoarote siaa fractions, ¡//vast V. U. Z. Chernaya i-’at., 1973, (10 _ ’ ' i  ! r> i  i n  o
23-32! [ in  Rus.} PVZHOV. V. G „ A0:.-A:<;r.', F. K., SLEPTSOV, Zh. E;. The
influence of charging bur-ban material's in s-pemt? size fractions (col e + 60 mm, sinter
+ 50 mm; coke C0-4C mm. 5(>30 mm and acc-.» - 0  min: sinter 15-50 mm) on the
intensiry c f operation of a Watt tumaoj 202-0 m3 i.» volume is investigated. When
using ccScs screened into 60-40 mm and sinter 50-15 mm fractions, the intensity of
smeftmg increased by 3.6 and 5.4:') rasp., and the coke consumption decreased by 4.7
and 4.65$ resp. in comparison w;th the operates on coke screened at + 40 mm.
Operation o f the furnace w ith coarse coke and sinter was less economical than w ith a 
narrower sized burden.

' A Mathematical mode l for b la s t  furnace operation.
with in c lin e d  la y ers  o f burdens. ?•!. Kuwabara and Сч8)- ( O  • ^Cs3 C>C> 1. ST
I.M uchi. (front Jap .) tratau-to-H agane, 1975 , 6 1 , 
v6), 787 -796) Layer structure in  the burdenT 

heat d is tr ib u tio n  and gas flow s are c a r e fu lly  map
ped and a mathematical model i s  develoood using 
on ly  r e a d ily  measurable param eters, The to p , 
middle and lower part o f  the furnace, above the 
meeting гопе are treated  se p a ra te ly . R adial 
d is tr ib u tio n s  o f  process v a ria b les  arc found to  be 
remarkably uneven. (P rice : £23)
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Ha1.1 \ematica  1 Modg1 fo r  B iast Furnace Operation
W ith H orizon tal Lavers o f Burdens. M.Kuwabara ~-C> c),
and I.M u ch i. (Tosu-to-ikigano (J. Iron S te e l In s t .
J a p .) Mar. 1975, 6 1 , (3) ,“ 301 -311) (in 'j'a p ) - 
In the p r a t ic a l  operation  o f  b la s t  fu rn aces, 
ore  and coke burdens charged a lte r n a te ly  to  the  
top  o f  th e furnace descend la y er by layer and 
con tact th e ascending g a s . To c la r i f y  the  
operatin g c h a r a c te r is t ic s  o f  the furnace with 
h o riz o n ta l burden la y e r s , a com paratively simple; 
model has been developed by taking account o f  th e  
in d ir e c t  redu ction  o f iron o r e s , th e decom posit- • 
ion  o f  lim eston e and the so lu tio n  lo s s  in  the  
model b u ild in g . With the aid  o f  t h is  model, the  
lo n g itu d in a l d is tr ib u tio n  o f process v a r ia b le s ,  
such as th e tem p .of gas and s o lid  p a r t ic le s , the  
fr a c tio n a l con version s o f  iron o r e , lim estone  
and coke, the volume flow rate  o f  gas the  
com position o f  g a s , the gas d e n sity  and the  
bu lk  d e n s it ie s  o f  ore and coke la y e r s , have 
been c a lc u la te d  num erically over th e region from 
th e  top to  the m elting zone o f  the fu rnace. The 
c h a r a c te r is t ic  featu res in the furnace w ith the  
h o r iz o n ta l burden la y ers are d iscu ssed  crv.f.he

Vi/

K l U112 The Hole of Harden on Fluid Dynamic Phenomena Affecting
Bias! Furnace Performance. S. Patella, M. Ciult, P. Bnrnnba. 

/  R.Saxcrdolc and F.Tarr.miro. Symposium on Blast-Furnace
Aerodynamics, University cf New South Wales, Wollongong,
Au* trail i. 1075#75--.5 [I*rrprint-Friglish J.

Following a tb»\ rrric.V, cor.sidcri'.;--n of the effect of flooding, fiirdi- 
zatton and on blast fi.rra'e blowing limits, results are pre
sented vhsc*» : * the effect of :.v*se parameters on operation. It is
shown that m th^se Inals the furnace operated at levels of fluidization 
very much below’ those theareticaHy calculated whereas in
some cases fhigh proportion of sinter* actual hot metal output was 
near the calculated flooding l.rit. };jvcvrr,it was observed that as 
the sinter percentage decreases actual productivity becomes lower 
than the one caused by fior.d.r.z. T.h.s cap, which increases as ether 
ferrous compon-nts {esscr.ba.lv replace the basic sinter was
explained by the softening of \:.h burden under bosh conditions. Soften
ing indices measured on the individual materials yield support to this 
explanation. Coke rates data show that for — every 17* increase in the 
basic sinter in place of blent:» c sized ore, a coke ratcdocrca.se of 
1.1 k^/thm results. For a e . p e l l e t s  this value *»s 0.6 kg/thrn. -Re
sults of breakdown ar.d reduce*; characteristics are also given and 
their indices compared wtir. production. Measures to improve
operations are proposed. 24 rei.-AA

c  £ 7 t o - -

42 011B Investigations <A Distribution and Permeability—
Improvement of thr Permeability of No.7 Rlxsl Furnace. W. 
Koen, G.A. Forman and C.H.Van Toor. Symposium or. 
Blast-Furnace Aerodynamics, University of New South Wales, 
Wollongong. Australia. 1075, 122- 123 (I*reprir.t-F.nglis!i[, 

Investigation»; were carried out of burden diV.M' ution using a full- 
scale model of the furnace top. Various charging sequences were 
used and large ciiifercr.ccs were found between ore charged as sinter- 
pellets and as pcUctS'S.rtrr. These w-rre attributed to the d.flercnces 
In the angle of rcpn.sc bct*von the two materials. A permeability 
Index was defined which wms independent ot the driving rate front 
which a furnace resistance index was obtained for use in weekly 
reports. Results arc suaim.irucd as a single expression between 
blast rales and pressures and the values of t* and f?mnx arc con
tinuously measured to n:d ihc operator», in c*.--.«rolling Ihc wind rate 
In the safe A / ’ region. Results also indicat»' a reserve in capacity 
Of Ho, 7 u r.-A A
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42 Oi l )  The Production of S?l/-Fluxing Pellets one! Their Utilization f  * o  /  \ l | (; 6

in the Blast Furnace. K.Tuguchi, K. A kola, and T. ~  ^ ^  I ' * '  ‘
Matsumoto. Mar. 1976,73, (3), 2*17-258
(in French and EngliThJ.

The production o f self-fluxing pellets» from ore  and limestone and 
operating experiences at a Japanese steelworks are described.
Tharoujh quality control is required to ensure consistent pellets. Up 
ta ¿0-35S of seli-fltLxi:;^ pellets in the blast furnace burden has been 
achieved, but thin smooth shape causes problems in burden stability.
Experiments have been made in which 'jumbo pellets' o f 25 mm dia. 
were produced and crushed to give angular particles and this appears 
to overcom e the problem.— P .C . K.

Cbal Use Down, P rod u ctiv ity  Up, With B etter  B la s t -
Furnace Pre.ctice ■ J . E. Ludberg, W. H. Becken and ^  • ^-6 --
R. C . Stan la k e . (33 Mag. R et. P ro d ., Mar. 1976, _li» £ £  * -  . f -  ' < e
( 3 ) ,  50 -52)
The e f f e c t s  o f  the p e l le t  burden, o i l  in je c tio n  
and oth er changes on the coal consumption in  b la s t  
furnaces are d escribed . Tne use o f  p e l le t s  has 
provided increased burden p e rm eab ility , more uniform  
red u ction -gas d is tr ib u t io n , improved re p r o d u c ib ility  
o f  burden, smoother flow ing stock  and lower s la g  v o -j  
lumes. O il in je c tio n  £T-d the use o f  p e l le t s  increases  
the h ot b la s t  temp, from 12C0 to 1650 F (650-900 C ) 1 
Use o f  homogenized o i l  has allow ed a 30% in crease ove. 
previous o i l  rates with a corresponding coke r a te .
E xtern al desulphurization o f  the hot m etal perm its  
th e -use o f  high o i l  rates without an increase  
in  s la g  b a s ic i t y . Other changes include the use 
o f  steelm aking s la g , increased wind rate and 
r e c y c lin g  o f  the coke b reeze.

. 42 O O n S  r.Veirfi.viicSii o t  {/sing Natural Gas in ine iii'ani Furnace fo> 
Smcltlrn; Hurdcns of Varying Ilcduciblllty. A. A.Clmmel’- 
farb, A. M. 211:1k, V. S. Tereshchenko, 1. f. Dysiitcvich and 
l.T .T kach . Slat,.Tilly 197-1, (7). 3B0-5d4 (in Russian!

..The effectiveness of usin,; natural pas In blast furnaces Is dependnt 
upon the type of charge (sinter or pellets), the state of oxidation the 
permeability of the burden, and the amount of the charge that Is'diffi
cult to reduce. Relicts are reduced faster than sinter. the niiriJ!; 
of the stack the decree of sinter reduction Is 3-1.2-',; lhal of pellets 
<3.27.. At thcbultom of the stack comparable reductions are 45.6 
and (¡2.77,. These itlffcrlny; reduction rales determine the depree of 
utilization o f I! as a reducing apcnl I n  t h e  bosh-parallel, and bosh 
tones. 12 r c f ,-J . W,

¿■¿1- / Q  . . H -  
• £.9



Distribution and Build-U p o f  Burden in Blast Furnaces 
end T h eir E f fe c t  on Dry-Charge Gas Permeab i l i t y .  K. 
B erner. (T h esis Tech. U niv. C la u sth a l, Dec. 1974, 1 04 ,
+ Diagrams) (In G e r .)
In  a s e r ie s  o f  f iv e  charging experim ents, the  
d is t r ib u t io n  o f  burden c o n s is tin g  o f  - coke, graded 
and ungraded s in g e r , and p e l le t s  to  a stock lin e  
depth o f  0 .5 - 3 .5  m in  a model furnace s h a ft  o f  1 .1  
s c a le ,  under d i f f e r e n t  charging o rd e rs , was examined 
w ith r e f .  to  the gas p e rm e ab ility  o f  the burden.
The e f f e c t s  o f  a lte r in g  s h a ft  d esign  param eters were 
a ls o  in v e stig a .te d . The a p p lic a tio n  o f  the r e s u lt s  to  
r e a l  s itu a tio n s  in  which the burden la y e rs  interm in gle  
i s  d isc u sse d . Comparison o f  experim ental p erm eab ility  
and p r a c tic a l  r e s u lts  from in d u s tr ia l  op eration s i s  
s a t is fa c t o r y . .

Investigation of Blast-Furnace Operation w ith Puls- 
ating Top Pressure. E. G. Donskov, V. A. Shartlov,
B. A. L ozovoi, and I .  T. Khomich. (S t a l , Feb. 1C76,
( 2 ) ,  1 0 9 -1 1 2 ) , (In P ais .); S te e l  in  the USoR, Feb. 
197b)
P u lsa tin g  top -gas pressure in a b l a s t  furnace i s  an 
e f f e c t i v e  method o f  improving op eratin g  r a t e .T r ia is  
com pleted on b la s t  furnaces o f  1300-1719 e f f 
e c t iv e  vo) une su ggest the method can be reconuneded 
f o r  la r g e r  i n s t a l la t io n s , and r a is e  furnace prod uct
i v i t y  and reduce the ra te  o f  coke consumption.

Somo Questions of CO Utilization in Blast Furnaces, by 0. 
Farkas, Bany es Koh, Lapok (Kohaszal), (Hungarian), 1975, 
Vol. 108, No. 9, pp 389-392. Degree of reduction by carbon 
monoxide In the blast furnace under Hungarian conditions is 
determined for a rango ol values of blast and top gas temper
atures. The max theoretical degree of CO utilization is deter
mined and tho great possibilities for further development are 
demonstrated. (BISI 14174-about $17.00)



:: 'iirec t  Reduction and Carbon, Consumption in B la s t 
furnace Ope ra tio n . N.N.Babarykin (from R uss.)
U 't a l '  , 1975, (5) ,3 9 5 -4 0 1 .) .  T bis method o f  ca lcu l¿ì-  
l irvj carbon consumption i s  based on a comparison o f  
:?.r3 on eonrunption as a reducing agent or a heat 
: corco under con dition s o f  d ir e c t  (R^ = O) or in d ire c t  
reduction (R^ = 1) . A l l  redu cin g-process in d ice s  
lire c lo s e ly  r e la te d  and are d e f in it e ly  determined  
jy the op eratin g  con d it io n s (com position o f  raw 
m ateria ls  and p ig  ir o n , h eat consumption, b l a s t  
comp.and com p osition ). The value o f  Ri or Ri cannot 
be taken as an independent index.CO The lo v e s t  tech 
n ic a l ly  p o s s ib le  consumptions o f  g a s if ie d  carbon 
(standard reducing agent CQt coke k) in  op eration

©

i i ' i -  \ u  . :■ Ó  3 .  r .r .2 . :  
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Intensifies ‘ion o f the bias* fu r race s me ¡ting process with normal bias t by charging 
burden materials in  secc-rats z ’ua rV’ cr.ons. 11 Trust. V. U. Z. Chornaya ‘/ a t ,  1973, (10 
23-3211 in P.us.J f '/ i .H C V , V. G , AO VAKIM , F. K.. SLEP7S0V, Zn. E.. Tfca 
influence of charging tureen matee-sis separate size fractions ico-.e + 50 mm, sinter 
+ 50 mm; coke 60-43 mm, 50-20 mm and abcvs^O mm; sinter 15-50 mrn) on the ; 
intensi?/ c f cr.rracon of a blast furnace 2000 m3 in volume is inveiti.j-jtsd. When 
using cake screened into 60-40 mm and smter 50-15 rr.m fractions, ths intensity of 
smelang ir,creased by 3.5 ana 5 rest., and the coke consumption decreased by 4.7 
end 4.chi rasp, i.-, comparison w ith t-e  operation on coke screened at + 40 mm. 
Operation cf the furnace w itn coarse coke and sinter was less economical than w ith a 
narrower sized burden.

r  7" q■ n I •
a :

Duality contro l o f  self-fluxed pells t  in Какодт/ю No. 7. Pelletizing plant. (ProceedingJ 
o f the 32nd Ironmaking Conference А ИЗ E, 1973,243-239). TAGUCHI, К., А К Е Т / 
K., KOIZUMI, H., The plant has an annual capacity of 2 500 000  tons and 
produces self-fluxed pellets with a lime; silica ratio of 1.25. In the blast furnace they 
are used as Soli of the burden. The effect of pellet quality on blast-furnace perfor- ■ 
mar?ce, quality control practices and operating conditions in the pelletizing plant are ! 
described. The pellet quality is based on chemical composition, cold crushing strength) 
porosity, size distribution, softening property, reducibility and swelling index. I
Softening property end reducibility are thought to be the most important criteria. 
Porosity is an effective means of evaluating the>z two properties.

Sr >.
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Improving hlsst-iumocs performance with HIB—expérim enta' k b i t  furnace results. | 
(Proceedings o f  the 32nd fronmoking Conference AIME, 10/3. 228-23d; discussion, ( 
235) W HITc. D. G.. STUBBS. P. 3.. HYGlEL. Ft. J . HARRIS. M. M.. (
U.S. Steel Ccrp. 's new  iron-oro agglomeration p h o t in Vnnm ue’a a  designed to  pro- i, 
duce 75% reduced iron-ore briquettes, called High-Iron Briquettes (HIB). having an \ 
ore content o f about 86%. A  study was conducted w ith an experimantal blast furnact 
to  evaluate H I3  as a blast-furnace buiden material. For each 100 lb of metallic Fc.' . 
ton of h o t metal added to the burden w ith H I3 , the coke rate v/as decreased 30 lb/ton, 
o f hot metal. ?nd the hot metal production rate was increased 4.1%. The additional 
production can ce provided w ithout capita! investment in new blast-furnace fac i!it:es- 
The high resistance o f h IB  to reoxidation and degraoation w ill perm it their shipment 
over long distances.

In trod uctory Paper: C onsistent Iron Q u a lity .
J .D a r tn e ll . (C onsistent Iron, 1975, 7 -1 3  M etals 
S o ciety  P u b .). The b la s t  furnace must be 
charged with raw m ateria ls o f  c o n siste n t chemical 
and p h ysica l q u a lity , and thermal s t a b i l i t y  
nust be m aintained. Slag chemistry has a major 
e f f e c t  on iron  a n a ly s is . Features o f  the  
con tro l o f  coke, s in te r , oth er raw m a te r ia ls , 
burden/ccke r a t io , and b la st-fu r n a c e  
con dition s are d iscu ssed .

, ) & z

"E  l i t  • •
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' b'se o f  Tron-W uscifg Compacts in B last-F urn ace S m e ltin g . 
(M eta llu re , Apr. 1974, ( 4 ) ,  10 -13) ( in P .u s .)  POXHVISNEV 

A . e t  a i ,  Compacts o f  Fe-FeO were s u b s titu te d  fo r  
33% o f  the charge in  a b la s t  furnace o f  700 volume,
and re su lte d  in  a coke saving o f  7%. Although the  
proportion o f  fin e s  in the charge in creased  by 1 4 .6 % , 
the lo s s  during sm elting was u n a ffe c te d . T h is  was 
a ttr ib u te d  to  the high re s is ta n c e  o f  th e  Fe-FeO  
compacts to  cru sh in g .



42 0573 The Use oi Carburized Ncn-Koastcc! Pellets (in Dtast- 
/  Furnace Smelting}. A. M. Chernyshev W u l. Mt-tallurg,

'  Dec. 1 97 5 ,02 ).01 2  [in Russian).
An investigation into the smelting of carburized non-roasted pellets 
contg.Fc 34.4% and having a CaO:SiO, ratio of 0.8 was carried out 
li\a 125 m* blast furnace. On using 50?, of carburized pellets in the 
blast ̂ furnace charge, the productivity of the furnace increased by 
8.7%, the specific coke consumption was reduced by 8. 3%, the content 
of non-metallic inclusions in the pig iron ; educed by an order of
magnitude, and the relative amount of pig iron wit. out inclusions in
creased by a factor of 2.36 as compared with ordinary practice.—L.

a .  4:

Burden Level Measurement in Blast Furnace. (Steel Times! 
September, 1974, 202, (9), 617-620) LENGER, F. and j 
KNOOP, J. The importance o f the stock level and it s  
location  and control in  blast-furnace operation is  
indicated, and rod- and chain-type methods fer i t s  
determination are illustrated  and described. Uitraso- : 
n ic , radioisotope, and radar techniques are outlined J 
and assessed. . ' I

. I 2— » "2.

A Study o f  Ore-Char Briquettes and Their Reduction £ 4 ~i. J °  ^  •
K inetics. R.S. Ghosh, N. G. De, J.. Singh, and A.
Lahiri. (Iron Steel I n t . , Dec. 1975, jîl), (6) , 459-46 .
464-465, 468-469, 471)
A process for  the production o f pre-reduced briquettes 
at comparatively low temp., from a mixture o f  iron oru 
and non-coking coal char (prepared by carbonizing n on 
coking coal) i s  described. Studies carried out to 
determine the su ita b ility  o f  these briquettes as 
blast-furnace feed are reported., and their reduction 
k inetics discussed.

The Relationship Between the indices o t Reduction and Coke Rate in the Blast Fur- 
,)acc. (irvest. VUZ Chernaya Met., 1974. (!), 21 • 25 [ in  R usJ; Steel in  the USSR,
Jan.1974) POKHVISNEV A.N ., and YUSFIN Yu. S. The relationships between 
indices o f direct (and indirect) reduction, degree of utilization of redueng capacity o f 
blast furnace gas-, and coke rate are discussed.

I | OPS t



г,JThe Reducing Processes in a 2700  rr ?  Blast Farruco. (S al’, 1973, (12), 1053 -1074  
[In R u s.]; Steel in tl.e USSR, Dcc.1973) BYALYI L A .. KAILO V V.D .. KOSTROV 
V.A., KOTOV A.P., and POTANICHF.V N.A. Sampling and analysis of burden 
materials and gas, and measurements o f temp, and pressure at three levels in the star* 
and at a number of points along the furnace dia. were made. The burden consisted of 
rinter and pel'ets a..a sampling was carried out during three individual operating per
iods: one w ith  ordinary blast and 100% sinter burden and two w ith  0 enrichment and 
natural-gas injection, differing in the proportion o f pellets. The results were com par-: 
ed w ith  the results o f a previous similar investigation on a 1007 m3 furnace. I t  is est
ablished that the degree o f reduction of sinter attained in the stack of the larger fu rn
ace is lower tnan at the corresponding levets in the smaller furnace. The difference is 
explained by an increased furnace volume and a lower amount of reducing gas per 
unit o f burJen.

Analysis o f  Reduction Processes in Blast 
Furnaces err a Metallized and Oxidized Burden. 
(Stal', Sept.1 9 7 4 ,(9 ) ,  7 80 - 785 (in Hus);
S te e l in the U.S.S .R .S e p t .1 9 7 4 ) .- POKHVISNEV, 
A .N . YUSFIN.S.Yu PAREN’ KOV.A.E. and 
KLEMPERT. V.M. A comparative assessment 
i s  presented o f  the development o f  reduction  
processes in  a b la s t  furnace in  sm eltin g a 
standard ox id ized  fee  (s in te r , p e l l e t s ) , or 
a m eta llize d  burden. The m eta llize d  feed i s  
reduced q u ite  rap id ly  down the furnace sta ck , 
and the exten t to  which in d ire ct reduction  
o cc u rs , in creases on changing from an oxided to  
a m e ta llize d  charge. Reduction processes
in  a b la s t  furnaces should be assessed  by the  
equation o f Pok’nvisnev and Y u s fin (ib id . , 1963, 
1077) which takes account o f  the in t e r -r e la t io n 
ship  o f  the three furnace c h a r a c te r is tic s  coke 
consumption ra te , the degree o f  gas u t i l iz a t io n ,  
and the d ir e c t  reduction r a te .

D¡d5i lurnace gas-, ana соке rate are discussed.

In d ire c t Reduction o f  Iron i s  the R esu lt o f  SeDaratihcj 
the Thermo-Dynamics o f  th e Blast-Furnace Process frees 
the K in e tic s , (Ic y . VUZ Chorn. M et., 1974, (0 ) . 1 9 -2 2 i  
(from Rus.) Cherr.yatin, A .N . . The reasons fo r  the  
con trad ictory  nature o f  ideas on the r o le  o f  in d ir e c t  
reduction o f  iron are c la r i f ie d . This con trad iction  
i s  explained by the use o f  a d iffe r e n t volume o f p r i 
mary inform ation , the in s u ff ic ie n t  weight given to  
ro le  o f  k in etre  laws in form ulating the ideas on '• 
b o ttlen ec k s, the exaggeration o f  the p o s s i b i l i t i e s  
o f  thermodynamics in operating schrmea o f  p a r t ia l  
heat balan ces, and a lso  by the a r t i f i c i a l  separation o f  
in v e stig a tio n s  o f  th is  p a rtic u la r  problem, frem the  
in v e stig a tio n  o f  the mechanism o f  thermal transforma
tio n s  as a whole.

c
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«
. I n d ire ct Reduction and Carbon Consumption in B la s t -  

Furnace O peration . N.N.Biibarykin (from R uss.)
( F t a l1, 1 9 7 5 , ( 5 ) ,3 9 5 -4 0 1 .) .  This method o f  c a lc u la 
tin g  carbon consumption i s  based on a comparison o f  
carbon consumption as a reducing agent or a heat  
source under con d itio n s o f  d ir e c t  (Ri = O) or in d ire ct  
reduction (Rj, = 1) . A l l  reducing-procoss in d ices  
are c lo s e ly  re la te d  and are d e f in it e ly  determined 
by the op eratin g  con d it ion s (com position o f  raw 
m a te ria ls  and p ig  iro n , h eat consumption, b la s t  
temp.and com position ).T he value o f  Ri or Ri cannot 
be taken as an independent index.CO The lo w est tech
n ic a l ly  p o ss ib le  consumptions o f  g a s if ie d  carbon C{. 
(standard reducing agent CQ, coke k) in operation  
w ithout hydrocarbon in je c t io n  were analysed as app
l ie d  to  b la s t -fu r n a c e  operating in d ice s  at the Mag
n itogorsk  combine and oth er works over se v e ra l  
y e a r s . C a lcu la tio n  r e s u lts  agrees w e ll with exp eri
m ental data. A low s p e c i f ic  carbon consumption, 
contrary to th e o r e t ic a l ideas o f  'i d e a l '  furnace  
w orking, i s  obtained by decreasing Rj^,Q - An increase  
in  the o x id a tio n  s ta te  o f  the raw m aterial w ith a 
sim ultaneous r is e  in  i t s  r e d u c ib ility  a c ts  in  the 
same d ir e c t io n s .

H -P .

lngi r e c t  Reduction o f' iron i s  the R esu lt o f  Separating  
the Thermo-Dynamics o f the Blast-Furnace Process frea  
the K in etics'. (Iz v . VUZ Chern. M et., 1974, ( 8 ) ,  19-22)  
(from R us.) Chernyatin, A .N . The r e a s o n ^ fo r  the .
con trad ictory  nature o f  ideas on the r o le  o f  in d ire c t  
reduction o f  iron are c la r i f ie d . This con trad iction  
i s  exolained by the use o f  a d iffe r e n t  volume o f p r i 
mary inform ation , the in s u ff ic ie n t  w eight given to  
ro le  o f  k in e tic  laws in  form ulating the ideas on 
b o ttlen eck s, th e exaggeration o f  the p o s s i b i l i t i e s  ~ 
o f  thermodynamics in  operating schemes o f  p a r t ia l  
heat ba lan ces, and a lso  by the a r t i f i c i a l  separation  o f  
in v e stig a tio n s  o f  t h is  p a rticu la r  problem, frem the  
in v e stig a tio n  o f  the mechanism o f  thermal transform a
tio n s  as a w hole. (P rice: £4) ' ,

! '  : b '

In te r -R e la tio n  Between the Course o f  the  
Reduction Process and Coke Consumption in  a 
B la st Furnace. A.N.Ramm, V.G.Manchinsky,
K .K .Shkodin, and Y a.B .K arp ilovsk y . (S t a l , 'F eb . 
1 97 5 , ( 2 ) ,  1 0 9 -1 1 3 , (in  R u s .) ; ELL M 2 5 1 5 6 ). 
E rrors are a lleg e d  in  the con clu sion s reached 
by N .N.Barberykin ( i b i d . ,1 9 7 3 ,9 7 3 ) in  h is  
a n a ly s is  o f  the reduction p rocesses in  b la s t  
fu rn a ces. The values o f  the degree o f  in d ire c t  
red u ction ,,, RiCO/ when carbonates are present  
in  the charge, v.'ere c a lcu la te d  in c o r r e c t ly : the  
in se rtio n  o f  the necessary correction s changes 
th e  re la tio n sh ip s  indicated between Ric o  and the  
° c h :Co r a t i o .  The a sse rtio n  th a t coke 
consumption under constant operating con dition s  
f a l l s  w ith decreasing degree o f  in d ire c t  
reduction was a lso  based on u n re liab le  d a ta , 
and i s  d ir e c t ly  re fu ted .



In v e stig a tio n  Of Some Coke P rop erties a f fe c t in g  
B la st Furnace O p eration s. L. C ro v e lla  e t  a.l (from  
I t a l . )  (B e l l . Tech. F in s ic e r . , 1974, ( 3 2 9 ) .  5 3 2 -
540)
Changes in the coa l mixture le d  to  a d e c lin e  in  
b la s t  furnace e f f ic ie n c y  not shown in  the routine  
t e s t s  on the coke. Ash content and r e a c t iv it y  are 
shown to  be corre la ted  w ith  the e f f e c t s  and 
a t e s t  o f  the decrease o f  p a r t ic le  s iz e  in  pas
s in g  from the th roat to  the tuyere le v e l  was shown 
to  be a good in d ica to r  fo r  the coke q u a li t y .  
( P r i c e : -  £ 7 .0 0 )

Injection o f  reducing gas into blast furnace (FTG process). (Proceedings o f  the 32nd  
Ironmaking Conference AIME, 1973 ,288 -224 ; discussion, 295-305) YATSUZUKA,
T .. OHMORl. K., H A R A .Y ., IG U C H I.M ., SCHLINGER,W . G.. Full-scale 
tests were conducted using a commercial blast furnace w ith  hearth dia. o f 29 ft.
10 in. The reducing gas was produced by the 'Fuji-Texaco' (FTG) process, and was 
injected into the lower section of the blast-furnace stack a t ^ l 000 °C . The test 
results showed Mat the coke rate was reduced 'v/GOko/ton by injecting the cas at a 
rate o f/^N m -V to n . The economic advantage obtained was 1 % in hot metal produc
tio n  per 100 rri3/ton o f hot reducing gas injected. There were no adverse effects on 
the smooth operation of the gas generator, injection equipment or blast furnace.

Vt- c- (

E ffe c t  o f  coke r e a c t iv ity  on i t s  consumption in b la s t  
fu rn ace. (Eutnicke L is t y , Dec. 1973, 28 , (12) , 633 -8 3 9)  
MALY, J .  Coke consumption in  a b la s t  furnace i s  not 
d ir e c t ly  re la te d  to  i t s  r e a c t iv it y . Although a high  
r e a c t iv i t y  decreased coke consumption, the t o t a l  e f f e c t  
o f  coke r e a c t iv it y  can be con siderably  in flu en ced  by 
oth er coke p r o p e r tie s . The va lu es o f  coke r e a c t iv it y  

'w ere n ot s u f f ic ie n t  alone to  evalu ate  coke p ro p ertie s  in  
th e  b la s t  fu rnace. At 1100°C coke r e a c t iv it y  increased  
probably a s  a r e s u lt  o f the etching o f  the coke su rface  
by CO2 -

a C, )£> iP  £>3
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T ransient Behaviour o f  the B la st Furnace
a ft e r  Changes in Operating V a ria b les  a t ?fuyere 2. £ .3 ' 1̂ d
L e v e l. E.Schurmann, K .M atth eis, and D .E u lte r .
(Arch.Eisenhuttenw esen, M ar.1975, 4 6 , ( 3 ) ,
195-200) (in  G er.) A formula i s  derived  
allow ing the p o sitio n  o f the sm eltin g zone 
in  the b la s t  furnace t o  be c a lc u la te d  on the  
b a s is  o f  the reduction and temp, p r o f i le s .
S h ifts  in  the sm elting zone brought about by 
changes in con dition s can be determ ined. The 
th e o r e t ic a l con sid eration s are confirm ed  
by a p r a c tic a l example based on ty p ic a l  
c o n d itio n s .



In v e stig a tio n  o f  the T ra n sitio n a l Behaviour o f  the , ^
B la s t  Furnace on Making Adjustm ents a t Tuyere L e v e l. J o  5 • 3 3 .  ' *—
K .M a tth e is , D .iiu lte r , and n .Schum ann. (S ta h l E ise n ,
7 Nov, 1 9 7 4 ,9jl, (23) ,1 1 0 0 -1 1 0 3 ) (in  G er.)
The e f f e c t s  o f  changes in  b la s t  te m p .,fu e l q u an tity , 
b l a s t  humidity and mixed b la s t  0  content on the 
o p e ra tio n a l data o f  b la s t  fu rn a ces , p a r t ic u la r ly  
during the tr a n s it io n a l p eriod s have been stu d ie d .
The most immediate e f f e c t  on s la g  and hot metal 
v a lu e s  i s  caused by b l a s t  h u m idity , follow ed by O 
c o n te n t, b la s t  temp.and fu e l  l e v e l .  The e f f e c t  o f  
a d ju stin g  these v a r ia b le s  on the e xten t o f  Mn and .
S i  redu ction  i s  shown. • .

In v e s tig a tin g  The Coke Raceway-Zone ah the Tuyeres 
o f  the B la st  Furnace. N .G. Makhnek, O .P . Onorin,
K. D. Konovalov, V .P . Papenov, and V. Kh. Vakulenko. 
( S t a l \  Ju ly 1975, ( 7 ) ,  5 88 -5 9 0  (In  R u s .) ; S te e l  
in  the USSR, July 1975) The
d e n sity  o f  packing o f  the bed coke in  the v ic in i t y  
o f  the tu yeres in  a b la s t  furnace i s  reduced as a 
r e s u lt  o f  combustion tak in g  p la c e . The reduction  
in  d e n sity  in crea ses w ith b la s t  Volume and r is e s  
sh arply  as raceway zones are c rea ted . The e x ten t  
o f  such zones v a r ie s  w ith the le v e l  o f  the molten  
p rod u cts , s la g  and ir o n , in  the e xten t o f  the race
way zones and enables the furnace to  be worked a t  
a h igh er ra te  by in c re a sin g  the b la s t  volume. Too 
frequ en t tapping should accord in gly  be avoided.

2 £>S. 1)1

r ,  - ■ . V. N, Andronov and 7  cs t>i .u  Hcartf
' , 587-589 irnu;sia J -Sh- Pl0,kln- SSU-J-ly I974,t7J
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S ilic o n  Reduction in the B la s t  Furnace M eltins Zone 
and the H earth .T.Kootz c t  a l .  (from GeF.")"(Tnyesen^~  
forschung, 1973, 5^,(1) 1 7 -2 7 ) . Further evidence i s  
produced th a t reduction o f  s i l i c a  in the b la s t  
furnace to a s i l ic o n  takes place by two d if fe r e n t  
mechanisms in two d if fe r e n t  zon es, thus accounting  
fo r  the anomaly between the behaviour o f s i l i c o n ,  
manganese and sulphur in the p rocess. S ilic o n  formed 
in the upper p art o f the furnace ,-»nd th a t formed in  
the hearth in contact with slag  aia d iffe r e n tia te d  
and the former i s  re lated  to  the rjangue in the ore and 
the la t t e r  to slag  b a s ic ity  which i s  in turn a ffe c te d  
by the s i l i c a  reduction process i t s e l f .  (P r ic e :£ 1 1 .)  .

• jC, ¿1 2-
(5 b n.
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42 OHO Theoretical Analysis of Blast Furnace Operation Based on 

the Gas Flow Through layered Ore and Coke Burdens. M. 
Kuwubara and !. Muchi. Symposium on 0hsl-Furnacc Aero
dynamics, University of Now South Wales,V/oiloai’.ontf,Aus
tralia. 1975,61-97 {Prcprir.l-I'r.tclish].

To clarify the characteristics of nonuniform flow of gas through 
layered burdens of ore nnd coke, flow equate,ns of continuity and 
motion were solved numerically taking account of the geometrical 
effect of a bed. The results arc compared with that predicted by an 
approx, solution. A mathcmalìcnl-kincUc model for determining the 
distributions of process variables over the region from the top to 
Die melting level of blast Iurnncc with the horizontal or the inclined 
layers of burdens is developed in consideration of the uneven gas flow. 
By Uic use of this model, the longitudinal and the radial distributions 
of process variables in an existing blast furnace in Japan were ca l
culated with the aid of a digital computer. Computed results show 
that the process variables and the moiling level change remarkably 
over the cross-section of the furnace and that the patterns of these 
distributions are similar to the results observed by other investigators.

42 0055 Softening Behaviour of B laet-Furnacc Burden Materials.
, P.Barnaba, M.Ccccarini, and R.Fontana. Boll.Tec.Finsi- 

/  der^Feb. 1976,(348),69-85 [in Italian).
Isothermal tests were carried out ir. the temp, range 950-1100 *C 
with reducing gases of various compositions in order to study the 
softening behaviour of basic and acid sinters and commercial pellets 
in the blast-furnace burden during reduction under load. Softening is 
associated with the V/üstite-» Fe transformation ir. particular, and is 
caused by the non-topochcmical formation of Fe. A study was made 
o f  the Fe formation mechanism with the aid of structural analysis 
with the optical and scanning electron microscopes. 16 r e í H.S.

42 0141 The Manufacture of Basic Pellets and Their Behaviour in the 
Blast Furnace. N. A. Hasenack, Ft. B. Vogel, and F.

S '  ffommingn. Rev. MdtnlL, Mar. 1976,73. (3), 259-2fi0;dis- 
r Cession. 2^0-2d'i~[in French and English).
Trials were undertaken in connection with a new integrated steel 
plant project in the Netherlands to determine the relative merits 
of acid-fluxed and self-fluxed pellets for use in sinter/pellet 
mixtures in blast-furnace burdens. Pilot plant pelletizing experi
ments and blast-furnace trials are described, and detailed cost 
Comparisons made. Fluxing with dolomite ha:* a detrimental effect 
on Sinter quality but the use of limestone raises quality to Japanese 
levels. 9 ref.-P .C .K .

-  •

levels. 9 re i.-P .C .K .
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A IM E , 1973,40-59). GEORGE, D. W. R., P tA R T , J. A., A  general deteriora
tion in blest furnace nerfcrmance cvj?r a oenod of several months was characterized 
by a gradual build-up of pressure at a constant wind rate until hanging occurred; 
slipping and pealing’ followed by a chiliad hearth (low matal tamp., low Si and high 
S in the hot metal, and cold slag that would not run clear of the furnace runner but 
had to  bo dug out); and many casts w ith small coke discharged through the Fe notch 
during casting. A fter a long investigation the problem was inc'entmed as being an 
alkali content in the charge too high fo r the quality o f coke being used. The investi
gation is detailed and the remedial actions taken are given.

The A lk a li  Problem in  the B la s t  Furnace. K .P . Abra
ham and L .I .  S ta ffa n e sso n . (S c a n d .J .M e ta ll. ,  1975 ,
4 , ( 5 ) ,  193 -204) A survey
i s  made o f  the a lk a l i  problem in  the b la s t  fu rn ace. 
Standard fr e e -e n e r g y -o f-fo r e la tio n  diagraias o f  a lk a l i  
Compounds th a t can occur in  the b la s t  furnace are  
m odified w ith the l a t e s t  l i te r a tu r e  d a ta . The 
thermodynamic s t a b i l i t y  o f  the a lk a li  compounds 
during the b la s t -fu r n a c e  process i s  d iscu sse d .

<2 0197 Alkali Control at Rofanco. J. D. Ashton, C. V. Cladvsz,
J. Holditch and C. II. Walker. Proceeding.-, oi the 32nd' Iron- 
makln;; Conference AIME, 1973f,-Cd-7a_fMciTAT.'7l&7-~72 
iOGOf (in English].

Under certain conditions of high slag basicities and high hearth 
temp., the alkali oxides, K30  and NagO,even in relatively low concen
trations in the burden, can rapidly accumulate In a blast furnace and 
result In two major effects: operating problems such as hi,:h blast 
pressures,hanging, scab formation ar.d coke deterioration; reduced 
lining life caused by refractory wear front both physical abrasion 
and chemical attack. In a study of the problem in a particular fur- 
nace.lt was found that — Gib K20  r  h'a2u/m.: ton of hot racial was 
the max. that the furnace could handle. Alkali control methods were 
developed, and a comprehensive monitoring programme is row in 
effect. Some empirical relationships describing K30  removal in the 
blast furnace were devcloped.-M. M. It.

©



The C on tribu tion  o f  A lk a lie s  to Crust Formation and 
S e ttin g  L’n and A lk a li  Balance for B la s t  Furnaces.
H.Masuda. (Motal.ABM.S e p t . 1974 ,30 , (202) ,6 3 1 -6 3 6 ) ( 
in P r t .)  A rough a lk a li  balance covering 90 con
secu tive  days o f  operation  fo r  each o f two b l a s t  
furnaces was prepared by considering the amounts o f  
K2 O pu t in to  the furnaces each day in the s o l id  
charge and the amounts th at were removed by way o f  
s la g  and by the p ortion  o f  dust captured by the 
cyclone d u st c o l le c t o r .  ’ Tne work showed th a t the  
amount o f  accumulated a lk a lie s  in a b la s t  furnace i s  
not n e c e s s a r ily  the amount th a t w i l l  be found in  
the c ru st formed on the furnace w a lls . The r e s u lts  
support the assumption o f  a process o f  r e c ir c u la t io n  
o f  a lk a lie s  in  the in t e r io r  o f  the fu rnace. Means 
o f  e lim in a tin g  these n everth eless harmful substances  
include in creasin g  s la g  volume and working w ith  an 
acid  s la g .

/c*> vr* q> ih s  . ¿ c z .  9  S' : 
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Solving PrCwlCTÜS i.Ti CSM * S F»j?TTT!fiC<5<* - (T\p>v•
Latinoam- S id e r ., Mar. 197 4 , ( 7 ) ,  8 -1 3 , 28) (in  P o r t .)  
MASUDA, H. The burning o f  cleaning charges composed 
la rg e ly  o f  coke on a lte r n a te  days, the use o f  flame  
temp, on the low sid e  in  the furnaces and the e lim in a 
tio n  o f  excess a lk a l is  from normal m eltin g charges ^  
keep C ia . S id erurgica  fa c t io n a l , V olta  Redorda,
B r a z il, b la s t  furnaces s c a b -fr e e . When attem pts to  
remove scabs by cleanin g charges p lu s p eriod ic  dynami
tin g  were not e n t ir e ly  su c c e s s fu l, a tte n tio n  was focu 
sed on prevention  rath er than cure. The su c c e ssfu l  
stra teg y  was developed a fte r  discovery o f  the high  
a lk a li  con ten t (c h ie f ly  KjO) o f  the sc a b s . S tre ss  i s  
la id  on the e vo lu tio n  o f  the so lu tio n , which included  
in v e stig a tio n  o f  the c ra ck lin g  o f  the unsAntered haema
t i t e  ores fre q u en tly  used in the furnaces and the  
re la te d  ir r e g u la r i t ie s  in  the speed and com position  
o f the reducing gases in d if fe r e n t  p a rts  o f  the fu rn ace, 
the c o r r e la tio n  between the b a s ic ity  and the permeabi
l i t y  o f  the charge, the e f f e c t  o f  the re s is ta n c e  to  
hot degradation o f  the s in te r  on re sid u a l C , phenomena 
o f re cy c lin g  o f  a lk a l i s  and the e f f e c t  o f  condensed 
a lk a lis  on s o l id  ch a rg es. The approaches used to  
attack  the problem are o ffe r e d  as u se fu l to  the so lu 
tio n  o f  scab problems in  any b la s t  fu rn ace.

liW- (4 3 v h 0

42 0195 Blast F\imacc Operating Experience With High Oil Injection 
Kates and Oxygen Enrichment, ,1. ,J. Quigley, H, I,. Troup and 
C. H. Craig. Proceedings of the 32nrJ fro:-,making Conference 
AIME, 1973, 2G-33"i.,-M.'A.p 7-"»97-72"G(N3"j'"jin" flrVriish 

Development of fool injection lancer, and the d-mign of the iuel'nil 
and 0  tranr.port are dcUileJ, ami opera;mg rr r.ultn are given.
Atornizatinn of oil v. ar* found to be esv.r.ltal for high injection rates. 
By keeping O utilization <'60'’4,hi,:d rates of oil were injected with 
min. problems from C carry-over. A higher replacement ratio 
(pounds of coke saved per pound of oil injected) was found A i?h high 
tiast temp, operations than with O injection. The relationship ImU'een 
percent O enrichment and production rale was found to he linear up 
to at l^ast 27‘/j 0. riot tnc’ al quality was maintained although slag 
basicity increased, fl rc.-f.--M. M. H.
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Use o f  th e N o .l  B last-F urn ace Cast House a t  
Nipron-Koiian, Fukuyama. (Centre Document, 
Siderurcfic.-ec C lr c u l . Ir .fo m .T e c h a -, 1 9 7 4 ,3 1 , (10) , 
2 09 9-2 10 7 ) (in  Fr) ANNICHINI, A. and THIRION, C . 
The b la s t  furnace has a u sefu l.volu m e o f  1920 m^,
27 tu y e r e s , and a production o f  5500 to n s /d a y . The 
la y ou t and dimensions o f  the cast-h o u se  runners are  
o u t lin e d , and d e t a i ls  o f ,  in te r  a l i a ,  the b la s t 
furnace tap p in g  techniques are g iv en .

C o n sisten t Ir o n : The Steelm aker’ s View point.
M. D. Ward. (Iron-making and rteelmalcir.g, 1975, 2 ,  
8 9 -9 4 ) The economic and p r a c tic a l steelm aking  
c o n sid e ra tio n s  a r is in g  from v a r ia tio n s  in  b la s t  
furnace iro n  a n a ly sis  are d iscu ssed  w ith p a r t ic u la r  
r e f .  t o  th e  tapping c on stra in ts  imposed by 
customer and q u a lity  con tro l co n sid e ra tio n s .

tk 'y  \^2'- , £

E ffe c t  o f  th e S ize  o f  Tap on the Chemical 
Com position o f  Pig Iro n . A .M .L a p a ,V .T .II 'in ,  
A .I.V asyuchenk o, and I .I .C y s h le v ic h  (K e ta llu rg iya 
i  Koksokhir.iya, 1975, (4 3 ) , 9 5 -9 8 ) (in  R us.) 
P rocesses taking p lace in the lower p a rt o f  the  
b la s t  furnace stack during the tapping o f  p ig  
iro n  were stu d ied  with sp e c ia l regard to  the  
r e la tio n s h ip  between the amount o f  each tap and 
th e  therm al c h a r a c te r is t ic s  o f  the fu rn ace. Too 
la rg e  a tap  in  some cases led to  unacceptable  
f lu c ta t io n s  in  temp, which in h ib ite d  optim al 
working and in te r  a lia  adversely  a ffe c te d  the  
com position o f  the pig  iro n . A c orrect tap s iz e  
was v i t a l  in  ensuring chemical s t a b i l i t y  o f  the  
product and the s a fe ty  and working l i f e  o f  the  
whole in s t a l la t io n . C areful choice o f  s la g  mass 
and com position was a lso  e s s e n tia l to  prevent 
d e v ia tio n s  from the norm.

£"j | 6 . 0 £>&>' *2—
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Ways o f  Reducing Metal Loss when Tapping The E la s t  • 
Furnace. L. Ya. Shparber and Yu. P. T ru n ilov . (M et- 
a llu r g , Nov. 1975, (1 1 ) , 9 -1 2 ) (In Rus.)
The e f f e c t  o f  ( i )  technology o f  b la s t -fu r n a c e  sm elt
in g , ( i i )  preparation o f  iron notches and iron  runners 
and ( i i i )  tapping regime, on the lo s s  o f  p ig  iron  
was examined. The metal lo ss  in the form o f  waste 
and a lso  w ith s la g  depended on both the q u a lity  o f  
hearth team'work and the design o f  the main hearth  
spout and d is tr ib u tio n  system. Measures are d es
cribed which can improve separation o f  iron from 
s la g  and reduce metal lo s s  when tapping the b la s t  
furnace.

1 6 ^  . J A Z . Z -  v 
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Tapping Pig Iron from the BSast Furnace. N.G. 
Kakhanek, L.K.Kostyrev, end L.Ya.Shpcurber, (invest 
V . U . Z .Chernaya Met. 1974, (1 2 ) , 2 3 -2 7 (in Rus. ) j 
Steel in the USSR, Dec.1 9 7 4 ) . Experiments were 
made under laboratory conditions to study the 
relationships involved in the tapping o f metal 
from the blast-furnace. The results o f these 
investigations make i t  possible to  determine the 
correct conditions for dealing with the molten

rr 4 rr>n .
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Experimental Studies o f  S lag Flow in the Furnace 
Hearth During Tapping Operation. T . Fukutake and 
K. Okabe. (Trans. Iron S tee l I n s t .  J p n ., 1976 , 16,
( 6 ) ,  309-316)
The s la g  flow in a b la s t  furnace hearth was stu died  
by means o f  a model experiment to  determine the  
reasons fo r  a large  amount o f  molten products remain
in g  in the hearth even at the end o f  tap pin g, The 
flow  equations as w e ll as the i n i t i a l  and boundary 
con d ition s fo r  the s la g  flow  in the heafcth are  
qiven in  terms o f  dim ensionless v a r ia b le s .

J i i .  < z u  .

r
( A 2  0202 The Injection of Mazut into the Hearth of Large Blast Furn 

aces. D.I.Ashpin c( nf. Mctallurg, Aug. 1015. (6), 11-14 [i 
Russian J.

A system for injecting mnzut into the hearth of blast furnaces of 
capacity 2000-3000 m* is described. The use of mazut partially 
replacing the coke, improved the effectiveness of the operation of 
blast furnaces when working with slags contg.magnesia and alumina

I rl - Lj

B last-F u rn ace Operation on a Cold P la s t  Enriched with  
30% Oxygen. N .N . 3abarykin , N.M. Kryukov, L . Ya. 
L evin , V .S . Novikov, and Yu. V. Yakovlev. (Sta l*  
S ep t. 1975 ( 9 ) ,  7 8 4 - 790 (In R u s .) ; S te e l  in  the
USSR, S ep t. 1 97 5 ,)
E xperiences in  running a b la s t  furnace o f  1370 m1 
volume curin g a period when the h o t--b la s t  stava.-* 
were b ein g  recon stru cted are describ ed . A reduction  
in  b la s t  temp, frota 1050 to  80cC , and an in crease  
in  b la s t  O concentration to  30% secured a good h e a rt! 
h e a t, b u t furnace p ro d u c tiv ity  v/as reduced by 18.4%  
and t o t a l  fu e l consumption increased by 33.4% . Such 
op eratin g  schedules are ju s t i f i e d  only in ex c e p tio n - ' 
a l circu m stances, such as during h o t -b la s t -'s to v e  
re co n stru ctio n .

Cr6c |-1 & 2. . 3G 7



D iversification of Energy Sources for the Blast Furnace:__ , __.
the Double In je c tio n  P rocess. (Ironmnking end Sice]making, i 
1 9 7 4 , 1 ^  (2) , 85 -09 ) COHMuR, P. and DECKER, A . The 
b e st  b la s t  furnace in  the world are a t  p resen t working 
w ith about 380 kg cok e/ton  hot m etal and 100 kg fu e l  o i l /  
ton hot m eta l. The double in je c t io n  process makes i t  
p o s s ib le  to  reduce th is  coke r a te , so long as the e f f e c t s  
o f  th e  in je c t io n s  are a d d itiv e . T r ia ls  were c a r rie d  out 
on a furnace o f 4 .6  m hearth d ia . (45C tons hot raetal/day)
With 615 k g /ton  hot metal w ithout in je c t io n , the coke 
ra te  dropped to 436 k g /to n  w ith the in je c t io n  o f 428 Nm 
reducing g a s /to n  hot m etal in  the bosh (mainly H2 + CO) 
and 78 kg fu e l o i l / t o n  hot m eta l. The repalcement r a t io  
o f  the reducing gas was about 0 .2 5  kg coke/№nJ reformed 
g a s . 600 m̂  reformed gas and 150 kg fu e l  o i l / t o n  hot

D iv e r s ific a tio n  o f  B last-Furnace F u e ls . R .C apelani, 
M .Schneider, and C .S ta ib . (Centre Document, 
Siderurgigue C ir c u l.ln fo m .T a c h n .1 9 7 5 . 1 2 ,  (5 ) ,
1 1 0 9 - 1 2 2 ? i 1219) (in  F r .)  The p a r t ia l  replacement 
o f  coke in  b la s t  furnace fu e l by g a s , fu e l o i l ,  and 
C in je c te d  w ith a ir  i s  d iscu ssed . These processes  
on ly  replace 10-20% o f  the coke. Systems, aimed 
a t  ensuring good fu e l combustion are being te ste d  
in d u s tr ia lly  on an experimental s c a le , and should  
r e s u lt  in a doubling o f  the q u a n titie s  in je c te d . 
Other experimental techniques include the charging  
o f  pre-reduced products or d iffe r e n t  forms o f  coke, 
and the in je c tio n  o f  reducing gas in to  the hearth .
By combining severa l o f  these methods i t  i s  
th e o r e t ic a lly  p o ss ib le  th a t coke w il l  represent 
on ly  40-50% o f  the fu e l .

/  ¿ ° l  I ^ ^ v * ¿7 ' '<

Improving B la st Furnace Technology at the  
Karaganda Combine. B .li.Zhercbin , P.P. Mishin, 
A .E .P aren 'k ov , A.A .N ik itin , and V .V .V olk ov .
(S t a l , 1D ec.1974, (1 2 ) , 1068-1073 , (in  R u s .j ;
BISI 1 3 1 2 6 ). Experiences ir. operating a b la s t  
furnace o f  2700 u sefu l volume are d escribed , 
and the reasons fo r  increasing the tuyere d ia . 
from 180 to  200 mm, and modifying the charging 
system are reviewed. I t  i s  intended to  in crease  
the number o f  tu yeres to 24 , and o f  Fe-notches to  
th re e . Improved operating in d ice s  are planned 
by increasing the consumption o f heavy fu e l  o i l  
to  6 0 -8 0  k g /ton  o f  pig  iro n , and o f  the con
c en tra tio n  o f  O in the b la s t  to  30% and above.



The Progress A chieved in die Blast Furnace Process. (Pr.icc fristMutnic?ychJ973J25, 
jt1/2/3). 25-32} [In Pol.) RACOMINSKI Z. The uoc of _iuel enrichment through . t
the tuyeies o f a bloat furnace has shown a saving of 2.8 x IQu tons of coke over the - -  1 I 5> - X 1
last decade. and in 1972. about IOvj of die coke was replaced by substitute fuels. The 
fuels found to be e lective  were powdered coal and natural gas w ith powdered coal 
showing the most promise. Also discussed are some improvements to furnace design 
and construction, as well as problems associated w ith blast f jrnace slags and their 
utilisation. . i

Injection o f  reducing oas in to  blast furnace (FTG process). (Proceedings o f the 32nd  7» . \  k- 3  ■ o) ^  /
Ironmaking Conference AIM E, 1973,288-234; discussion, 2S5-305) YATSUZUKA,
T .. OHMORl. K.. HARA. Y., IG U C H I.M .. SCHLINGER.W. G.. Full-scale 
tests were conducted using a commercial blast furnace w itn  hearth dia. o f 29 ft. 
lO in . The reducing gas was produced by the 'Fu ji-Texacc' (FTG) process, and was 
injected in to  the lower section of the blast-furnace stack at*"^10Q0 °C . The test 
results showed thot the coke rate was reduced ^v/SOkg/ton by injecting the gas at a 
rate o f/~ , Nm3/ton. The economic advantage obtained war. 1% in hot metal produc
tion  per 100 m ^/ton o f hot reducing gas injected. There were no adverse effects on 
the smooth operation o f the gas generator, injection equipment or blast furnace.

Coal Use Down, P rod u ctiv ity  Up, With B e tter  B la s t -  • 
Furnace P ra c tice . J . E. Ludberg, W. H. Becken and 
R. C . Stanlake. ( 33 Mag. Met. P ro d ., Mar. 1976, 1 4 ,
( 3 ) ,  50-52)
The e f fe c t s  o f  the p e l le t  burden, o i l  in je c t io n  
and oth er changes on the coal consumption in  b la s t  
furnaces are describ ed . The use o f  p e l le t s  has 
provided increased burden p e rm eab ility , more uniform  
redu ction -gas d is tr ib u t io n , improved r e p ro d u c ib ility  
o f  burden, smoother flow ing stock and lower s la g  v o -j  
luraes. O il in je c tio n  end the use o f  p e l le t s  increased  
the h ot b la s t  temp, from 1200 to  1650°F (650-900°C ) 
Use o f  homogenized o i l  has allow ed a 30% in crease over  
previous o i l  rates with a corresponding coke irate. ■ 
E xtern al desulphurization o f  the hot m etal perm its 
th e :use o f  high o i l  rates without an increase  
in  s la g  b a s ic it y . Other changes include the use 
o f  steelm aking s la g , increased wind rate  and 
r e c y c l in g o f  the coke b reeze .

I'* A . Ù
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Iro n  and  Steel In ternational, A p r il 1974  
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£y G. J. McManus

Ai-mco has used coa l to  rep lace  13 % o f  the coke normally requ ired  
in  the Amanda furnace, vihich i s  equipped with a generation  o f  
p u lv eriz in g  and in je c t in g  systems. On the b a s is  o f  coke at £ 8 0 . -  
a ndt ton and $ 40 .— a ton , 13 % replacement ra te  saves £ 2.85 a ton o f  hot 
metal o r  S 285 over a month, whereas the use o f  o i l  o r  gas i f .  reformed 
outside  is  expensive.

№’S- ' lA-rV̂ 1'; o\ A  , F cio ' ff c

42 0126 Starting-Vp a B l a s t [ i n  Russian]. 
/  GaUcv «» c l . f n t l o U  general

During the starting up ot a 1 " through all the tuyeres im-
maintenance,natural *■5^ V h i s  allo^ed^.tabilization of the S con- 
mediatcly after cok* { ' r̂ u ™  the lime required for the operating 

-urnace to be attained.-L.C.

. [ < o i . 1 ^ 7 - 4 ;

Estim ating the Optimum P roportion  o f  Natural Gas To Be 
Mixed with the A ir B last in  the Blast  Furnace. (K eta llu rg , 
Mar. 1974, (3 ) ,  9 -10) (in  R us.) BYALYI, L.A . and KOTOV, 
A .P. A method o f  c a lcu la t in g  the r a t io  D o f  the volume 
o f  natural gas to  th at o f  the a ir  b la s t ,  a t  various c i r 
cu lar zones o f  a b la s t  furnace o f  2700 m volume, is  p re 
sented . The H content in  the gas samples, taken from 
variou s p o s it io n s  in  the b la s t  furnace stack , was in d i
ca t iv e  o f  the value o f  D.

T ech n olog ica l Assessment o f  Various Reg-¡jpgs o f  B last 
Furnace Operation under C onditions E xistin g  at  a 
Hew Works. Y u .I. Gokr.man. (S t a l1, Aug. 1975, (8 ) ,  
679-683 (In. R u s.);.. BISI 13916)
The performance o f  b la s t  furnaces o f  3200 ms cap acity  
are compared under the fo llo w in g  regim es: ( i )  in je c t 
ion  o f  co ld  natural gas in to  a b la s t  a t 1400°C en - ; 
r ich ed  to  35% O; ( i i )  natural gas at 500°C introduce 
in to  the b la s t ;  ( i i i )  as ( i )  and ( i i ) , r e s p . , but with 
coke-oven  gas su bstitu ted  fo r  the natural gas; 
and (iv ) a b la s t  composed o f  h ot-red u cin g  gases a t

a  2  . ¿<\ .



Proqress Achieved In The B last-Furnace P ro cess. E. 
Radominski (from P o l.)  (Prace I n s t . H u tn .,1 9 7 3 ,
2 5 , ( 1 - 3 ) ,  25-32)
Redaction o f  coke rate  by in je c t io n  o f  natu ral gas 
and o f  non-coking c o a ls  as lumps or as powder has 
been stu d ie d  in  Poland; the equipment fo r  coa l 
grin d in g and in je c t io n  i s  shown. (P r ic e :-  E 9 .0 ^ '

e C ' i . K r r\ /

/  /(r> o

r

In fluence o f  In je c tio n  o f  Hot Decomposed Hydrocar
bons and T ech n ological Oxygen on the M e ta llu rg ica l  
C onditions in th e B la s t  Furnace. J . Horvath. (Ban- 
y a s z . Kohasz. Lapok (K o h a sz .) , May 1975, 108 ,
( 5 ) ,  193 -197) (In  Hung.)
The e f f e c t  o f  a combined in je c t io n  c f  h ot decomposed 
hydrocarbons (n atu ral gas) and te c h n o lo g ic a l 0 on 
the m e ta llu rg ic a l con d ition s in  the b la s t  furnace  
v;as stu d ie d . For a con stan t th e r o r e t ic a l temp, o f  
combustion and 0  con centration  the temp, o f  the b la s t  
which g iv e s  a min. coke consumption i s  c a lc u la te d . 
The value i s  50 kg per ton o f  p ig  ir o n . In t h is  
case in d ir e c t  reduction i s  p r a c t ic a l ly  100% 
and no coke i s  consumed fo r  the d ir e c t  red u ction .

b ¿  lj
S& A 'a Î

/The Operation o f  a B la st Furnace Simulator with Gases 
Rich in Hq/H o0 . (Aufbereitur.qs -  Technik, 1974, (5 ) ,  
250-265) (from G er.) K2NZ2L, W. e t  a l .  . When blow
ing la rg e  amounts o f  hydrocarbon ga3 in to  the hearth , 
or a hydrogen-rich gas in to  the s h a ft , there i s  a 
change in  working d a ta . A b la s t  furnace sim ulator  
can be used to  study the behaviour o f  o r e s , p e l le t s ,  
sin tered  m ateria l and coke, e ith e r  sim ply, or as  
m ixtures, under varying con dition s o f  temperature; gao  
com position, burden and gas pressu re.

C C 9 .  I t s

■ n ^

Ĉombined Use o f  Heavy Fuel O il and Natural Gas in  B la s t -  
Furnace O peration . (S t a l* , June 1974, (6 ) ,  4 8 1 -4 8 8) (in  
R us.) TKACHENKO, A .A . e t  a l .  A technology for the  
combined use o f  heavy fu e l o i l  and natural gas i s  d e s 
crib ed , in  which the fu e l o i l  i s  introduced in to  th e  
n atural gas supply l in e  to each tuyere o f  a b la s t  furnace  
o f  1386 m3 c a p a city , operating with an O enriched b l a s t .  
The o i l  can be used as a su b stitu te  fo r  natural gas  
when th is  i s  in  short supply, or in  a balanced reducing  
mixture to  achieve a reduced consumption o f  coke. Main
ta in in g  furnace p r o d u c tiv ity , a coke saving o f  26 k g /to n  
p ig  iron (5.2%) was attain ed  when party the natural gas 
vas replaced by the fu e l o i l .  When the fu el o i l  was 
supplied at a ra te  o f  31 k g /to n  (or 58 m3/t o n  in terms o f  
natural g a s , in ad d ition  to  the max. amount o f  n atu ral 
gas in je cte d  (102 m3/to n ) the coke saving in ceased to  
45 k g /ton  pig  iro n .

f a - y s s . & s



42 0203 tmiustrial-Scalfc Use of High Sulphur Heavy Oil In the lUaat 
t Furnace. Whodyslaw Wozniacki and Wiktor Matlinski.

Wiadoinosei [futmeze, Jan. 1074,30, (11, 2*7 (in Polish). 
Heavy fuei oiFwith a hti.h S content, was considered as an alternative 
fuel for blast furnaces. With a calorific value of 0700 kcal/fcg,thc oil 
contained C 86.17.H 10.37,N. 0 .23,0  0.17,and S 2.30V  The flash 
point of the oil was 100-124 “C and the viscosity at 30 *C was 12-15 
Englcr degrees. The S content of the pig Iron was Increased by a 
elgnlflcancc amount,and If Introduced in amounts >50 kr./tort of pig 
Iron^rubscqucnt desulphurization of the metal would be necessary.

CiCfi. ¡ ¿ J  • 1 
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• Use o f  Heavy Fuel O il and P u lverized-C oal Fuel in  
B last-Furnace P ra c tice . L.G.Salamatov (from R u ss).
( S t a l ' , 1975, (1), 18~19)Natural gas is. g e n e ra lly  
in  short supply in  winter and i s  not a v a ila b le  a t  a l l  
works. A conrerence was held in  Karen 19/4 to  con sider  
th e  use o f  pu lverized  coal and heavy fu e l o i l  in stea d  
o f  or in  combination with natural g a s , w ith and w ithout ^  
oxygen enrichment o f  the b la s t . ( P r ic e :■£3.00)

42 0196 Special Tuyeres for the Injection of Large Quantities of Full 
Oil into the DUst Furnace. D. Borgnat, H. Della Casa,
M.Schneider, and C.Stnib. Internal. Iron Steel Cone.. 
Düsseldorf, 1974, Preprints, 1 974,TVoi7lTT2.1 .2 .3  1^16 
(Mct.j^., 7501 -72 0017) ¡in French],

To study the limitation of fuel oil injection through combustion dif
ficulties,a high power combustion chamber was constructed capable 
Of a blast rate of 10000 m3/h at 1100 *C,with pressures up to 2. 5 bar 
and oil injection of 2000 1,/h max. Three types of tuyere u erc com
pared: (i) a conventional three hole tuyere giving peak performance 
at 65g oll/m 3 air;(ii) a subsonic converging-diverging tuyere,with a 
corresponding value lOOg oil,and (iii) a supersonic shock wave tuyere, 
In which oil injection can be increased to a corresponding value of 
160g.-P .C .K .

c -  i ' I£>A.• »* 4 /\^ 
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Blast furnace operating experience vrith high o il inlection rates and oxygen Enrich- r
rnent (Proceedings o f  the 3 2 n d  Ironmaking Conference AIME, 1973, 23-39). f  L "T ! o ^  ■ d
Q U IG LE Y,J.J . TROUP, R. L., CRAIG ,G . H., Development of fuel injection
lances and the design of the fuel oil and 0  transport system ate detailed, and opera- (-& £ -••  "V  i T '3  < 2s
ting results are given. Atomization o f oil was round to be essential fo r high injection
rates. By keeping O utilization below 807o, high rates of oil ware injected w ith min. C- f© , \ U % . ^
problems from C carry-over. A higher replacement ratio (pounds of coke saved per 
pound of oil injected) was found wi th high blast temp, operations than with O e jec
tion. 1 he relationship between percent O enrich men t and production rate was found 
to be linear up to at least 27/o O. H ot metal quality was maintained although slag 
basicity increased.



Fuel oil trortiment
The amount of coal tar or residual 

oil that cun be added to a blast fur
nace to reduce coke rate is usually lim- 
ucu ueenuse ot metticient combustion; 
Nalco Chemical Co. has announced a 
prod act that can improve the situa
tion. FIKI'M’KKP 8255 is an easy-to- 
handle liquid combination of an or
ganic surfactant and a combustion 
catalyst.

Blast furnace operators often inject 
liquid fuels at the tuyeres to replace 
some of the expensive and scarce coke 
that is charged, in at the top. However, 
because of insufficient air/fuel contact 
in the limited combustion zone, too 
high a fuel rate will cause smoking, 
and unburned carbon will cause prob
lems in the scrubber water system.

The surfactant action of FIRE-PREP 
8255 promob-s better atomization of 
the fuel, yielding smaller droplets and 
improved combustion. The catalytic 
action lowers the ignition temperature 
of hydrocarbons and carbon, promot
ing more complete burning of the fuel. 
FIRE-PREP 8255 will usually allow 
the injection of more tar or oil with a 
resultant decrease in the coke require- 
ment/ton of hot metal. Since it im
proves combustion efficiency, it also 
helps the blast furnace to get max Btu 
value ouc of the fuel that it does use. 
When added to the fuel before it en
ters storage, it will help to control 
sludge formation in storage tanks and 
transfer lines. Heavier hydrocarbon 
constituents will tend to remain dis
persed, burning along with the lighter 
materials when they reach the com
bustion zone.

i t ? . '->'-7 ■ Li
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In addition to its use in blast fur
nace supplemental fuel, FIRE-PREP 
8255 can improve the efficiency of 
other steel mill processes fired with 
residual fuel oil, such as reheat fur
naces and boilers. The expected effect 
in these operations is reduced visible 
Stack discharges due to more complete 
combustion and improved heat trans
fer due to cleaner surfaces.
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4Z l42 0142 Conditions for Fuel-Oil Additions to Blast Furnaces 
During Pig-Iron Manufacture. Werner Hoffmann. Thesis. 
Tech. Un';v. Aachen. 1074, 62 pp [in German).

Fuel-oil input for pig-iro;. production can be doubled by controlling 
the size of oil droplet produced in the blast. Blast temp.and velocity 
vhen too hi¿h tend to reduce oil combustion so that the oil input 
should be arranged perpendicular to the blast. Complete combustion 
of small droplets overcomes the temp.-lowering cited of high fuel
oil additions. Coolin" the lance is necessary to prevent cracking of 
the oil before combustion. 41 ref.—P.V.

(o £ . P S /- 1/ •
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Appropriate Operational Range fo r  Simultaneous I n je c -  ¿ ¿ E io h  ■ 
tio n  o f  Oxygen and O il in Large Q u an tities in the Blast . » ,
Furnace. (Tetsu-to-hagar.e (7- Iron S tee l I n s t . J a p .) , • -  ‘
July 197 4 , 60 , ( 8 ) ,  1078-1083) (in  J ap .) KIGUCHI, M.
IIZUKA, M ., KURODA, K. and SUMiGAMA, T . Sim ulta
neous in je c t io n  o f 0 and o i l  in  large  q u a n tit ie s  i s  
l ik e ly  to  cuase s lip p in g  and oth er ir r e g u la r i t ie s  in  
the b la s t  furnace i f  the choice o f  each qu an tity  i s  
in ap p rop riate . For th is  reason, i t  i s  necessary to  
tr e a t  th is  problem both from th e o r e tic a l and opera
t io n a l p o in ts  o f  view. To solve  th is  problem the idea  
o f  an appropriate operation al range i s  introduced  
which takes in to  account the lim ita tio n  o f  heat ex 
change o f  gas and burden, th e o r e tic a l temp, a t  tu yeres  
and f u l l  combustion o f  o i l .  Fukuyama No. 2 BF has 
been operated applying these c o n sid e ra tio n s . The 
op eration al r e s u lts  o f  330 kg/tlEJ coke r a tio  and 78 
kg/tb’M o i l  r a t io  have been obtained by O enrichment 
o f  2 .5% . The furnace i s  operated under good con d itio n s  
with 3.8% O enrichment, v/hich proves th a t the idea o f  
an appropriate operation al range i s  very b e n e fic ia l  in  ■ 
in je c tin g  O and o i l  in large q u a n tit ie s . I
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/  c  x  ~y ^  °<2 0032 Now Developments in Blast-Ftirnnee Oil Injection. Fried* fc* v  '  w
rich Lllth. Kicp?tg KachPcr., July 1073, Slt {7), 301-302 
[*n German].

Some of the methods for injecting oil In blast furnaces a re appraised.
Adding water to the oil to form an emulsion requires subsequent O 
enrichment, with an increase in the cost. The use of a radial nozzle 
enables a greater rate of injection, up to 150 kg/ton of molten metal 
lobe achieved, without O enrichment.—BA

C on ditions fo r  High F u e l-O il A d d ition s to  B la s t  
Furnaces During P ig -Iro n  Manufacture. Vi. Hoffmann. 
(T h e sis , Tech. Univ. Aachen, 1974 , 62 pp) (In G e r .) 
F u e l -o i l  inp ut fo r  p ig -ir o n  production can be doubled 
by c o n tr o llin g  the s iz e  o f  o i l  d rop let produced in  
the b l a s t .  B la s t  temp, and v e lo c ity  when to o  high  
tend to  reduce o i l  combustion so th a t the o i l  input 
should be arranged prependicular to  the b l a s t .  Comp
le t e  combustion o f  sm all d ro p le ts  overcomes the temp- 
low ering e f f e c t  o f  nigh f u e l - o i l  a d d itio n s . C ooling  
th e lan ce i s  necessary to  prevent crackin g o f  the  
o i l  b e fo re  combustion.

££><•)• l Lk i ^ t  *7 •
7  5 3 . B 1

<2 0073 Fuel-Oil Injection into Blast Furnaces: A Literature Review.
j r  H.G- Lunn and G. W. Waterhouse. J. Inst. Fuel. June 1976,

/  <9, (399),70-78 [in English).
The use of auxiliary fuel injection in blast furnaces is reviewed. It is 
suggested that auxiliary injection, although expensive, will continue to 
be used because of the operating flexibility it introduces into the 
melting operation. Injection rates can be increased above those 
currently used by adjustment of current operating procedures. The 
economics of fuel injection are discussed and the main competitors 
to oil are natural gas. coke-oven gas and non-coking coal. However, 
it is concluded that on economical grounds the latter is the only 
competitor to oil. 59 ref.- R.E.

66? . /6 5 «5'«7- /  
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Combustion  o f  Heavy O il in Blowpipe And T uvere.T  /  r e> i, o
In a ta n i e t  a l  (from Jap.) <Tetsu-toH aaqane.~ T 9 7 6 . ” ' ' W  >
| 2 , ( 5 ) ,  514-524) C U t 7 5  3. *
Experim ents on models and on a b la s t -fu r n a c e
tuyere showed con d ition s under which the in je c t io n
o f  heavy o i l  could be in t e n s i f ie d  w ith out the
form ation o f  s o o t , ad a ls o , by means p f  p rob es, the
reactions occu rrin g and 'where they o ccu rred , were
determ ined, making some assum ptions. Two types
o f  blow pipe were developed and th e ir  e f f e c t s  on
b la s t  in je c t io n  were obs'erved. (P r ic e :— £ 1 9 .0 0 )



Operation o f a 3000 n3 Riant Furnace U sing Heavy Fuel 
O i l .  (S tn l1 , O ct. 1974, (1 0 ) , 886) (in  Rus.JASKPIM,
B . I . ,  STEPTSCJV, Zh. E.-, ADMAKIN, F .K . and GUSAROV,
A .K . P lant and equipment in s ta lle d  fo r  in je c tin g  
heavy fu el o i l  in to  the hearths o f  a 3000 and 2000 m 

b la s t  furnace are describ ed . K ith  an in je c t io n  rate  
o f  2 1 .3  k g /ton  o f  pig ir o n , a corrected  coke saving o f  
2 8 -k g /ton  p ig  iron was obtain ed .

c f -  c! - ^ ^
¿ £ > • ¿ ^ ' / 5 ^ 1 1 ' ?

Use o f  Heavy Fuel O il  and Pulverize d -C o a l Fuel in  
Blast-Furnace P ra c tice . L .G .Salam atov (from Russ) .
( S t a l1, 1975, (1 ) , 1 8 -1 9 )Natural gas i s  g en e ra lly  

in  short supply in w inter and i s  not a v a ila b le  a t  a l l  
works. A conference was held  in  March 1974 to  con sider  
th e  use o f  pulverized coa l and heavy fu e l o i l  in stead  
o f  or in  combination w ith natural g a s , w ith ana without 
oxygen enrichment o f  the b la s t . (P ric e : £ 3 .0 0 )

• X ?  L<;
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0019 Recent Progress and Future Prospects in Blast Furnace 
Fuel Injection in Japan. Heiji Dcegami. Trans. Iron Steel 
Test. Jap.. 1974.14.(1). 54-60 [in English]."

Recent progress of fuel injection with comments on future problems 
related with energy (coking coals and nuclear) are discussed. Blast 
furnace metallurgists must make efforts so that the max. blast 
furnace etficicncy may be achieved through the careful use of petro
chemical fuels by the effective use of the other alternative fuels. 
Some of the difficulties have been overcome and successful results 
obtained by fuel injection technologies. 27 ref.—F. G. N.

U * * -  I f - V  ¿ 6 7  4  i s * - '
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JSfurry injection in the blast furnace. (Congress, 'Coke and Iron in  the Steel Industry. 
1966,509-514). [from  Fr. ]  LIMPACH, R., et al. Blast Furnace No. 5 of the 
Seraing Works of Cockerill-Ougreevvas equipped w ith  a slurry injactiorvplsnt based 
on the system developed by C.N.R.M. A  coalfuel o il slurry, containing 62 wt.-% o f 
moist coal (9.5% HyO, grain size range: 0-12 mrr,) and 38 wt.-% extra-heavy fuel 

■ o il was injected through the 8 hearth tuyeres o f BF No. 5. The firs t test was run at 
an inj'ection rate o f 102.5 lbs o f slurry/NTHM . During th is test, the furnace was 
running very regularly and the pig iron was o f very good quality. The comparison o f 
the corrected coke rates for the base period and fo r the test period gave the replace
ment ratio cokc/slurry; this ration was verified by theoretical calculations. The 
injection tests, which had to be stopped fo r a relining job  o f BF No. 5, were resumed 
soon after.

/  ,* -j % . 3 ¿7 L 
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s p e c ia l Tuyeres fo r  th e -In je c tio n  o f  Large 
Qu a n tit ie s  o f  Fuel O il in to  the M a s t  Furnace.
(Centro Eo current .Sicterurqique C ircu l.In form .T e ch n . , 
1 97 4 , 31 , ( 1 1 ) ,  2445-2455) . ( in Fr) BORGNAT, D.
DELLA CASA,H.SCHNEIDER,M. and STAIB.C. The 

in je c t io n  o f  large amounts o f  fu e l o i l  in to  b la s t  
furnaces i s  o f t e n  lim ited  by problems o f  com bustion.
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NKG Process .  T . M iyashita, K .Sano,H .N ish io , S. 
Chceki and T.Nayuki.(Ir o n  Steelm aker, Feb. 1975,
2u  ( 2 ) ,  29 -33) Due to  the high cost o f  0  and 
natural gas fo r  Fa and steelm aking, Nippon 
Kokan KK sta rte d  to  produce cheap reducing gas by 
reforming some gaseous hydrocarbons, such as 
coke-oven g a s , natural gas and gas obtained by 
cracking o f  c o a l, with CO2 and H2O contained in  
the reforming raw m aterial formed by the b la s t  
furnace top  g a s . The top gas o f  the b la s t  
furnace i s  reformed to  a reducing g a s , which i s  
in je c te d  in a recycle  system in to  a b la s t  furnace 
sta c k . Methods were developed to  lower the N 
content in  the in je cted  gas, produce reducing 
bas without S in terferen ce  and in je c t  s a fe ly  in to  
b la s t  furnace sta ck . Commercial furnaces and 
t h e ir  operatin g techniques are described in  
d e t a i l .  The economic advantages, such as using  
lower amounts o f  v irg in  m a te ria l, or 3% energy 
c o s t  saving, are ca lcu lated  with the aid  ,
o f  mathematical models.

¿ ¿ r  ) i > 2  . ¿ ¿ 7 . 4  
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42 0197 Fk>r»ch Injection of Jtciiucin;; Cns (into a I'ln.**t Furnace).
A.Fuos,N.PonghiK,U.Vidrtl,and I'.Ue WV)t. Internal.Iron 
Steel Con .̂,i>UM.scUIoft, \ 07 .̂ Preprints, 10 ’M, (Vol. 1),
2 .1 .2 .4 1  - l 9 (Met. A.. Vi 6 i"-72 0017) (tn English).

To overcome shortages ol metallurgical coke ti.c use of gas generat
ed from low grade coals and lignites,or If produced by nuclear means 
S& considered. Injection of hot gases into the bosch of the blast 
furnace, just above the melting zone is compared with injection 
through the main blast tuyeres and experimental work described. The 
quality requirement for reducing gas is less critical with mam blast 
Injection. 14 rcf.^-I'.C. K.

I t s ,  ¿ 1 ) .  -

42 0320 Injection of Pulverized Coal Into the Blast Furnace. J.P.. * I ^  i-j
/  Sexton and S. A. Bell. Boll. Teen. Finsidcr, Mar. 1574.(32S . . .

18G-190 [in Italian).
The injection of pulverized coal Into blast furnaces Is described.j:! 
the experiences obtained using different systems on two farmers ¿.v 
compared. The improvements carried out, ns the result of c.xperu:»*» 
and the main advantages desired are ^'srus*Ad —H ^

Armco Coal I n je c t io n . S . A .  B e l l ,  J . L .  Pugh and J.R.  
Sexton . ( Iron Steelm aker, Aug. 1 97 5 , _2, ( 8 ) ,  24 -31 )  
P roduction t r i a l s  w ith p u lv e riz e d  coal in je c t io n  in 
steelm aking a t two Armco S te e l C o. s i t e s  are d e sc r ib e ^ . 
The use o f  powdered c o a l as a fu e l  in b la s t  furnaces  
was f i r s t  attempted in  e a r ly  1966 in Armco*s B e l l e -  
fo n te  b la s t  furnace and le a t e r  in  the Amanda b l a s t  
fu rn ace. P low -sheets fo r  both  system s are shown.
Over 700 000 tons o f c o a l have been in je c te d  through  
buyers o f  these two b la s t  furnaces to  d a te -  The 
Amanda system i s  a second gen eration  design and employs 
a low -pressure a ir  system  ( 2 . 0  l b / i n 1 gauge max. 
a g a in st 35-45  l b / i n J gauge in  the B e lle fo n te  sy ste m ). 
Im portant problems th a t had to  be solved  during  
op eration s were exp losion  suppression and ash removal 
The former was solved  by usin g haiogenated hydrocar
bon explosion  suppressants and the l a t t e r  by a com
bined cyclone and bag house f i l t e r  subsystem .

' ' 9 .  ! ¿ ¿ A W  L>
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42 0108 Some Concepts of Stack In jcclion. M.SUvndish and B, J.
/  Collins. Symposium on BI;»M-Funi,icc Aerodynamics,

University ol Mew South Wales, Wollongong, Australia. 10' 
43-50 [Frcpnnt-£n;;hsh|,

Basic principles of stark injection are outlined and supported by C; 
culatious of thermal,chemical and aerodynamic requirements of a: 
Ideal *1000 tons/day furnace. Calculated results show that these re 
quirements vary with conversion of FeO.ar.d that best performanci 
may be expected with A'ptO ~ ® calculated production
5910 lons/day and coke rale ir, only 2 \ \  V.'.'thm. Calculations are 
also presented for a cycled injet'io?:. Ihscussions show cb.it stack 
injection ir. a good way c>i overromin;; M-r : < . y problems ,.r,ri ;r.Cc* 
the demand for Fc m a fluctuating demand situation when it exceed 
Ihc max. capacity of a furnace. 8 rcf.~AA

&£'r t. j&n'. pr,"?. '
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QuiiiUh.uii. SymiWMum on r.u.st-i'urnace Aerodynamics, 
University of New South Wales, Wolloagcmg, Australia. 1075, 
51 -CO [Preprint English].

A research field of interest and a topical subject with the aim to re
duce a considerable amount of coke in ironmakmg is the injection 
Into blast furnace stack of hot reducin',' gas combined with use of 
auxiliary fuels at tuyeres. Some aspects are analysed on fluid dy
namics of blast furnr.ee process with two gar. flows: the mam flow 
coming from the bosh and cross-flow of the reducing gus injected in 
the lower .shaft. A research on a blast furnace physical model was 
inade to obtain inf*>rru.*Utin (he plu-nonn-na which on tif in the
full-nrale blast iuiu.u f. ‘Plus work was carried oul on cold iikkIcIh 
(bl- and tridimensional) In which the radial pas distribution w;ls ex- 
jennicnlally measured. A mathematical model based on pas diffu
sion was implemented, aimed at simulating pas distribution inside 
the reactor and taking into account the number of injection tuyeres.
A pood agreement between experimental and theoretical data allows 
for extending results to industrial practice to determine operating 
conditions, assuring good performance of blast furnace with high 
amount of auxiliary fuels. 9 ref.—AA

Blast furnace operating experience v/ith high oil injection rates and oxygen Enrich
ment (Proceedings of the 3 2 nd Ironmaking Conference A!ME, 1973, 26-39). 
QUIGLEY. J. J. TROUP, R. L „  CRAIG, G. H „ Development of fuel injection 

'lances and the design of the fuel o il and 0  transport system ate detailed, and opera
ting results are given. Atom ization of o il was found to be essential fo r high injection 
rates. By keeping 0  utilization below 80%, high rates of oil were injected w ith mm. 
problems from  C cany-over. A  higher replacement ra tio  (pounds o f coke saved per 
pound of oil injected) was found w ith high blast temp, operations than w ith 0  injec
tion. The relationship between percent O enrichment and production rate was found 
to  be linear up to  at least 27% O. H ot metal qualify was maintained although slag 
basicity increased.

T ra n sition  Behaviour o f  the B la st Furnace ' /  f  a  j £  £  £ ¿ 3  »-I
R esulting from Changes in  B last Pa.rarteters.  
K .M atth eis. (T h eis,T ech r..U n iv .C lau sth al , 1973 
10S pp) (in  G er.) The e f fe c t s  on b la s t 
furnace re a ctio n  o f  changes in  the b la s t  
temp. , o i l  c o n te n t, b la s t  m oisture arid O 
content o f  the b la s t  gases were s tu d ie d . 
S tea d y-sta te  con d ition s were achieved 3 2 , 
1 2 -1 4 , 2 2 -2 4 , and 32h r e s p ,,  a fte r  each o f  
th e above parameters had been a lte r e d . Para
meter. changes leading to  a r is e  in  temp, 
lead to  in creased  S i and reduced I-ln con ten ts  
o f  the p ig  ir o n .

6 6 r  1 6 * .  ‘

f\ . I o p. , ev ^ « tj
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42 003-i 'A New Continuous Desulphurization Process. R/o Ando.

Synijosjumon Exterr.a 1 _pcsulohiinsation_oI Hot Me’-'.l,
J'jfS.Pp 21 (r.'.rfTA,.TOO 1 ::r,.;U;.r. .

Experiments were carried out with water mooc! and hot metal In an 
atlem;,: to find out methods satisfying the conditions necessary for the 
continuous desulphurization process. The best method was one con
sisting of employ in;; the Mirring based on stirring rods in a convex* 
section vcsocl. 0 ref.—AA,
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D esu lphu rization  o f  Pier I r o n .fc Document, Siclerurqtgue 
C ir c u l. In form .T ech n ., 197*1,3 1 , (S) ,1 1 0 3 -1 1 3 9 ) (In
F r ) . ETIENNE.A. D iffe r e n t  methods o f  desu lp h u riz
a tio n  which can g iv e  S le v e ls  below 0.01%  in  s t e e ls  
are examined. Techniques described  in clu d e in je c t io n  o f  
d e -su lp h u riz in g  agents in to  the m elt by means o f  a lan ce, 
m echanical a g ita t io n  w ith  ad d ition  o f  desulphurizing  
s o l i d , and th e  use o f  coke impregnated w ith Kg.The • 
c o s t  o f  con ven tion al. desu lp h u rization  w ith Na^0 ^ s  
compared w ith th e  c o s t  o f  in je c t in g  CaC2 fo r  irons  
o f  d i f f e  'n t S and P c o n te n ts . The S le v e ls  a tta in a b le  
in  LD and LD-AC p ro c e sse s  by th ese  two desulphu rizing  
methods are d isc u sse d .

J2. ¿ 6 7 - ~

D esu lphu rizin g P la n ts  a t  I t a i s id e r  Taranto Works. E . 
C a v a lie re  and A . C ecere . (B o l l . T ec . F in s id e r , Nov, 
1 97 5 , (3 4 5 ) ,  6 0 2 -6 1 1 ) (In  I t ^
Two new high e f f i c i e n c y  d esu lp h u rizin g  p la n ts  fo r  
th e  p rod u ction  o f  very  low-S s t e e l  are d e sc r ib e d . 
They are o f  the KR and "t o p  blow " typ es r e s p .,  and 
they rep la ce  a method based on Mag-coke u t i l i z a t i o n .  
The r e s u lt s  obtain ed  and the op eratin g  c o s ts  o f  
th e  th ree methods are compared.

L A

Combating Sulfur in Pig Iron v/ilh Modem Blast Furnace Op
erating Technology, by G. A. Volovik, S ta l. (Russian), 1975, No. 
9, pp 791-794. The trends in the variation oi steelmaking pig iron 
Composition at a number of works from I960 to the present are 
demonstrated, and the sulfur balance is analyzed. Comparisons 
of the sulfur balance and the investigations of the gas compo
sition in the combustion zones ot blast furnaces (with injection 
of natural gas) indicate that production of pig iron with a tow sulfur 
content is possible only it it is efficiently slagged. Very little (2 
to 3% ) sulfur is transferred to the top gas. In operation with 
natural gas a considerable part of suitur in hearth gas is in the 
form ot HtS, which favors its slagging. At many works the slag 
desulfurizing capacity is insufficiently utilized; a rise in the 
coefficient of sulfur distribution between stag and pig iron along 
with a further reduction in coke consumption remain the most 
substantial reserves for the further lowering of sulfur content in 
the metal. (BISI 14009-ahout S 13.00)

/

42 0034 The Production o ' I.ow Sulphur Iron In the lilnr.t Furnace
“„** T" !,°ir CU- ¿ÌS&HffiL». Aug.i J  l £ t /, i t (o), o*. j2j jut Hivn.vuan],

A tlx month statistical Study v.-.no made ot the factors affection dc-
Thfdii h"  li> Ì ‘' b ''! ! " r n : , c c  *'“ h -1 *°'kinu  volume of 1700 rnN The data collected comprised the I,last fumare parameters the
jtuantHy Of Iron pro,t u e I and the chemical composti,nr., of the Iron 
I MaKr; and the „la,., furnace hunt,..ns. The «  content of the V o T '  
ccfi.nJto ■>-, » v o / ’ in

w ,' re  l l " '  r c ,»t i v «* coke co nV .in ijitio i'ia . Pali/ Variai I ems of o In the Iron between 0.0 'I and 0.0237. were wJIJirif.'U,~'C« f ,



DesulphurizingtSulphur Control Plus More Production. 
R .F. P otocic  and K .G.Leew is. (3rd McMastar Symposium 
on e x te rnal r>;snlphurisation o f  Hot M etals, Hamilton 
O n tario , 2 2 -23  May 1975,Pp 23 e d .L u ). Lower flu x  
b la s t  furnace operation re su ltin g  in  high S(0.045% ) 
Fe was compared econom ically to the standard low-S 
(0.021% ) p r a c tic e . The excess hot metal S was con
t r o lle d  by extern a l d esu lp h u rization , tapholes on 
the torpedo cars and torpedo car d esla g gin g . A Com
b in atio n  o f  a lower b la s t  furnace f lu x  rate and 
magcoke desulp hu rization  resu lted  in  a 13% increase  
in  Fe p rod u ction . This ad d ition al tonnage came from 
a’ higher wind rate (4.3%) and the low er coke rate  
( 8 . 8%) . D esulphurizing c o sts  amounted to  69% o f  the  
measurable b l a s t  furnace sav in gs.

( I , *

O peration al As p ects o f  the In je c tio n  Process fo r  
D e su lfu r iz a tio n  o f  Hot. M etal. H .P. H aastert, W. 
K eicnsner, H. n c lle im e ye i and K—H. P e te rs . (Iron  
S te e l Engineer, O ct. 1975, 52 , (1 0 ) , 71-77)
Five years o f  operation  a t  a la r g e -s c a le  experim
e n ta l p la n t have confirmed the e ffe c t iv e n e s s  o f  
a hot m etal d esu lp h u rization  p rocess in which powderejd 
calcium  carbide i s  in je c te d  pneum atically in to  the 
m elt through a submerged lance coated with ceram ic. 
The powder a ls o  con tains gas—evo lv in g  components 
which s t i r  the s t e e l .  A commercial in s t a lla t io n  
usin g the process new tr e a ts  about 300 000  tons o f  
h ot re ta l/m o n th , reducing S con tent to  0 .01 0 % .
Graphs show the r e la tio n  between S content and/ 
the consumption • o f  carbide reagen t, the in flu en ce , 
o f  the amount o f  f i l l  in  the torpedo la d le  on the  
f in a l  s  con tent and the re la tio n  o f  the- i n i t i a l  S 
content to  the calcium  carbide e f f ic ie n c y . 42

42 0-129 Desulphurization of Pig Iron Outside the Utur.t Furnace ini 
Modification of Cast Iron with Magnesium. N. A. Voronova. 
Litcinoc Proizv.. Feb.1971.12), 5-7 [in itussinn[. 

Desulphurization ofp.g iron bV injection of granulated Mil in transfer 
ladles is outlined. Some properties of ihe crude and desulphurized 
Irons arc compared: S content is decreased from O.OHu to 0.C03- 
0.010%,the content of gases (O.II.N) is decreased from 0.0153 to 

. 0.0010%, In addition desulphurized pi;: is tree from fcish. The con
sumption of Mg depends on the degree of desulphurization required 
and,for the modification of pig to obtain 0.01-0.07% residual Me.

, amounts to 1.8 -  2 kg/tonne. The content of active Mg in the granu
lated metal amounts to ~90%. Desulphurized iron is used in the 
manufacture of crankshafts from spheroidal graphite. Kauai parts cf 
such iron and of scrap melted in an electric furnace produces mc;u! 
which does nut require desulphurization i- the furnace, thus redun.-g 
the melting time by 20-25’ :,. The consumption of Mg (or inoculation 
was reduced hy 30%. In addition,Hie quality of castings Is Improved 
considerably- M.G.

6 6 1 -  U>
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4?. 0070 F.ficct ol OitpP-jr O-ntent of Die Kmi-I Oil InJrcleD Into the .
Dlnut Furnar.e on Din Sulphur Content of the Iron. C. lluquct 
and J.l>. Iticlitcr. Itcv. M6t., Apr. 1074,71, (4). 321-332 [In 
Frcnrlij.

Some of Ihc factors Influencing the S content of sla£ and Iren In the 
blaiit furnace ucre investip.aicci. In particular, the use of a lom-S 
( ~ l i l  fuel oil, compared with the uornial 3.3% S ctl. reduce the S 
content of the Iron from 0.04 to 0.025’ ,. The efficacy of other de
sulphurization techniques, namely Na^CO,, CaC,, or Me, are also 
Constdered.-E. M. D.

6  c n .

C

Behaviour of Sulphur in a Blast Furnace Operating o n _  
Combined Blast. G.V. Volovik, V.Kh. Katsman, V.I. 
Kotov, and A.S. Kandiral. (Izv. V. U . Z . Chernaya. I'.st., 
197 5 , ( 1 0 ) ,  2 6 -2 9  (In Rus.) Steel in the USSR, Oct.
1975) •
Natural gas injection leads to a radical change m  
the gaseous S-contg. components in the gas phase, 
with conversion of all the S of the hearth coke 
into H2S. The most active S accumnlat-or- in the 
blast furnace is CaO. Thus this can ensure the 
transfer of gaseous coke S in the hearth directly 
Into slag, instead of the formation of FeS.

D istr ib u tio n  o f  Sulphur in  the B la st Furnace. 
I .D .B a lo n , V . I .  Khavkin, B .V .G lovatsky , and 
A .N .C h erzer. (S t a l , 'F e b .1 9 7 5 , (2 ) , 1 0 4 -1 0 9 ,
(in  R u s .) ; S tee l in the USSR,Feb. 1975)

The d is tr ib u tio n  o f  S between the charge 
, m a te r ia ls , the smelted products during th e ir

passage down the stack o f  a b la s t  furnace i s  •' 
arialysed. As the charge descends, the S from the  

( coke i s  p a r t ia lly  vaporized and absorbed by the
charge c o n stitu e n ts , mainly by the Mn ore and 
CaC0 3 « F actors c o n tro llin g  the stages o f  
desulp hu rization  and S absorption are in d ica te d , 
and the m ineralogical character o f  the sulphide  
phases formed i s  in v e stig a te d .

Jtecucinq the Sulphur Content o f  P ig  Iron with Modem
B la st-?u rn a ce  Operating Techniques. G .A . V o lovik . !4  ^ » «££>'/ .
( S t a l 1, Sept. 1975, (9 ) , 7 9 1 -7 9 4 , (In R u s .) ; BISI
14009)
A decrease in  the coke consumption in  b la s t  furnaces  
has re su lte d  in  a reduction in  the S content o f  
the p ig  ir o n . In furnaces using n atu ral g a s , a con
s id e ra b le  proportion o f  the S in the coke i s  converted  
to  H jS, which i s  r c d i ly  a ssim ila te d in  the s la g . This j.s 
n ot the case when the S in  the coke i s  converted to  sb  
S02 . Hence an increase in  n a tu ra l-g a s  consumption, 
a sso c ia te d  with improved s la g  f lu id i t y  and increased  
s la g  te m p ., a s s i s t s  in  reducing the S content o f  the 
p ig  iro n . To a tta in  max. advantages, a ra tio n a l s la g 
handling schedule must be adopted and m aintained.
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>X,init of Desulfurization in Blast Furnace^ and
Êxtcrrîïïî~~Dënur~füri"Дt.ion by Sintcred^ C ^ C j ^ g o j j ^  ^ 4  ■ 1 ^  ^ i
£* *. C-*-' l l l iu  _   _____ ' --------------------;--------------- - . .
N.Tsuchiya, H.Ooi, A.Kjima and K .Sanbcmji-_U r o _ 
HcM q s ter Symposium on External Desulphurization c 
Hot Kctalci, Hamilton Ontario 22-23 Kay 1975, ?P 1 
ed Lu) . The limit of desulphurization in a blast 
furnace under the deterioration of coke properties 
is discussed, the kinetic behaviour of desulphun-
zation reaction of Fe by sintered C,>0-CaFo i s  c o n s i-zatiüii luautiuu ysj- *■̂  — j —’— --------  “
de red . Some experiences on e x tern a l desulphu rization  

.o f  Fe by sin tered  CaO-CaF2 p e l le t s  on a se m i-in d u -
n ̂  v i -I 1 C 1 Л

1

Desulp h u rizin g  Liquid Iro n . M. C a v a llin i and G. S i g 
n o r e l l i .  (Fonderia I t a l . ,  O ct. 1975, 2A_, (10) , 3 17 -  
324) (In  I t . )
The thermodynamics o f  desulp hu rizing molten p ig  iron  
using Mg, Ma2C0 3 , CaO, CaC2 or CaCN2 are con sidered ,! 
togeth er w ith the k in e t ic s  o f  m e ta l-s la g  tran sp ort  
by d if fu s io n  and the b e n e fits  o f  a g ita tio n  in speed
in g-u p  the p roce ss . Various desulphurizing processes  
in v o lv in g  a g ita tio n  by mechanical im p ellers or gas 
in je c t io n  axe compared. The e f f e c t s  o f  process  
param eters such as s la g  b a s ic i t y  on the e f f ic ie n c y  
o f  desulphurizing are noted.

U ° \ -  К 5 - 2  6 7 -  ь

On the D esu lphu rization  o f  Molton Pig Iron by Means 
o f  200 Ton-GMR (G a s -L ift  M ixing R sacto a r ) . K. Narita  
e t  a l .  (Kobe R es. D e v ., Ju ly 1 9 7 5 ,2 5 , (3)',' 82 -85) (In  
J a p .) The techinique fo r  S esu lp h u rization  o f  molten  
p ig  iron  is  a mthod o f  tr e a tin g  molten m etal by the 
g a s - l i f t  pump. The GMR equipment can desulphurize  
about 200tons o f  molten p ig  iro n  a t  a tim e. The 
c ir c u la t io n  flow  rate  o f  p ig  iron  fo r  th is  equipment 
was about 10 0  tons/m in and i t  was easy - to desulph
u r iz e  th is  molten m etal to  a low S le v e l  o f  under 200 
ppm in  15 min treatm ent, usin g 5k g /ton  calcium  
carbide as a desulp hu rizing agen t.

1 - 6

' Tbe External P esu lph u risation  o f  Hot M eta l-a  Pneu-
m atic I n je ction  Technique. J .K .W ood.G .E .Schoeberlp ¿ b  °\. f £ Д . P ^ .  о

.^and R .W .Pugh.( 3rd McMaster Sumoosium on E xtern al 
-P esulph urisation o f  Hot M etals,H am ilton  Ontario  
2 2 -2 3  May 1975,Pp 14 ed.Lu)
Magnesium-aluminium and Kg-Ca a llo y s  from a Canadian 
source have been in je c te d  v ia  a phcumatic technique  
in to  h ot metal in torpedo la d le s .  Тле desu lp h u rizin g  
e f f ic ie n c y  o f these a l lo y s  has been found to  com
pare favourably with m ag-coke. The method o f f e r s  
s ig n if ic a n t  advantages over the plunging tcchnicrue in 
terms o f operating c o sts  and r e s u lt s  in lower la d le  
tem p.losr.es during treatm ent.



'  Desulphurization o f  Hot Metal at Hoesch -E ste l.
U.Puckoff and H .Kister. ( 3rd Me.Master Symposium on 
External Dosulphurisation o f  Hot Metals, Hamilton, 
Ontario 2 2 -2 3  May 1975,Pp 22 ed.Lu)
To a d ju st the h ot metal con tent to the requirem ents, 
H oesch-E stel has chosen the fo llow in g  ways: accurate  
con tro l o f  agglomerate q u a lit y , increase o f  agglo 
merate in  b la s t  furnace burden to 90% ,c a r e fu l con
t r o l  o f b la s t  furnace performance and l i f t i n g  b la s t  
furnace s la g  b a s ic it y  to about 1 .1 5  to  1 .2 0 . By 
th ese measures i t  i s  expected to obtain a S le v e l  
o f  about 0 . 0 2 0 % in  h ot m etal w ithout extern al d e su l
p h u rization . The extern al desulp hu rization  o f  a 
sm aller tonnage to  below 0.010%  S w i l l  be done by 
usin g the Hoesch process with calc in ed  lime powder 
as desulphurizing agent o r  mag-coke.

) & a. 3 67.^

ih e  Desu lfu r iz a tio n  o f  Pig Iron Using the B h ein stahl— 
S t ir r e r  fo r  the Production o f  EO F-Steel Graces low 
in Sulphur. K .D .H averkam p,H .-P.Schulz and J.K andel. 
(3rd McMaster Symposuim on E xternal D esulphurisation  
o f Hot M etals, Hamilton, O ntario  2 2 -2 3  May 1975,
Pp 15 ed.Lu) The advantages o f  d esu lp h u rization  
o f  h o t m etal and c a st  iron using the R h e in sta h l- 
s t i r r e r  are exp lain ed . Some oth er  c a s t  iron  m ills  
and h o t m etal producers are a ls o  using t h is  process  
in clu d in g the Schalke works o f  R heinstah l AG where 
a. continuous desulp hu rization  p la n t  i s  o p era tio n al 
in  the b la s t  furnace p la n t .

. ) (3 5 2(>7. 6

D esu lfu rizatio n  o f  hot metal by in je c t io n  o f calcium  
carbide based m ixtures. (AIMS Open Hearth P r o c ., 1973,
5 6 , 113 -119) KEICHSNER, W ., PETERS, K .H ., ULLRICH, W. 
and KNAHL, H. An in je c tio n  process fo r  extern al d e su l
ph urization  o f pig iron  in  the tran sp ort la d le  was deve
loped in  Germany. The desulphuriz-ng agent i s  a m ixture  
o f  calcium carbide and gas-ev o lv in g  components. T his  
gas causes an in ten siv e  turbulence w ithin  the hot m eta l, 
leading to  e f f ic ie n t  u t i l iz a t io n  of the CaC . About 
95% of the la d le  capacity  i s  u t i l i z e d , leavin g only  
s u f f ic ie n t  room for the desulp hu rization  s la g . Hot 
metal i s  desulphurized to below 0.020% S, with a sm all 
portion  to  below 0.010% S. The r e la tio n sh ip  between the  
i n i t i a l  and f in a l  S content and the s p e c if ic  amount o f

e  £  r( i  / »  £  t  k ' */-  &  , 
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In flu en ce  o f  In "jection o f  Hot Decomposed Hydrocar
bons and 'i’echnolon ic a ) Oxygen on the M e ta llu rg ic a l  
C on ditions in the Birr;t  Furnace. J . Horvath. (Ban-

May 1975, 108 ,y a sx . Kohasz. Lcook (Kohnsz.) ,
( 5 ) ,  193-197) (In Hung.)
The e f f e c t  o f  a combined in je c t io n  o f hot decomposed 
hydrocarbons (n atu ral gas) and te c h n o lo g ic a l O on 
the m e ta llu rg ic a l con d ition s in the b la s t  furnace  

. was stu d ied . For a con stan t th e r o r e t ic a l temp, o f  
■ combustion and 0  con centration  the temp, o f  the b la s t  
which g iv es  a min. coke consumption is  c a lc u la te d . 
The value i s  50 kg per ton o f  p ig  ir o n . In  t h is  
case in d ir e c t  reduction i s  p r a c t ic a l ly  100% 
and no coke i s  consumed fo r  the d ir e c t  re d u ction .

"7 . /¿> a • 6 7
¿ 4 P -  4 7

__Reducing the Sulphur Content oi 
B last-Furnace Operating Technique

(91 -( S t a l1 -Sept, 1975,- 7 9 1 -7 9 4 ,

P ig  I r on with Modern
;__ G.A. V o lovik .
(In P u s .) ; BTSI i C *  r / l t f . l

14009)
A decrease in  the coke consumption in  b la s t  furnaces  
has re su lte d  in  a redu ction  in  the S content o f  
the p ig  ir o n . In furnaces using n atu ral gas, a con
s id e ra b le  proportion o f  the S in  the coke i s  converted  
t o  H2S , which i s  readily a ss im ila te d in  tic s la g . T his i s  
n ot th e case when th e  S in  the coke i s  converted to  Sp 
S02 . Hence an in crease in  n a tu ra l-g a s  consumption, 
a sso cia te d  with improved s la g  f lu id i t y  and increased  
s la g  tem p ., a s s i s t s  in  reducing the S content o f  the 
p ig  iro n . To a tta in  max. advantages, a ra tio n a l s la g -  
handling schedule must be adopted and maintained.

A pp rooritate  O peration al Range fo r  Simultaneous in -  
je c t ic n  o f  Oxygen and O il in Largo Qu an tity  in  tho 
•Blast Furnace. M. H iguchi, N). Iizu k a , K. Kuroda 4 £, - 7 5  ^
and T. Sumigama. (Trans. Iron S te e l I n s t . Jon.
1 9 7 5 , AL' d o ) / 5 1 6 - 52T) ; ‘—
Simultaneous in je c t io n  o f  O and o i l  in a la rg e  quan
t i t y  i s  l ik e ly  to  cause s lip p in g  and oth er i r r e g -  
l s t r t r e s  in  che b la s t  i f  the choice o f  each qu an tity  
i s  in ap p rop riate . To so lve  th is  problem the id ea  . 
o f  the appropriate op eration al range i s  introdu ced, 
which caxes account o f  tne amount o f  heat exchange 
o f  gas and burden, the th e o r e tic a l flame temp, a t  
tu yeres and the p e r fe c t  combustion o f  o i l .  The 
op eration al r e s u lts  o f  380 kg/tHM in coke rate  and 
78 kg/tHM in o i l  rate  have been obtained w ith  
2.5% O enrichment. The furnace i s ,  a t p re se n t, in  
good con dition  w ith 3.8% O enrichment, which proves 
th a t the aforementioned idea i s  very b e n e fic ia l  in  
in je c t in g  0 and o i l  in  a large qu an tity .

¿ 4 4‘U {-> r\> ^ C> ~J■ l



<rc?
-1 6 a  • 2  \ i

Blast-furnace operating technology w ith  injection into the hearth o f 
natural gas and 10 0—200kg o f coal-dust fuel per tonne pig iron

• STEEL IN THE USSR
S. L. YAROSHEVSKII. I. N. KRASAVTSEV, and Z. K. AFANAS'EVA Cu

The in flu en ce o f  replacing a con sid era ble parr o f  c o k e  b y  coal-dust fu e l  o n  th e  tem p era tu re d istrib u tion  u p  th e  blast furnace, th e  
utilization o f  th e reduction  en erg y  o f  the hearth gases, and the aerod yn a m ic regim e o f  th e  blast fu rn a c e  has b een  ex a m in ed ; 
calculations have b e en  m a d e o f  th e  e ffectiv en e ss  o f  increasing th e  co n su m p tio n  o f  c o a t-d u st fu e l  to  2 0 0  k g /t  p ig  iron. T h e results 
a re  p resen te d  o f  a  le n g th y  trial o n  blast fu rn a c e  n o . 3  o f  th e  D o n e tsk  w o rk s  w ith th e  c o n su m p tio n  o f  c o a l d u st  increased to  ¡ 0 0  kg/ 1  
p ig  iro n ; litese results have c o n fir m e d  th e g< ea t e c o n o m ic  b en efits  o f  th e  t e c k n d o g i 'o !  regim p d e v e lo p e d .

Changes in 
ironmaking 
technology in 
relation to the 
availability of 
coking coals

E. W. Voice and J. M. Ridgion

Ironmaking and Stcdmaking (Quarterly), 1974 No I

M i - v

r r f

C,¿ C5f. ! ek ■

( 6 i  • & 11 • l r

The paperbegins w ith  a survey o f the present 
and future supp ly  position  fo r coking coals in 
relation to overall resources o f fossil fuels and 
other energy sources. This show s tha t op tim um  
techno logy fo r ironm aking w ill change 
considerably during  the next ha lf-century. In 
relation to the near future, consideration is 
given to  techniques o f im proving coke 
techno logy w ith  the objects o f m ainta in ing 
qua lity  standards w h ils t extending the range o f 
usable coals. Classical prime coking coals can 
be replaced or supplem ented by in fe rio r grades 

, w ith  the app lica tion  o f sophisticated techniques 
of blending, and coke qua lity  and performance 
can be improved by charge preheating. More 
basic so lu tions invo lve  the m anufacture of 
a rtific ia l or formed cokes. In the immediate 
future, the in jec tion  of gaseous and liqu id  

.• bydrocarboris in to  the blast-furnace tuyeres 
can be econom ica lly advantageous, and w ide r 

' possibilities are opened up by the in jection  of 
reducing gases in the bosh or shaft. Prospects 
fo r d irect-reduct ion  systems based on fossil ’ 
fuels, eventually supplem ented by the use of 
nuclear heat, are examined. F in a lly ,, 
consideration is g iven to the problem  o f iron- 
oxide reduction in  the absence of all fossil 
fuels. . IS/1
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N. PONG HIS, C. VANOSMACL. A. POOS 0
Bosh injection o f  hot reform ed gas into an experi

mental blast-furnace. —  This technique mode possible 
the replacement o f  about 150 kg o f  cokc/t o f  hot 
metal. — Combined injection o f  fu el-o il at the 
tuyeres and bosh injection o f  reform ed gas. — The 
effects o f  both techniques arc additive and with 
combined injection 2S5 kg o f  cokelt o f  hoi metal 
could he replaced.

¿c '<

Op era tio n a l Aspects o f the In je c tio n  Process tor 
P a st-ch u riza tjo n  o£  Hot M etal. H.P. H aastert,
N. M eichester, H. Rellermeyer and K.H. P eters.
( 3rd McMaster Symposium on External Desulphurization  
o f  Hot M etals, Hamilton, Ontario 22-23  Kay 197S,
PP2-! ed Lu) The mechanical p rop erties and the
q u a lity  o f  s t e e l  improve with decreasing S con tents. 
I t  i s  concluded than an extern al desulphurization  
treatm ent o f  the mass o f h o t metal is  advisable fo r  
ir o n - and steelm aking. B r ie f  d escrip tion  i s  given  
o f  the in je c tio n  process practiced at August 
Thyssen-Euette and o f  the new desulphurization  
in s t a lla t io n  a t  Bruckhausen. M etallu rgical 
r e s u lts  and p r a c tic a l  aspects related  to  the 
operation o f  th is  in s t a lla t io n  are d iscu ssed .

\ /,& 7 - ll

The D e su lfu riz a tio r  o f  P ig Iron Using the R heinstah l- 
S t ir r e r  fo r  the Production o f BOF-Steel Graces Low 
in Sulphur. K .D .H averkam p,H .-P.Schulz and J.M&ndel. 
(3rd McKaster Symposuim on External D esu lphu rlsation  
o f Hot M etals, Ham ilton, Ontario 2 2 -2 3  Kay 1975,
Pp 15 ed.Lu) The advantages o f  d esu lp h u rization  
o f  h o t m etal and c a st iron  using the R h e in sta h l-  
s t ir r e r  are exp la in ed . Some oth er c a s t  iro n  m ills  
and h o t m etal producers are a ls o  using t h is  p rocess  
in clu d in g the Schalke works o f  R heinstahl AG where 
a continuous d esu lp h u rization  p la n t i s  o p e ra tio n a l  
in the b la s t  furnace p la n t .

(  r
«c  T
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T h e  Use o f  Low-Si/ohiir P ig Iron in  the Production o f  
B asic Oxygen Converter S t e e l . M.A. Voronova e t  a l .  
(St a l 1 , Ju ly  ~197~5, (7T, 604-605 ( I n R u s .) ;  S te e l
l i , the USSR, July 1975) .
D esu lphu rizin g p ig  iron  a fte r  tapping from the b la s t  
fu rn ace, w ith granulated Zn has f a c i l i t a t e d  the wide
spread production o f  grades 00 kp and 00 Yu s t e e l  
con tg . S le s s  than 0 .0 2 1 . The e x ten t o f  desulph
u r iz a tio n  i s  dependent upon the qu an tity  o f  Zn used 
and S con ten ts in  the s t e e l  o f  0 .009%  have been ■ 
a tta in e d . This Is  accompainied by an improved 
s te e l q u a li t y , with p a rtic u la r  r e f .  to  in creased  
d u c t i l i t y  c h a r a c te r is t ic s  and an improved YP.

<?o
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The Desulphurization o f  Pig Iron in a Blast Furnace Operating v/ith a L o v  Slug Vol
ume. (Stal', Nov.13/3, (III, STS - SSO [In Rus.J;  Steel in rhe USSR, NovJS/3} 
BABAP.YKIN N.N.. GALATONOV A.L.. end AGASHIN A. A. The influence of 
slag volume on the desulphurization proc°ss is investigated cn cn "  rn din. blast furn
ace. By replacing fjuxed sirucr w illi  fluxed pellets contg. Fe 53-53 and 62 - 63% resp. 
the slag volume nos reduced in stages from '141 to 226 - 245 kc/tonne. I t  is establish
ed that w ith a decreasing slag volume, the desulphurizing ab ility  of slag is utilised mo
re fu lly . Nevertheless, for the production of « Ic.v $ :rnn, a decrease in the slag vol
ume should be accompanied by a reduction in the S load, increase in slag basicity, and 
smooth furnace operation. J

£ 6 rU  ' -  ‘ r C (  . £>J

! D e su lfu riz a tio n  in the Transer L ad le. M.A.Painter -
end J .S .B e c k e r , ( 3rd McMasrar Sumposiu.-j on S xterna] ^  ̂ J \ <>H
D esu lphu risation  o f  Hot M erals, Hamilton O ntario  
2 2 -2 3  May 1 9 7 5 ,Pp 24 ed.Lu) During the p r o je c t , 82 
calcium  carbide in je c t io n s  were completed using  

e ith e r  N o r  n atu ra l gas as the c a r r ie r  g a s . Twenty- 
seven t r i a l s  o f  lim e in je c t io n  were a ls o  completed 
u t i l i z i n g  variou s s iz e s  o f  lim e and e ith e r  K or 

m a tu r a l gas as the c a r r ie r  g a s . I t  was con du ced  
th a t:c a lc iu m  carbide in je c t io n  in to  a tr a n s fe r  
la d le  i s  m echanically  fe a s ib le  and 10 l b .o f  fin e  
carbide (50% -325 m esh)/Fe ten w i l l  approx.ha.lve  
th e  i n i t i a l  S con ten t.

D esulphurization o f  P ig  Iron by In je c tin g  Magnesium ' a. c T - i  ̂ /■ 6 ¿| 1
in to  E ot-M ctal L a d le s . (S t a l1, A p r ., 1S74, ( 4 ) ,  2 9 7 -  
302, (in  R us.) : S tee l in  the USSR, A p r il, 1974)
VORONOVA, N .A .,  PLISKAMOVSKY, S .T . , SHEVCHENKO, A .F .,
LAVRENT'EV, M .I . and EMEL' VANOV, I .  Ya. Desulphu
r iz in g  p ig  iron  in  the la d le  using granulated Mg con
s is t in g  o f  sp h eroid al p a r t ic le s  0 .5 -2  mm in d ia . con tg .
Mg about 90% i s  d e scrib ed . The granular m ixture i s  
in je cte d  through a lance o f  sp e c ia l design immersed in  
th e m eta l, b e fo re  the ad d ition  i s  made. The Kg, eva
porating in  the expansion chamber o f  the la n c e , bubbles 
uniform ly through the p ig  iro n . T h is method o f  dosuir  
phurizing i s  more e f fe c t iv e  than in je c tin g  ifg mixed witi 
lime or d o lo m ite . The technique car. produce, cn a 
arge production s c a le , low-S b la s t  furnace pig iron  
with any d e sire d  S con ten t down to  0 .002% . Concurrent!
N and 0 con ten ts are a ls o  reduced.



Maq-Cokc Pasulphuri z a tion o f
F .S u g ita  (3rd McN:iste;r Sytnpc 
Desulvhur i s a tion o f Ho t  Mete: 
2 2 -2 3  May 1975, PPite ed.Lu) 
mag-coke oasulphuri nation s*

ulohuri nation o f Hot: Metal i n the Ladle  
d~McNns tor Symposium on External
tion o f  Iiot M etals, Hamilton, Ontario
75, IT’ !  ’ ed.Lu) Regular operation o f
ulohurination sta rted  fo r  the f i r s t

time in 1974. Comparative in v e stig a tio n s  on various  
desulphurization methods were made. I t  was found 
th a t desulphurization by soda ash brin gs about a ir  
p o llu tio n  (emission o f  white fumes) and i t s  s la g  
s u b sta n tia lly  shortens the l i f e  o f la d le s . In the 
case o f  desulphurization by calcium carbide, handling  
o f  the calcium carbide dangerous and the malodour 
em itted from the s la g  a fte r  desulohurization  
pressure an environment problem. On the other hand, 
fo r  mag-coke desulp hu rization , c a p ita l c o st  i s  le s s  
than for the described methods and there i s  no p o llu 
tio n  problem.

D esu lphu rization  o f  Pig  Iron by In je c tin g  Magnesium 
in to  H ot-M etal L a d les . (S t a l* , Apr. ,  1 97 4 , ( 4 ) ,  2 9 7 -  
3 02 , ( in  Rus. ) :  S tee l in the USSR, A p r i l , 1974)
VORONOVA, N .A ., PLISKANOVSKY, S .T . , SHEVCHENKO, A .F . , 
LAVRENT'EV, M .L. and EMEL’ VANOV, I .  Ya. Desulphu
r iz in g  p ig  iron  in  the la d le  using granulated Mg con
s is t in g  o f  sph eroid al p a r t ic le s  0 .5 -2  mm in  d ia . con tg . 
Mg about 90% i s  describ ed . The granular m ixture i s  
in je c te d  through a lance o f  sp e c ia l design  immersed in  
the m e ta l, b efore  the ad d ition  i s  made. The Mg, eva
poratin g  in  the expansion chamber o f  the la n c e , bubbles  
uniform ly through the p ig  ir o n . T h is method o f  d esu lr  

. phurizing i s  more e f fe c t iv e  than in je c tin g  Mg mixed with  
lim e or d o lo m ite . The technique can produce, cn a 
arge production s c a le , low-S b la s t  furnace p ig  iron  
with any d e sire d  S content down to  0.002,%. Concurrently  
N and O con ten ts are a ls o  reduced.

'L im it o f  D esu lfu rization  in B la s t  Furnac e , and 
External D esu lfu rization  by Sin tered CcO-CaT-? Pe2.le  
N .Tsuchiya, H .O oi, A.Ejirna and K .Sanbongi. (3rd  
MoMaster Symposium on Externa l D esulphurization o f  
Hot M eta ls , Hamilton O ntario 2 2 -2 3  Kay 1975, Pp 16 
e d .L u ). The l im it  o f  desulphu rization  in a b la s t  
furnace under the d e te rio ra tio n  o f  coke p ro p e rtie s  
i s  d iscu ssed . Ihe k in e tic  behaviour o f  d e su ln h u ri-  
zation  reaction  o f  Fc by sin tered  CaO-CaF2 i s  con si 
dered. Some experiences on e xtern a l desu lp h u rizetioi  
o f  Fe by sin tered  CaO-CaF2 p e l le t s  on a sem i-ind u
s t r i a l  sc a le  are given .

'  /  q  }£. k (-> 7. •'



42 0339 I.iinc-Slurry injection tn the V.Ust Furnace. Kikuo Tajima, 
Yo*ihitcru J>jtTiOty,Yujt X.ir.:tv.t:;::iFYr* .iu-j and Noboru
0::amr,to. Tctsu-to-H:iLs»n£f.;jrori Steel Insl.Jpn.),Scpi.
107i», C l, (1 i ) , 2 C.3 1 - [¡a .i.tjj-.r.tso'].

The effects of the injection of u lime -oil slurry ihrosyli tiic tuyeres 
of a b!.«st furnace were studied with the aid of in-del experiments and 
full-scale tests. Results obtained from nn experimental apparatus for 
measuring the rate of dcsulphun/.ation of pig-irun droplets in a 
fluidized bed of lime fines showed that the S content of the pig iron 
was rapidly reduced, ihc lime fines reacted mostly in the molten zone 
so that the slag basicity increased. On replacing the lime in the 
burden materials of a furnace by an equivalent amount of injected 
lime fines, the temp, corresponding to a particular value of the rate 
of descent of the molten materials did not increase in proportion 
to the rate of injection. Tn.,1: the blast furnace showed that
lime injection may lead to a 25*/# reduction in ihc S content of pig iron 
and the permeability of the molten zone ts improved without the for
mation of a viscous slag. 12 rc f.-3A

t. $ «1.1?, *a . 3 t 7 .  é b  6

D esulphurizing Liquid Iro n . M. C a v a llin i and G. S ig   ̂ (a D v v(r> {•  - b o . - j
n o r e l l i .  (Fonderie I t a l . , O ct. 1975, 2 4 , (1 0 ) , 317 - 
324) (In  I t . )
The thermodynamics o f  desulphurizing molten p ig  iron  
using Mg, U z ^ C O j ,  CaO, CaC2  or CaG ^ are considered, 
togeth er w ith the k in e tic s  o f  m e ta l-s la g  tran sport  
by d if fu s io n  and the b e n e fits  o f  a g ita tio n  in speed
ing-up the p rocess. Various desulphurizing processes  
in vo lv in g  a g i t a t ’" n by mechanical im p e lle rs or gas 
in je c t io n  are com£ ‘id . The e f f e c t s  o f  process  
parameters such as s lag  b a s ic it y  on the e ff ic ie n c y  
o f  desulphurizing are noted.

Use of Pre-Reduced Material in the Blast 
Furnaceand Its Economic Influence in 
Iron and Steelm.akinq. J.Gomez Saenz-Messia. 
'.Steel Furnace Monthly, Jan.1975, 10, (15 » 
7 -3 8 ) Historical developments in the 
size and capacity of the blast-furnace 
and in its ore, coal, and coke requirements 
are reviewed with ref. to fuel economy. 
Pre-reduction of the metallic charge is 
discussed, its effect on costs, productivity, 
energy distribution, and other factors 
are indicated, and details and locations 
of processes in present use are tabulated. 
Pre—reduction to 50% metallization could 
increase pig-iron production in Spain 
by 1 .8  X 10° tons/year without additional 
blast-furnaces, or reduce the coke require
ments by 780 000 tons.
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^2 0033 Development Trends In Tic Iron Production In tliu lit.ant

Furnace. Mlln.slav Vr.inka. Ilutnlckc Id1!)’, Feb. 107-1, 20,
(2 ).CO-91 (in Czech|. "  .......

Trends in the development ot pig lion production [or the next 10-15 
years arc presented. The construction of blast furnaces with a cubic 
capacity >3000 m3, the Improvement of primary material treatment. 
and"max. Intensification of blast furnace processes Is expected. The 
last factor includes increasing the O content of the blast >*30*0. and 
the air pressure >2.5 atm. The Fc content In the raw material Is 
expected to be G7-G87J, and the amount of O and (he natural gas 
130-150 Nm3/ton of PHt iron. The ,en’P- o[ 1,1C hot-blast stove may 
be Increased to 1500 JC. *53 ref.—M. L.

42 0043 Economic Production of Tig Iron. Richard Vcsely, K:ircl
Hornk, Ludvik Tc]zr,;uul J;m Mrazek Hutnik (Prague), Mar. 

J  1075, 25, 13),84-BQ [in Czech).
LinU*£ wear was responsible for increasing the volume of a blast
furnace from 1032 to 1303 tn*1. The useful black volume increased 
by C07w| and the max. lir.ir.j; wear occurred in the bottom part of stack. 
Wear in the rammed hearth was very irregular and in the range of 
8-50J/.. Measures necessary to decrease lining wear are briefly dis
cussed.— M.L.

A h e  Control o f  the S Content o f  P ig  Iron at. Hooçovens- £ A ‘‘l , | b ^ • '' )
E ste l NV. N .A . Hasenack and K.H.Van T oor. (3rd Kc*-'. aster  ( W
Symposium on E xternal D esulphurisation o f  Hot K a ta ls , . - b o - ^
H am ilton, Ontario 2 2 -2 3  Hay 1 9 7 5 ,Pp 19 ed . Lu)
The measures taken a t  H oogoven-Estel to  allow  produc
tio n  o f  p ig  iron with r e la t iv e ly  low Si,Mn and S con
te n ts  are d escrib ed . The experim ental r e la tio n sh ip  
between s la g  com position, s la g  q u a lity  and the degree 
o f  desulp hu rization  i s  given as w e ll as a d e scrip 
tio n  o f  the te s ts  on which the r e la t io n  i s  based. The 
importance o f  chemistry con tro l o f  the burden m aterial 
i s  i l lu s t r a t e d  by the improvement obtained by the 
in s t a lla t io n  o f a bedding system ahead o f  the s in t e r 
ing p la n t .

42 04GZ Electric Smelting Furnaces in Southern Africa. S.G Kin"

/ Proceedings of KFACOii 74,1075,135- 1(2  (Met. A.
7603-72 0150J [m English].

Electric smelters in Southern Africa arc producing ferroalloy pi" 
Iron, nonferroes mattes and nonmet.nls. Data arc given on the types 
electrodes, ratings, etc. Some features are described such as the * 
electrode systems, furnace design parameters, furnace shell and 
refractories. 6 ref.-Ii. B.C.

б & ч » ic , a 4 ¿ y  s ’ . ) ф

Г  42 0(39 Some Experiences in the Smelling of Pig Iron in Electric 
>\imaccn. S. Y.Ghorpndc. J. Elcctrochem.Soc.India,
Oct. 1973. 22, (4), 291-302 [In English!:

Smelting of foundry grade pig Iron in a 15 MVA submerged arc 
furnace of capacity 1.7 tons/d.ay.mJ reactor area is discussed. The 
furnace rcsislancc, predominantly governed by the echo b<*d tins a 
marked effect on the power factor and operational loads, which arc 
Itnporfarit. In predicting fur,'аса rapacity. П vw materials and temp, 
arc the controlling parameters to stabilize the grade of iron. Fines 
Influence the permeability of the furnace charge, and slag bolls lead 
lo higher electrode consumption, flaslc slags are more reducing than 
add slags. The dependency of .specific power on factors, Including SI 
content, and slug volume permits .a comparison between thcorcllc.il 
and pracllc.il limits. 10 ref.—E.S.D.

£•£ 4[ . I 6 r -7  -  •
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42 0340 Operation of a 2000 m3 Blast rurnacc on a Dry-Quenched 
*  Coke and »Sla^ Hif.h in and Alumina. ¿ti. E.

Slcplsov, n. I. Astipin, F. K. Admakin, V. M.Diriel’ t. and N. A.
Zhukov. Star, Oct. 107-1, (10). OTb-BSO [in Russian).

The comparative performances between dry, and wet-quenched coke 
were assessed by blast-furnace trials conducted in a 2000 m3 cap
acity furnace, using slags of high MgO (up to 18';). and Al .0-, (up to 
19%) content. The dry-quenched skip coke was stronger than uct- 
qucnchcd, and had a smaller but more uniform lump size. Its gas 
permeability was greater than that of the wet-quenched coke, and its 
physico-mcchanica! properties were also superior. Smoother working 
of the blast furnace when charged with dry-quenched coke, resulted 
in an improved quality of pig iron. The S content decreased for the 
same slag basicity, and the distribution cocfi.of S between slag and 
pig iron increased from 21.3 to 25.6 .-J . W,

ÉC-Cl- I £  r.\ 0 7 s  ■ I
C C :

Reducinq the Loss of Pig Iron with Blast-Furnace 
Slags. A.A.Deryabin, V.G. Baryshnikov, V.H. Antonov. 
gTv T gI ov , and K .K . Slaby. (Metallurg, July 1975,
( 7 ) ,  12 -13 ) (In R us.) For
reducing the lo s s  o f  p ig  iron  with b la st-fu r n a c e  
s la g s  sp e c ia lly -sh a p e d  channesl were used in  b la s t  
furnaces and the r e s u lts  were compared with those  
o f  b a ls t  furnaces w ith ordinary channels. As a 
r e s u lt  o f  changing the shape o f  channels a t  furnaces  
o f  2 5 6 ,1 5 1 3 , or 3200 mJ volume, the lo s s  o f  p ig  
iron  was reduced by 0 .8 1 ,  0 .9 2 ,  and 3 .65% , resp.

I t 7 ?
ei s ' ñ ;

Contributions To The C on trol Of The S ilic o n  Content- 
I n Pig Iron . T . Kootz (from G e r .) (Stah l E isen ,

■ 1975, 9 5 , ( 9 ) ,  403 -408)
I t  i s  shown th at the reason why s i l ic o n  production  
i s  not d ir e c t ly  re la te d  to  manganese reduction  
and desulphurization i s  th a t th is  reduction takes 
p lace in  three stages which may not be in  e q u i l i 
brium in a l l  lo c a tio n s . Only the middle stage i s  
d ir e c t ly  re la te d  to  Kn and S removal, and means fo r  
c a lc u la tin g , and so c o n tr o llin g , s i l ic o n  in  the f in is h 
ed p ig  iron are in d ica te d . (P r ic e :-  £ 8 .00 )

U ° \ .

. 0  H 6 ,
? i r

Carburization and silicon reduction during pig iron production in the Mast furnace 
(Stai’, July m 3 ,  ( 7), 533-589) (in flus ./B U K LA N , I.Z., CALON, I.D., N IK U L IN , 
Yu.F., MURAVEV, V.H., MiSHCHENKO, N.M., Variations in the Cand Si conté 
of iron samples taken irem  horizontal levels down the furnace stack o f a N-cooled 
blast furnace have veen examined. The C content varies w ith the palíele size o f the 
metal granules, and generally increases towards the tuyere lev-:!. In the region of 
rapid temp, rise at the tuyere zone level, where Si is rapidly reduced from gaseous 
SiO and silicates, 3 4% Si is obtained in the metal. The lev:;! o f Si is reduced at the 
hearth level due to oxidation by reaction w ith  the slag.

.•-4-1. ; ¿ z * s r r * >  i



Use of Information Regarding the Temperature of Pig 
Iron for Estimating the Thermal State of a Furnace.

 ̂D. Dikov, i\. Siromyatn'ikov, N. Naicenov, N. Dzhambasov, 
and T. G eorgiev. (K etallu rg iya  (Sofia), June 1 9 7 5 ,
3 0 , (6) , 19-22) (In Bulg.) j
The possibility of using information relating to the ! 
temp, of the pig iron on release from a blast furnace 
in order to determine the thermal state of the furnace 
as a whole is discussed. Statistical data regarding 
the temp, of the pig iron, obtained by means of a 
specially developed remote-control system, are pres
ented and analysed. Correlations are established 
between the proportions of Kn end Si in the pig iron 
and the thermal parameters of the: furnace. Such
information may be used in order to monitor any devia
tions of the furnace from its specified operating con
ditions and introduce corrections either manually 
or automatically.

6 6 1  3 7 S - .  \ \

¿ ¿ Q .  It> -5 6

Vishnyakova, E.N., Starshinov, B.N., Popova, N.I., Lukashov, G.G. and Vyazovsky, Yu.V.

The Effect of Blast-Furnace Charging Conditions on the Properties of Pig Iron for 
Steel Manufacture.

Hetallurg. Apr. 1975. (4),14-17 in Russian .

The properties of pig irons for steelmaking smelted with coke, contg.. various 
amounts of S (0.63-1. 37/0 and sinter of various quality were investigated.
Halving the S-content in the coke led to an improvement in the macro— and micro- 
structure surface quality and tensile and bending strength of the pig iron.

. i :

Sm elting o f  P ig  Iron fo r  Open Hearth(St e etmaking) 
w ith an Increased.Consum ption o f  N atural G a s (in 
th e B la st Furnace),. (Gets 1 lu r g , S e p t .1 9 7 4 , (9) , 
1 0 -1 3 ) (in  P.us) MTTOGOV, V.M. Experimental 
in v e s tig a tio n s  were carried  ou t on : ( i )  in cre a sin g  
the consumption o f  natural g a s , up to  8 0 -9 0  m V  
ton p ig  ir o n , and ( i i )  improving the e f fe c t iv e n e s s  
o f  i t s  use in a b a ls t  furnace o f  27CO m̂  volume. 
The b la s t  furnace operated e f f ic ie n t ly  and 
econom ically during the in v e stig a tio n , and a 
con sid erab le  saving in coke consumption was 
ach ieved . Data, ch a ra cterizin g  the op eration  o f  
the b la s t  furnace during the t r i a l s ,  arc presented.

Cfe \ , | U  ■ 

'tt \ . 6  ci ,



/ VO i«-Sme lt in g  o f  P ig Iron fo r  Onen Hearth (SteeImaking) 
vTTth an ln crcased .Cbnstirr.ption o f  N atural Gar, (in
the Blast Furnace)..__(f'.o ta ilu rg , Sept.1974 , (9) ,
l5 T l3 ) (in  Hus) ANTONOV, V.M. Experim ental 
in v e s tig a tio n s  were c a r rie d  out on : ( i )  in creasin g
the consumption o f  n atural g a s , up to 8 0 -9 0  m /  
ton p ig  ir o n , and ( i i )  improving the e ffe c t iv e n e s s  
o f  i t s  use in  a b a ls t  furnace o f  2700 up volum e. 
The b la s t  furnace operated e f f i c i e n t l y  and 
econom ically  during the in v e s tig a tio n , and a 
con sid erab le  saving in  coke consumption was 
ach ieved . Data, ch a ra cte r iz in g  the op era tio n  o f  
the b la s t  furnace during the t r i a l s ,  are presented

"  7 '
J

6 6 ^ .  U * »  * 7  5 .  IZ

f ig  Iron Production (VDI-Z., O c t1973, H5. [15), I2C0 - I2C4) [ In  Ger.) REINFELD 
H Progress since Oct. 1971 is reviewed, covering ore output, preparation to r the blast 
furnace coks production, the use of supplementary fu?is in the bias* furnace, iron out
pu t, the*growth o f high top pressure and high blast temp, practice, and direct reduction
processes.

6 6 ^ ,  ¡ ¿ £ , ¿ 7  ¡2 ,
6 6 7  ■ 0 H i  ■ 0 ^ I 2,

Carburization and silicon reduction during pig iron production in the blast furnace 
{StaP, Ju ly 1973, (7), 583-583) [in  Rus.l 3U KLAN , I.Z., SALON, I.D., N IKU LIN ,
Yu.F., MURAVEV, V.N., MISHCHENKO, N.M., Variations in the C and Si content 
of iron samples taken from horizontal levels down the furnace stack of a N-cooled 
blast furnace have veen examined. The C content varies w ith the paiicle size of the 
metal g'enules, and generally increases towards the tuyere level. In the region o f 
rapid temp, rise at the tuyere zone level, where Si is rapidly reduced from gaseous 
SiO and siiicatcs, 3-4% Si is obtained in the metal. The level of Si is reduced at the 
hearth ¡eve! due to  oxidation by reaction w ith the slag.

, C y c lic  Phenomena in  B la st Furnaces. (Centro Document A 6- . ! o  s\ . 5
Sidcrurgique. C ir c u l. In form .T echn.,1 9 7 4 , 3 1 , ( 9 ) ,
1859 -  1 8 7 2 ., d i s .  1871,1872) (in  Fr) . MORE.,G. *
DELACHARLERIE,R. VIDAL,R. COLIN,R. and PONGEIS.N.
C y c lic  phenomena occurring in  a b la s t  furnace were 
stu d ie d . They are a ssociated  with d isc o n tin u ity  in  
pouring the c a st iron and s la g . Two methods o f  
in v e stig a tin g  the phenomena are con sidered: i i )  
sampling o f  the iron and slag  fo r  chemical a n a ly sis  
and. temj). o f  the i r o n . ,  and ( i i )  rapdi sc r u tin iz a tio n  
o f  the working parameters o f  the furnace. Two 
typ es o f  tra n sito ry  phenomenawcire observed: during  
pouring, e ith e r  Si and Kn contents in crease  w hile S 
decreases or Si and S contents decrease w hile Mn 
in c re a se s . .



“ -a . Ha- cn'JC': - nQ K. II .Van T o o r .(3 rrt7 7 7 a ste r  
g ^ l u g  on E xtern al ^ s ^ r is a u o ^ j ^ ~ ^  
Ham ilton, O ntario 2 2 -23  Hay 1 9 7 5 7 ^ 9  ~ed . Lu) *

ne m anures taken at Hoogoven-Estel to  allow  p -od u c-
■ t o P s  ^ 1  Xr° nKWith “ ^ t i v e l y  low S i ,Kn m / s c^ _

te n ts  are d escrib ed . Tne experim ental r e la t io n s h ip

o Г d esu lD h a g •CO:̂ PO Siti0n, Slc" g qUOlity 303 degree o f  desulphura^atron i s  given as w e ll as a d e sc ^ io -
S “ L ° f  ^  t e s ts  on vhich re la tio n  i s  b a s ^  The 
importance o f  ch en istry  con trol o f  the burden m aterial

i n s t a n St^ atGd bY 1116 improvccent obtain ed by the
ing P l ^ i ° n ° f  3 bSdding SySte“  o f  s ^ t e r -

' l < {

) u  ? q

b

t
Jo

The use o f  measured quantities o f blast and blast furnace gas yie ld in calculations o f 
d irect reduction indices. (Izvsst. V. 'J. Z. Chernaya ¡. le t. (12), 3o-Jd _
f in  Hus.} STEFANOVICH, №. A ., VAG ANO V, A. I., Calculating the degree o f 
direct reduction on the blest volume and the yield of blast furnace cas instead o , 
or addi»io"3 liy  to  the usual method based on the gas composition and coke rate, is
advocated. I t  is suggested that the proposed method is pa^ a; 7 ‘^ n o d ^ n  
ting current values of the direct reduction, i ns accuracy ot t lu  m ^nod c*n, ° -  
Improved by placing the measuring points for the blast and gas closer to the blast

KKG P rocess. T . M iyashita, K .Sano,H .N ish io , S. • \£,2. • i 7 £ v ^
Ohzeki and T.Nayuki .( I r o n  Steelmaker, Feb. 1975, '*  <
2 , ( 2 ) ,  29-38) Due to  the high cost o f  O and 
natural gas fo r  Fa and steelm aking, Nippon 
Kokan KK sta rte d  to  produce cheap reducing gas by 
reforming some gaseous hydrocarbons, such as 
coke-oven g a s , natural gas and gas obtained by 
cracking o f  c o a l , w ith C02 and H2O contained in  
the reforming raw m aterial forced by the b la s t  
furnace top g a s . The top gas o f  the b la s t  
furnace i s  reformed to  a reducing g a s , v/hich i s  
in je c te d  in a re cy c le  system in to  a b la s t  furnace 
sta c k . Methods were developed to  lower the N 
content in  the in je c te d  gas, produce reducing 
bas w ithout S in terferen ce  and in je c t  s a fe ly  in to  
b la s t  furnace sta ck . Commercial furnaces and 
th e ir  operating techniques are described in  
d e t a i l .  The economic advantages, such as using  
lower amounts o f  v irg in  m a teria l, or 3% energy 
c o st s;iving, are ca lcu la ted  with the aid  
o f  mathematical models.



:..6<y К -2 . . я / s  •Improving t he co n tro l o f g ns - d i s t r ibut.ion in  sm a ll-  
volume b la s t  -''’ .m a c e s . (M etallu rg , Dec. 1973 , (1 2 ) , 1 2 -  
1 3 )- (in  Huy) EGOROV , N . D . ,  KOSTROV, V . A . , STOLENIMOV ,
V.M.  and SOLODKQV, V . l .  A d e sc r ip tio n  i s  given o f  
apparatus for the con tro l o f g a s -d is tr ib u tio n  below the  
le v e l  o f  the charge in  sm all-volum e (1007 and 1033m^) 
b la s t  fu rn a ces. For a fu rth er mechanization o f  the gas- 
d is tr ib u t io n  con tro l a rem ote-con trol apparatus was 
designed and i s  b r ie f ly  d e scrib ed .

Mota!ur<;ia,May 1075,27, (5), 225-22'J [in P.otr.aniàif

two months was made and correlated with the total amount of boat 
(i.c. coke) consumed /or St02 reduction. The results suggested that 
a decrease of Si content from 0.76 — 0.78% to 0.C8 — o". 72% would 
allow a lowering of the specific consumption of the metallurgical coke 
by ~6.4 kg ccke/tonne of iron without affecting the iron quality.
9 rcf.-C .T .

Ш1Л LUit-'J / - ---J ----
com position, burden and gas p ressu re . (P rice : W

considered in clu d e; o re : r a t io ; Fe content o f  
s in te r ; b la s t  temp; b la s t  tu m id ity ; and natu ral 
gas consumption. The output parameters гиге gauged 
by flu c tu a tio n s  in  th e S i  content o f  the pig  iro n  
or by a complex based on the heat used in  the  
lo v er portion o f the furnace. The most rapid  
e f fe c t  o f  the b la s t  furnace operation I s  achieved  
by varying b la s t  temp o r  hum idity. The complex 
index, derived from the heat "olalance, allow s  
more p recise  m onitoring, and pred iction  o f  the  
thermal s ta te  o f  the b la s t  furnace than docs th e  
con trol o f  the Si content o f the pig iro n .

(ob°\  , 1 Л к

-L y — -------- --
or a hydrogen-rich gas in to  the s h a ft , there i s  a 
change in  working d a ta . A b la s t  furnace simulate:

* * ----- — ~ AVArt no"l 7 n
in  working d a ta . A b la s t  furnace sim ulator

. « i_«.___•____ ^voO Г%*»7 7
VU>« MW MW---- ------- e
sin tered  m ateria l and coke, e ith e r  sim ply , o r  as  
m ixtures, under varying con d ition s o f  tem peratar— i _ ti

can be used to  study th e behaviour or o r e s , p e l- 'used to  study th e  behaviour o f  o r e 3 , p e l l e t s ,
:d m ateria l and coke, e ith e r  sim ply, o r  as
»s, under varying con d ition s o f  tem perature; gas

^ ^ E E iI !r i i£ îL o f  B last Furnace Dvnamics. v  »



42 Gi*î3 .Simulation of Jn:ii;l-FuriKii:ir-Sli;ifl Proco^sos in laboratory 
of Urn Reduction Behaviour <»( Various Typos of 

Jron-Oro Pellrts and Sinters. Dclr/ad S.imadi. Thefts,
Tcch.JJmv. Aachen, 1074,1 GO pj> ¡in German{.

In a laboratory simulation of two bla.st-furr.acc .shafts,a series of 
four reduction-condition programmes was u^ d to evaluate the 
action of the reductive process on a variety of iron-ore pellets, 
cement-bound pellets, and sinters. The shaft systems simulated were 
the conventional and the more modern supplemented reduction-gas 
system. Reduction characteristics were generally improved in the 
modern system. Significant di*fcr*‘? ',«*c u.-rre noted between tests 
with these systems and isothermal reduction tests. 70 reí.—P. V.

-42 0423 Ironmikmg with Charcoal. A.T.Barnaba. Met.Ital., Feb.
1974,06, (2),91-94 (in Italian]. -------------

The manufacture of iron in blast furnaces using charcoal in place of 
coke is practised in Brazil, certain other countries, and in a few 
specialized plants. The modern charcoal blast furnace is described, 
together with tr.o r.;a.,ufuciure oi wood cnarcoal and recovery of by
products.— P.C.K.

*‘The Manufacture o f  Charcoal and Experience With I t s  
Use in  a B la st  Furnace. A. Cons tail t in e . (SEAISI Q. ,
O c t . 1975, 4 -4  (665) , 13-21)
Under certa in  circu m stances, charcoal from d e str u c t
iv e  wood d i s t i l la t io n  can be a com p etif.ve  and regene
r a t iv e  fe e l  fo r  b la s t  fu rn a ces, thereby u t i l iz in g  
wood u n su itable  fo r  o th er  p u rposes, r e su ltin g  in  
b e t t e r  fo r e s t  management and cheaper land develop
m ent. The chemical and p h y sic a l p ro p ertie s  o f  wood 
and th e  e f f e c t  o f  wood type and d i s t i l l a t i o n  temp, 
on th e  y ie ld  o f  C and by-p rod u cts are d escribed .
Four carbonization p rocesses are compared. The de
pendence o f  charcoal q u a lity  on the d en sity  o f  
th e  wood and p rocess used i s  d e sc rib e d . Wood dry
ing i s  d e ta ile d . B la s t  furnaces used with char
c o a l and th e ir  operation  are d is c u s s e d .’

Rtihberwood Charcoal for Iron-Making. L.S.Chai and

in Malayav/ata. The properties of rubberwood and 
roplantation of rubber tress; charcoal making from 
rubberwood; supply and consumption of 
rubberwood charcoal; quality of charcoal; and

,16- 2 . 5



^/<2 0507 Inerc.ismi: the I'rodnrtion of Cluireonl-Kiri.d niasl Furnaces 6 ^ ^ ) -  \
by Partial Substitution i.f Coal for Ctiarro.il. M u  c h  A. L.
Mulo :uul P.mlo A. Comes. hULil. AID.:, Nov. l'JTI, 30, (20‘i),
701-737 fin Pui (uiiuesel.

The aerodynamic and hydrodynamic flo-.v of materials in blast fur
naces is discussed with reference to the IHSID mathematical model 
of the operation of a blast furnace. An analysis ol the riiani'C* in flow 
phenomena resultin'; from substitution of coke for part of the char
coal in charcoal-fired furnaces concludes (hat the substitution makes 
possible an increase in furnace productivity by improving the condi
tions of p..as flow both in the dry zone of the furnace and in the zone 
of formation of the first slag, is even more beneficial when operating 
with a high -Si content m Die melt and promotes the elimination of 
counterflow conditions. 10 ref.—S.M.

m h m m e l e i s d iJ iJ g a

ШуП r\  П  I S  П S***
¡ £ № 3 ’4 ? l U f  № * /

Table I Raw materials employed л *

¡ y i r U i ] s d « S © ^  Raw М » „¡ail Mean Composition Size Range

G. RATH and H. ROTH iron ore

In 1970, within the scope o f  on f e ^ n d i  ore) 
expansion programme carried ou t by

67% Fe, 3% Si02, 0.3% CaO, 
1% A120 3, 0.1% MgO, 0.02% P 

very low in sulphur

10 — 30 mm

the Mysore Iron and Steel Works
Limited, Bhadravari, the electric Coke
reduction plant к vs supplemented by
tw o m odem  Demag furnaces fo r  pig '  ign-temp.)
iron, each o f  them being rated at
24  M V  A. The new  furnaces produce
steelmaking pig and foundry pig.

«¡FAlSI Ounrterly Apiu 73

7 0 -  75% C 
fixed,

1% moisture

(Ash: 56%Si02,4%Ca0, 
28%Al20 3,8%Fe20 3, 

1.5%P20 5,2.4%.S)

25 — 50 mm 
(coarse coke) 
10— 25 mm 
(coke nuts) 
3 — 10mm
(coke fines)

... Limestone 36 -  45% CaO, 3 — 6% SiO,, 
4 -  10% MgO, l%MnO, 2 
1 -  3% ai2o 3
approx. 40% ignition loss

40 — 50

Quartz 99% SiOj 30 — 50 mm

Manganese ore 29% Mn, 20% Fe, 15% Si02, 
1% CaO, 0.6% MgO, 0.05% P

30 — 50 mm

V

Econom ics o f  the Manufacture o f  P iq  Iron  in
\ C z ,  .

the B la st
47

Furnace and the E le c t r ic  Reduct ion Furnace. (Metal
ЛНМ, Feb. 1974, 30_, (1 9 5 ), 99 -103 ; 10G-108) 
SJLVFIF-A, R .C . and FONSECA, D.M. C osts  o f  
t io n  p - т  ton o f  p iq  ir o n  in  B ra z il were c a lc

( j n P o r t . ! 
p rod u c- 

rulated fo i
d i f f c - r e n t  p r o d u ct io n  c a p a c i t i e s  v/ith b l a s t  furnaces 
and e l e c t r i c  r e d u c t i o n  f u r n a c e s . The usual  i tems o f



i
<2 0107 Control of Want Furnace llol-M'etal Quality Uninr; ar.il Com

puter-liar, ed System. U.I.Voc/.l. (Omf.oal Development» 
in IronmaV.in- Practice, Len d . Nov. K)72, 1912, 140-151
(M«7ATr7i62’--72'0031) |iTKn'!';!r.ii7fHeccivcd 1974|.

A process control computer system for Kast-iurn.icc hot-metal 
quality control is described. The first phase of control Is the pro
portioning and charpint; of the burden,v.hilc cast-to-east control la 
achieved by adjustments at tuyere level, calculated usint; a simula
tion, which can follow and predict the transients following distur
bances. In this way the process Inputs arc held steady front cast to 
east. 10 ref.—BA

V U P "  y i .
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42 0104 Plant Fbrnneo Computer O;>oralionii at HurnH Harbor.
Jerome Hess end Edward Auslander. Piocced;.-.gs of the 
32nd IronnnkiryT Conference AP.IE, 1973, 15-25 t'- ' . i l . A., 
7407-72 0009 (in En;;hi>h[!

Each blast furnace has one minicomputer with 1C 000 words of core 
and G4 000 words of disc storage. The basic functions are: refilling 
and discharging of oil stockhouse weigh hoppers;woight correction; 
moisture correction on coke wctghments;tracking of material to fur
nace top;sequencing of furnace top;data losing of all major points 
around the furnace; computation of hourly material and heat balances; 
summary logging hourly and daily; and provision of input data for the 
blast fun.,u.e u.tia pi octsjui;; system. A i.tuulnuon oi not metal 
quality shows the success of the feed-forward ap;>roach to blast 
furnace control.—M. M. Ft.

4 ^ 1 . I ' - i s i

42 0192 The Dlnst I\irracc Operator and the Computer—Partners in  
/  Ironmakir.g. Doughs E. Besscliovrc. Proceedings of the 

32nd Iror.mnkin:: Conference AIME, 1973,2-fe (Met, A., 7407- 
*72 00C5) jin English]. ,

-V-t data requirements for a working computer system can include: 
facility information (furnace size, etc.); material information (chemi
cal and physical composition of available charge materials); operating 
i*fcrmation (tuyere level, wind rate, blast moisture,blast temp., etc.); 
reduction requirements (hot metal chemistry, max. or min.acccpt- 
Jtte limits on hot rr.ctai or slag chemistry);and actual results 
Mslr.ed. Indirect or off-line systems are used tocompilear.devaluate 
historical data, for economic evaluation, forecasting and costing 
*;stems. Direct or on-line applications are described for burden 
control,stockhouse control,tuyere level control and a process control 
r>ckage. General items that should be considered in choice of an 
*??ropriate computer system are listed.—M. M. R.

¿ 8  t. 1’* ^  V-

<2 0042 The Control and Itei^jlalion of Dlaat-Furnacc Procosscfl by /  /  I f O
Meano of a Computer. I'.yszard Dencsch, Jan Janowskl, '■ s ‘  '
Marek Jawor.skl, Uoman Kopec, and Andrzc) WUkcsz,
PoUka Akarf, Nauk. Pracc Kom. Motalurela. 1974.22.129-154 
fíñ KrenefifT-  : ’

The repulalion of blast-furnace processea by mean.i of a Computer is 
oescribcd. The mathcrnailcal modela of the proccssea on which the 
Computer control ls bascrf, aro dlscuwcd. The rnclhod faclütatns the 
Slandardizaüon of the Chemical composilio.'i (El + S contení) of iho 
tasl Iron. The cconoinlc »*pecls oí the rcgulatlon oí blaM-furnace 
processc» are cxamlncd.-N,M,

*/>



42 C03D Planning T e Optimum Dlauit-Furnace Durden v.lth the Used 
Llncar-I’ rogramming Methods. S. T. PUbkanewtiky, D. V. 
Culyga, ami I. E.Postcmsky. StaT, July 1974, (7), 5H5-567 
(In Russian).

An algorithm was developed, and Is being used to calculate the pro* 
portion of charge components from three forms of sinter, pellets, F* 
and Mn ore, and limestone, to feed each of si:; blast furnaces to mak* 
pig Iron of the desired grade. The results of calculations made on a 
computer are presented.—J.W.

¿ S I -  ' ^

42 05G3 Optimization of Pig Iron Production Technology I'sinR <4 $? 1 •  ̂ 2. /  •
J  Mathematical Statistics and an Electronic Digital Compu'c-. '  ' **

/  S .L . Yaroshevsicy, V. .V. Andronov, .V. f. Veft'-tv, f. .V. K'rnr.r.:- 4  6 ^  , (6 A. 2 / S i
and V .M .Strelets. Slat-, Mar. 1975, (3). 205-200 [in ite’si-*. ‘

/.system is presented whereby the main opoiatuvt parameters of r 
blast furnace can Itc computed, to ensure its or ca t: or, v/ith the lux-.'1’ 
possible coke consumption under given tcchnot'giral conditions.
Maintaining such parameters a coke reduction of on to 50 tut, ton of 
pi., iron is theoretically possible. [Experience ui'Ei a Id is; iv.rr.u'e 

1033 m'1 useful volume confirms these f;r'’ gs. The stable naturr 
of the extremal rclalionsiiips is demonstra J. W.

4 0  0011 Pilot-Plant Smelting Campaign ot Iron Ores From Tcte.
/  D .0 . Kowat et al. NIM Rep. No. 1546, National Institute for

Metallurgy, 1 Yale P.d., Milner Park, Johannesburg.South 
Africa, 197G,Pp 27 (P?mpMct-En;lish|.

Smelting tests were made on V-boaring titaniferous Fc ore from the 
Te:e area of Mocambique in a 3.6M VA furnace to produce a pig iron 
and a ti'.aniierous slag under conditions that would (avoir the par- 

' titionir.g of the V to the slag. This sing would then be amenable to 
pyrometallurgic.d or hydrometal'.urgiral treatment [nr the recovery 
of TiO-, and V. A low-C p:g iron having a low .Si content and a high S 
content was produced. However, it was shown that the iurnace rould

be operated in such a way that the V would partition to (he slag. A 
pyromekrUercica! treatment for the recovery of the V could not he 
attempted during these tests, but a hydromclallurgical treatment waJ 
initiated-AA
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This p rofile  on steelnaking, spread over severfc;, "«¿es, covering 

some 291 abstract items, is  roughly divided onto 11 sections. The time 

span of the data coverage is  about seven years starting from 197C- Al

though most o f the items selected were published during the three years 

1974—19 7 7 , the information not only re flect the status and trend o f techno

logy and economic thinking during this limited period and scope, but also 

give an insight into the problem areas that were agitating the minds o f 

technologists and administrators connected with steel plants during this 

particular period.

The collection of data -  here the abstracts -  being dependent or. the 

availability  o f material from in-house sources -  the sections or aspects 

selected here for highlighting are uneven in treatment. Of the eleven 

sections, the f ir s t  has 32, second 21, third 6 and the eleventh 104 items. 

This uneven strength hampers an equal in-depth understanding o f  the d if 

ferent sections, which are merely indicative o f some among many possible 

areas o f  interest within a broad category. However, the intelligent 

reader would not fa i l  to see that with the enrichment o f the information 

sources and the proper organisation o f the available data, each section 

may he further strengthened in coverage, provided, o f course, the area 

has been able to claim the interest o f technologists, economists and 

administrators leading to study and research and, hence, the publication 

o f  their results.

The f ir s t  section deals with general trends, and among others, draws 

attention to the scope and prospect o f using nuclear energy in stee l- 

makir.g -  in view of its  contribution to a cheap direct reduction

\



process and to the operation o f  a pollution free steel plant. Eight 

out of 32 items of this section (pp.5^7) are. devo.ed to this interesting 

possibility .

Section two deals with the cost of steel plants and of steelmaking. 

Though the figures are rough and ready and merely give order of magni

tude estimates they presides valuable clue to the investment cost in

about 18 countries of the world, 8 o f which sore developed (UK, USA, francs, 

Germany, Ita ly , Australia, Canada and Sweden; and the remaining 10 deve

loping, which give a reasonably good idea of the investment cost per ton 

o f steel in the various countries and provides a basis of comparison.

The small section 3 (in fact the smallest of the eleven sections) 

gives six items of information, which gives a dear indication of the 

emphasis laid on the consumption of energy in steel plants including 

their availability, alternative sources, costs, pollution factor^ etc.

Most o f the items, published in 1975? were a response to the world o il 

and energy c r is is . They are a pointer to the sure crop of further wo* - 

in th is area which followed the escalation of the energy problems and 

the longterm policy response of US and European governments to this 

problem..

Sections 4 to 11 deal with the different process routes t < steel

making. As new processes and technological possibilities come to light 

and are investigated for eventual industrial production^the old and new 

processes have to co-exist for varying periods of time. Such co-existence 

offers a welcome opportunity to review and reasses the existing and new 

processes against each other so that after the inevitable period of co

existence dictated by investment constraints, the process most suitable



for a particular country and set of conditions may be selected with 

complete confidence.

Section 11| the last and the longest section of the profile 

(26 p. -  pp. 45-70 -  and 104 items) covers the electric furnaoe steel

making process. Apart from the easy availability of this material from 

the in—house journals used for the purpose of this profile, such emphasis 

seems more than «¿treated by the interest in electric steelmaking in deve-

loping countries, which do not have^the capital needed for investment in 

integrated steelplasts or the material resources for the operational

viability  of such plants., and which want to curtail the gestation period 

between an investment decision and operation of a plant. Its  obvious 

advantage as regard pollution is  added attraction of th is process. 

IQm detailed discussions try , to do justice to a ll these aspects of 

this process.
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77;c doubling o f  world steel production since 1060 has been accom 
panied by many changes in the technology and geography o f  the industry, 
and ever, m ore drestic changes ere in sight.

Developm ents in raw materials mining and transportation have intro
duced c  new location pattern fo r  integrated steelworks.

Ever increasing econom ies o f  scale have led to  much larger but less 
flexib le integrated steelmaking com plexes, which require ccpital investment 
running into S billions. Increasingly strict pollution control requirements 
im pose an escalating capita! and operating cost burden.

This has encouraged the widespread introduction o f  scrap-based semi- 
integrated mills, based on the econom ies o f  specilisation.

This trend will be reinforced by the expected  rapid growth o f  direct 
reduction, which will help reduce electric cre furnace operators' dependence 
on the volatile international scrap market.

In areas with access to  cheap natural gas, the DR/EF route is already 
becoming a serious com petitor to  the medium-scale BF/LD route.

The conventional route, however, is highly efficient, is capable o f  
further improvements, arid is ex p ected  to  provide the main stream fo r  
large scale operations fo r  many years to  com e.

In the very long term, with the gradual depletion o f  fossil fuel 
reserves, nuclear reactors could b ecom e the dominant energy source fo r  
the steel industry.

S£AtSI Quarterly April 16



é i  T .  1 2The Current Str.tc ot Iron ami Steel Technology. Hubert S. 
names. Stahl Lisen. 7 Nov.197 1,SI, (93), 1077-10tU tin 
German], lUeccivcd 19.5)

rrocess di-velopmcats Icaduc; to rci'.ut turns in investment ami opera- 
tio',.,! costs are discussed- Enerc.v cenvu met ion rates and source 
ffc.Mbtltty are dci.tik"! t „ ,  the vari .us s,lic;:.u:king processes. CoUc 
pred iction and alternative tuyere blown luets are discussed, cm- 
phaiir.ir. ; the reductions m coke rate possible. Ladle mcUUucyy 
ar.d a fullv continuous casting system assist in reducing steel pro
duction costs. The effect ot more rtticient scrap utilization and the 
use ot low grade scrap are discussed. Sankcy diagrams arc pre- 
jfr.ted tor the energy consumption rates in the various steelmaking 
prteesscs. 16ret.-P .V .

£> f» T  18

Recent Developments in Stcelmaking Processes. P. Arrant 
and P. Mehta. T r ins. Indian Inst. Me* Oct. 1979, 28, (5),

' 429-448 [in English]!
A review. The mr.in features of the contemporary steelmakjng scene 
are discussed with particular ref.to the replacement of the o.h., 
Bessemer,and basic IJes.semer processes by the newer O stccimaking 
and the electric-furnace steelmaking processes. 29 ref.-BA

4
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S. Efeetorp"

p^ant of the future
fr°n  and Steel International, October 1976

T 3 4 1

Accurately predicting what steel plants will be like 20-30 years hence is 
an impossible task. However, from experience and known criteria, it is 
possible to work out in what direction future development work should 
be directed. In this article the author examines the important 
determining factors and on the basis of these puts forward two 
proposals for metallurgical process routes -  high temperature reduction 
with coal to raw iron and with hydrogen to raw steel. He goes on to 
describe his proposals for the ideal steel plant of the future and finally 
discusses wha* is required if such a plant is to become a practical reality.

tSC-T- ,12-

Chaparral Steel—Newest U.S.Miji* Mill. John A.Kotsch.
Jron_Steci Eng., Apr. 1976,53, (4), 33-37 (in English].

This plant has its own scrap shredder and storage yard and uses 
scrap as all of its raw material, most of which consists of recycled 
auto todies. Sicelmakiitg is accomplished in one Ifl it din. split shell 
ultr.vhiph power ff;5 000 kval electric are furnace. Energy consump
tion for the furnace averages 4HÛ kWh/ton. Heat times average 2 h 
whenushrï 300 r::n of O/lon of steel. After tapping the steel is 
transferred to a four-stand low-head Cor.cust caster. A 15 stand 
straightaway mill receives hilUla from the reheat furnace through 
two horizontal stands and one vertical stand, followed hy three horizon 
tat stands and a second vertical .stand, then to a flying crop shear for 
the rcu.7hin* process. F.î ht finishing stands complete the processing 
to a walking beam 200 ft. cooling bed. The expected production rate 
is 1000 tji.s/ycar/employec. R.C.TJ.

Dcvelopmcnls in the Iro" and Steel Industry. John A Km<
D1-W6* K 8i u s Ì ' - — — ^ r- Jan' 1075' 52.(‘ ),

mvnh.arih.!;DCI PAn' lluc" ^ b ‘ ’lcctr,c furnace output will exceed tlul

' B
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The Steel Indus'.ry-lt Is Old b it Kojuvcwitcd Crmst-mtly.
Kiji Utueite. SrAISt Q., Apt. 1375.1-2, ¡»>*>5».0-13 [in Eny!.;'

Tcchmibi dcnt eli Mh’.es iiiui ttmovdiuiis in stcelrn.ikin-.i processes tro- 
the 14lh century ti.tlie pieSeiit ate surveyed ~ d the current restart.

Steofiraking — mccitm processes and p la it (Techn. Mitt. Essen, 197?, 65, Get, 
4>4-4S?) [inGer.] BRANDI. H.T.. HOFFKEN, E„ RElLERMEYER. H.
The dominant feature in steelmaking curing ii.c last 10 years has been the emergence 
of the oxycen refining process. The authors describe the present status o f oxygen 
blowing, trends towards larger capacity converters, introduction of the torpedo ladle 
and developments in dust control methods. Other topics discussed are prelim inary; 
ttesufphurisaticn of pig iron before its inclusion in the converter charge, inert gas - j 
rinislngof steel in the ladle, lance desulphurization of molten pig iron while in transit] 
from blast furnace to steelworks and vacuum degassing of steel. Brief notes are given 
on the proprietary BISRA, IRSID and OBiVi processes and possible advantages of the 
last-named over the LD process. Some likely future developments sre indicated.
(10 refs.)

Steclmaking and Processing. K. J. Smith. SEAISI Q.,
Get. 197*1, 3-4, 33-40 [in English).

In the making and shaping of steel» the pouring of liquid steel into 
ingots is the first conventional step taken before subsequent reduc
tion and shaping in primary rolling mills. The continuous casting 
of steel made possible the elimination of the costly stages of ingot 
manufacture and the subsequent heating and roliix: in bloom mills 
to produce blooms, billets and slabs for rolling to final sections. 
The essentials of both processes arc briePy surveyed, with greater 
emphasis on established practice than the theoretical aspects of 
steel easting.—AA

Challenge to High Productivity in n Steclmaking Complex- 
Muroran Works. Sciki Tsuzuki. Iron Steel Eng., Aug. 1075. 
52, (3), 29-34 [in English], *

Successively higher goals in monthly steel production were achieved 
by modifications in plant facilities and by worker motivation. When 
steel demand dropped, emphasis was changed to reducing ingot cost. 
When demand again increased, earlier targets v/erc quickly rcattair.ed. 
Plant facility and operation improvements are described, with pri
mary attention to use of a sublance for end-point temp.control and 
reduced cycle time. Operational data are presented.—J.W.S.

Stcelmaking at Rotherham Works [U.K.]: Then and Now.
C.Cox. Iron making Steel m.ik’/y ,  1976, 3, (*1), 175-1H0 
(in English).

A description of Ihc integration of the two plants at the Rotherham 
Works into one works structure is presented. Details arc given of the 
present steelnuiking facilities and of each plant and the reasons for 

; their installation.—BA

being conducted to widen the choice of fuel and energy is discussed. 
It is predicted that fume emission will be completely eliminated v.ph 
the special -formed coke* methods by which coke can be produced by 
means of calcining coal briquettes or pellets.-

¿ f c q .  i c



The rise of the Spanish stasi industry
\S

R.A.C. Richards

Since the mid-sixties, Spanish steel production has virtually trebled with 
output growing from 3.8Mt in 1966 to 11.1Mt in 1975, a figure which 
makes Spain the world's thirteenth largest steelmaking nation. Of the 
1975 total, 55% was made in oxygen converters, 35% in electric furnaces 
and the remainder by the open-hearth process. 1 his article looks at the 
modern growth of the Spanish steel industry and examines the course o. 
future development, paying particular attention to the new 6M t/y 
integrated works presently under construction at Sagunto.

Iron  a n d  S tee l In te rn a tio n a l. O c to b e r 1 J / b

Stcelmaking In the Land of the Midnight Sun-Raahc Plant. 
C.J.Labee. Iron Steel Eng., Nov. 1974, 51, (11), 37-41 [in 
English].

(  7*c integrated steel plant at Raahe, Finland, started in 19ul and
v~ a capacity of 800000 tons/year, is described. Most of the iron

:r is obtained by sea from northern Finland; coke is supplied in unit 
from the USSR. Two 75-tons basic O furnaces teed three 

'■•.¿e-strand continuous slab casters with C steel. The slabs are 
■--•a.d in two pusher-type,three-zone reheating furnaces serving 
* late mill and a hot strip mill. Of the 350 000 tons of hot rolled 

'250000 tons annually arc shipped by rail to the cold rolling 
t.. a-.:y 400 km south. Research and development into new grades 
— t improved operational techniques are carried on. Future plans 

,ve an increase in capacity to 1.7 million Ions by the inslalla- 
*. r. t,f a new plate mill served by a new 75 tons DOF vessel and two 
'tu.i.naal casting machines.—M. R.

Progress of Japanese Stcelmaking Technology. S. To, ode 
y  SEA!SI_Q., July 1974, 3,(3), 55-67 fin Er.gh3!i|.

The history of Japanese steelmaking technology is presented from 
the middle of the 10th century to the present, from the primitive " 
'Tatara Method’ to modern processes such as reverberatory furnace- 
blast furnaces of large capacity,electric furnaces, cold and hot sirin' 
mills, pure-0 LD converters and direct Fe reduction processes. T*k 
per capita steel production increased from a k" (11 lb ) at ti e l^s,," 
ning of this century to 600 kg (1320 lb.) at present, with low prcductc.- 
during and immediately after the second world war. The advances is 
steetrnaking took place by both government and pnvjte industry. 
Around 1030 steel production bused on tlie scrap’ iron method by 
private industry surpassed that of government steelworks. Stect- 
making has shifted from sites near raw materials sources to loca
tions near the principal steel consuming markets. Toe beneficial 
influence of the Iron and Steel Institute of Japan is pointed out as th- 
rosearch centre for technological innovations,. D.R.

U q  . [fe

(§2 > )
Production and Technology of Iron aDd Steel in Japan During 

/  1974. Tsuneyo Iki. Trans.Iron Sice! Inst. Jap., 1075, 15 ( lj
?12-230 [in English]........................  ~

The output, developments . technologic.!! exetunr/ r> and o’.lmr activities 
of the Japanese steel naiustry are reviewed fur the >ear 1371. lhu 
total steel production for the year is expected to alnul (lie same as 
In 1973,-12 million tons. The energy and time necessary for steel 
production have been decreased. Continuous cast steel itnchcd 21’.'. 
of flic total steel production. Thu tecluioioi.icu! exchanges v dli v i n 
ous countries are described and tabulated. The act i villi a of various 
research societies arc discussed - II. A. I).



#

Projections Regarding Sleclmakius Technology in Latin 
America. Eduardo Oscar Frncchta. P^'sent ancl_V\iturc 
Technology of Steel Fabrication in Latin^America. 1974,
293,295-318 + 2 plates (Mct. A.,7905-72 0081) [in SpanishJ. 

Expansion of the steel industry »s a preoccupation in each of tho 
prcKlucing countries in Latin America. The search for prereduced 
pellets with a high degree of metallization is a must for the area. 
Studies of the continuous charging of sponge Fe offer hope for a 
continuous process of steelmaking based on this material. The blast 
furnace-U.O.F. steelnuiking route is seen as being increasingly 
adopted for use in mteginted plants,electric stcelmaking combined 
with continuous casting for semi-integrated plants. In view of the 
ever-changing technology of the developed countries, care must be 
exercised that future plants in Latin America do not turn out to be 
obsolete before start-up. Information on the structure, production 
capacity (including projections to 1980) and other facets of the industry 
In Brazil, Mexico, Argentina, Venezuela, Colombia, Peru, Chile and 
Uruguay is presented, plus tables showing the location,equipment, 
products,expansion plans, nature of ownership (private or govern.:'""») 
and sources of capital of plants in Argentina and Brazil. 23 rcl.-S.M ,

&Cq . I S f a )

A Report on the Iren and Steel Industry of the Philippines.
Antunio V.Aruatetl. SCAISI Q., July 1374,3.(3). 9-21 fin
English |. --------  1

The Philippines has dossils  d  in,n ores and other muieral raw 
materials, such as FcCr.O,, MjC03, (Ca, Mg)C03l SiO* and Mn, for 
sustaining* iron and steel industries. There are meiiim; and rolling 
plants, she ft cold and hot ro'l;r.:; nulls, slice! aalvantziir: plants, 
brining plains, as « ell as (uhe ami pine mills. The fl'u'tuptum between 
imoorced tuid duiuusticii lly prod'icr-d steel products, a:'J variation in 
prices and tariffs, ai e re,no ted ia d.tail. The coeat ry is striving to 
a comoctilivc OOMI-.OII wii'i imports and eventual sulf-suificicncy in 
cold rolled products, tinplate, galvanized iron sheet, pipe, tubes,billet, 
merchant bars and wire rods. D.H. "‘S|

<0 ^ f e i O
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n

Slcclmaking in the Seventies'. John R. Stubbles. Iron Steel 
Enp.,Nov. 1974, 51, (11), 64-GO (in English|.

The .U.S.nOcds more and better steel to develop domestic energy 
'"resources, and thus sustain economic growth. While the technology 
to do this is available, the capital required for new and replacement 
facilities is becoming increasingly difficult to generate. Despite 
the in'reduction of the DOF and significant advances in blast furnace 
technology that have substantially increased productivity, there has 

-beer no increase in capacity. The continuous casting of slabs will be 
a dominant slcclmaking method in the 1970's. Multimilhon-ton plants 
already exist in Japan and the USSR that are based exclusively on slab 
casting, a process which offers major advantages in energy efficiency, 
yield, quality and productivity. The two major problems facing both 
the domestic and world steel industry in the 1970's are the availability 
and cost of raw materials and the lack of capital necessary for the 
expansion of facilities. Steel shortages in the U.S.wiI! be very severe 
in the 1970's. The demand for steel will be such that the market must 

•be able to bear significant price increases. 48 ref.—M. R.

Comparison c f  steelmaking processes from the technics 1
and economic poi r.t o f  view, and c o nsider c.tion c f  future 
trends. (Thysser. Fc r schung, 1973, 5j_ (2 ),  59-77) (in Gar.) 
KOOT/fT T~T"LENZKANiJ, K. and ALTGELQ , A. St eelmaking 
processes , and the ways in which these have changed and 
developed, arc reviewed. Economic aspects o f  the 
industry are considered, vfith r e f ,  t o  c o s ts  and sources
o f  m aterials, including iron , scrap, o res ,  slagging 
m ateria ls ,  various fu e ls ,  e le c trod es ,  and water. Future 
trends (to 2100 A.P.) are considered in the l ig h t  o f 
world population growth and. s te e l  demand.

< 3
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'¡he evolution o f  our steel industry has not occurred due to results 
o f  metallurgical research or by cureful consideration o f  all possible factors. 
Instead, the usual way has been that capital has been invested, inventors 
and development engineers have found new ways o f  production and scientists 
have com e many years behind explaining how  everything worked. This 
will all be changed in the future.

In this lecture a proposal fo r  a steel plant 20 to 30 years ahead will 
be discussed. The ideas for  this plant are based on well defined scientific, 
technical, human and economical conditions und the end result is an 
integration o f  all these factors.

Main chapters will be:
(i) Discussion o f  determining factors

(ii) Two possible metallurgical process routes 
(Hi) Description o f  plant
(iv) How to realize the ideas
(v) Summary o f  advantages obtained.

Only process metallurgy from  ore to  solidifed steel will be considered 
in this discussion.

?  £ 7
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New Economics of Steel—More Steel With Less Capacity.
/  William T.Ho^au. Iron Steel Em;., Dee. 1975,52,(12), 57-60 

[in English].
Through the application of large amounts of Oz, combined with a C 
brick lining, which includes a water jacket inside the Electric furnace 
for cooling purposes, heats have been produced on a regular basis in 
-70 min. The furnace with its present technology has been in opera
tion for almost two years,and the results over this period have been 
consistent. The 70 min. tap-to-Up time represents a sharp reduction 
from that recorded by most furnaces in the U.S. A survey .of a 
number of shops in the U.S. indicates that an average of more than 3 h 
is required for a heat. Thus, there is a possibility that the application 
tf this Japanese technology to existing furnaces in the U.S.could 
^crease steelmaking capacity substantially for a relatively modest 
opiU] investment.-H. C. D.

4C °\ . ^

45 062G Factors Influencing the Creation of Integrated Midi or Mini 
Steel Plants in Developing Countries. .1 . Astier and C 
Roedcrcr. SEAISI_Q., July 197 !, 3, (3), 22-30 fin English] 

Factors to be consiccrcd in designing plants are: size of preposed’ 
plant,i.e.consideration of the market o! total consumption in the give, 
area, the type of products and corresponding rolling mills lo be buiU- 
energy requirements, v.'ith the two main different cases of possible 
use of coal, especially coking coal and gas or liquid fuel and iron 0re 
resources,e ith the comparative situation of high-grade ores or ccn- 
ccntraies on cue side, and medium or low-grade ores on (he oilier 
Included are comparisons between the classical flowsheet, i.e. pro
duction of pi;: iron ill blast furnace or eventually in electric smeltin» 
unit followed by O slcelmaking, and prereduclion followed by electric 
arc slcelmaking. 8 ref.—AA.

U V ' l * ¡2

Mini-Steel Plants. Alan Ccjgh Shakespeare and I»or de 
Abreu e Lima. Metal. ABM, Sept. 1374,30, (202), 6-I3-S47 
[in Portuguese].

The technological developments and economic factors that have con
tributed to the proliferation of mini-steel plants in a number of 
countries are reviewed. Brazil has a number of such plants b.ir̂ -l 
on direct reduction processes and more will probably be built, but 
integrated mills are also expected to flourish—S. M.

£ > C %  I 8
6 a l • O ̂  f| .3

Nuclear Steclmaking in Europe. Kobcrt S. Darncs. Iron 
Steel En .̂, May 1970, 53, f5), 33-53 [in English).

The steel’ lrdusuy by itself is unlikely to require sufficient reducing 
gas to justifv lee construction of a reactor/reformer complex supply 
ir.tf only steelworks, if large-scale industrial development of the 
hitfh-temp.reactor (HTR) is to take place, its principal role will 
probably be electricity generation. An HTR can therefore be envi
sioned as u:>ii:p. part uf its hii 'i-tcmp. Me output to steam-reform a 
hydrocarbon ¡¿cdstock to produce a ;{as, c.g. OG’j Ii2. This would 
be available for distribution cold to Steelworks and other industrial 
users. With the ncnintegralod approach and the lower temp, that now

<£>









Perspectives Offered by Nuclear Energy In Steelranking. J.
Astier. Ccat. Doc.Sider.Cir. Inf. Tech., 1976,31, (2), 3*11 -3C5 
[in Frer.ehJ.

The two basic processes for manufacturing steel (the classical method 
and the use of pren ‘luted ore) arc reviewed, and the possibilities of 
applying nuclear energy to these processes are discussed. Various 
schemes are envisaged tor a steelworks based oa prcrcduction with 
or without integration with a hi^h-temp. nuclear reactor, and the 
energy rests for the different processes arc compared. 9 rcf.—J.M.S.

Ü I

Nuctear Stcelmaking in the U.S.-Prcpccls and Plans. / ç ^  i •**-■
Donald J. Blickv.ede. Iron Steel Em;., Apr. 1976,53, (4), 33-44 
[in English].

A stcelm.iking system using a nuclear-heated coal gasification 
process to produce a gas lor direct reduction o( ore could be compe
titive or even provide a slight economic advantage over the present 
coke-oven/blast (urnace/COF system. Moreover, the system could 
use nonmctallurgical coal, ar.d the amount ol coal used could be less 
by —40”i  than that used in the present steclmaking route. The system 
could also furnish a gas suitable for methanol and ammonia produc
tion. Addition of the chemical processes to the system and ownership 
of the gasification/reactor reformer part of the'system by a group of 
industrial firms or by a quasigovernmental utility may be needed to 
keep investment in the system manageable.- R.C. D.

. fe a t. / 8  ’
Technology Assessment on Nuclear Steclmaking.—I. ------ .
Technocrat,May 1975,8, (5), G-17 [in English].

Pollution-free nuclear steelmaking using a high-temp, gas cooled 
reactor is expected to require a small construction cost and (if 
reducing agents and heat sources are available at a sufficiently low 
cost) a lower processing cost compared with die blast furnace. In 
developing countries a nuclear steclmaking plant proportional to the 
demand for steel could be a part of technological development 
assistance. Iron is reduced from ore containing Fe 05— 67*4 and 
ganguc A \  in either a shaft-type or fluidized bed using reducing gas 
(CO *■ J/2) from  ertale o il,  thus being completely independent o f coat.

1 Technology Assessment on Nuclear Stcelrjalung.—I I . ------.
Technocrat, June 1975,fi. (G). 21-31 jin i.'ngl:s!i|.

A nuclear unit which is a combined type of a gas-cooled reactor 
9 capable of producing high-toir.p. energy 11030 fcC or higher) and « 

light-A'aler type power rcactei^can supply economical hcaf, elec
tricity,process steam and fresh water for ihe Kc industry or the tike 
where there s a demand for such energy. AHh uy.h a comparison of 
nuclear and conventional steclmaking shows ih.it the nuclear system 
has many economic, advantages, ihc direct and secondary influences 
of radio-activity indicate that considerable development investment 
will be required in this area.-H.C.D.
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Th.: Use of Nuclear Energy in Steeliankiin;- Prospects and 
Problem;;. Donald .1. IHickvede. Kucl.News.Oct. 1074.17, 
(13),65-6'J [in H n-.-.li.

A study is made of available systems for applying nuclear energy in 
stcelniaking. lit the high-temp, nuclear reactor, lie ir, heated to 
- 1 4 0 0  “K.hlgh enough to ma!:c ste.ua in a separate boiler for electric 
power generation and to provide heat fox an endothermic cneuiieal 
process. The system of rtfurtrir; a hyrirocn; bon gas for direct 
reduction of iron oxide involves use ol hent irom the 11TGK to provide 
heat for an endothermic chemical process. The tins produced is com
posed of CO and H. by steam reforming of a light hydrocarbon. This 
reaction lakes place best at temp. ^1600 °r 1371 C). This hot CO/11 
mixture produced by the reformin': reaction reduces iron cxidc to 
sponge iron,which can then tie refiiwd to sice* in an electric furnace. 
Hydrogen for direct reduction of iron ore is based on the production 
oi H through the dissociation of water ie.to its elements,f! and 0. 
Hydrogen from the electrolysis mat passes through the HTGK to pick 
up enough heat (1200 ° C )  (049 ‘C) lor the direct reduction of iron ore. 
The iron is then refined to steel in an electric furnace. Schematic 
drawings illustrate the process sequence for both HTC.il processes, 
reduction processes and for the H I Git heat source opcration.-I,. H. S.

Japan V/arms to Nuclear Stcelruakine. Phil Ificks and 
Nicolas Consul,t. Mew Sci., 15 Apr. 1976,70,(906), X24-12S 
[in English].

The bases of preliminary Japanese approaches towards nuclear 
s'celniaking from directly reduce 1 iron are outlined and the system 
under consideration is schematically presented. P.cduced-prcssare 
residue oil is favoured as the parent reduciug-gas material, and the 
reactor output temp. (1050 ‘C) visualized is higher than in U.S.aud 
European concepts. Geographical and ether influences on the location 
of the sites arc discussed. An experimental prototype is expected 
to be in production by 1090.—I. R.

fcâ \ O

! e  -,
W  l . 5b <1» &

Plasma-Arc Steelm aking: L iteratu re  Survey.
(Bÿ.ny. Koh. kapok (Kohasza t ) , Apr. 1 9 7 4 ,107, (4 ) ,
156-160) (in Hung) HKOAl" L. The production o f  
various s t e e ls  in plasma-arc furnaces i s  discussed  
The con stru ction and performance o f  the furnaces 
are , in te r  a l i a ,  described, and data are given on 
in c lu sio n s and oxides in s te e ls  produced by th is  
p rocess.

¿ ¿ 'M S ' -  
£> ^  i M  ► 3

Steel Capacity Hiscs; Will it be ol Schedule? ------. 33 Mag.
,  !°76 ,14, (11,33-37 [in English),

increased steel capacity planned to meet a projected demand of 
25 million tons/yeai- in 1980 over 1973 are threatened by currently 
lower profits but plans under v ay arc expected to meet the need at 
least a few years later. An analysis of expansion plans and activities 
shows new plast furnaces,Q-DOP's, BOF's, electrics,concast facilities 
and rolling mills. Improvements to existing equipment cover increased 
furnace productivity,new coke ovens and improved materials handling, 
storage,scrap handling and charging and preparations ior rolling.

- J .V .R .

Q )



Construction c o sts  fe r  ind ivid ual processes.

FF + LD

O.p m illion 1 m illie r 3 m illion 6 m illion
to rs  year to r s  year tor s year tons.'year

f.teelmakir g 2 9 . 2 52.0 116.7 17-3*0

tn'I;': p i l l io n  d o lla rs

Source: ID/'.'C- ' 1^6/'2?, P. ifi, Table 3

The report Ilo. ID/'.'G./146/29 indicates that production cost per ton 
o f finished steel is  2167-20 in integrated steel plant and £171*03 
in mini plants.

Source IIj/GG/ 14 6 /29 1 P.14* Table 2.

Con^ r ac t i on c o sts  fo r  in d ivid u al orocosses. 

BP + I,D

0.3 million 
tors_ year

1 million 
tor. s year

3 million 
tor s:/yeur

6 million 
tons/year

Crude Steel per tor ilGC ;162 1120 £97-4

Ul'IT: ’ illion  dollars

Source : ID.':,G '14 6 /2 9  P. 1 p , Telle 3
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Capital Investment Requirements ic-r

Although increased scale of operations has certainly 
efficiency, the industry has suffered a major 
in capital investment requirements. This has

by rapid inflation of equipment costs, in-

mcrcasec 
upscaling 
been caused
creased tcciinological complexity and the increasing burden 
of pollution control expenditure.

In the early 1%0's, a new integrated steelworks 
could be built for perhaps S100 to S200 per tonne of 
annua! capacity. A greenfield works today v/cuid probably 
cost at least S500 to S600 per tonne in Japan, $600 to 
S8G0 in Lurope and possibly S80Q to SI000 in the 
JJ.S.A. Table II 7/rovides examples of major Jaoanese 
U.S. and European works built in recent years, compared 
to the possible cost of duplicating them today.

( C j R O V i

■t-tet. 19 • 
6 S * © . . . \ 5 2 .

•SMAIXJ rjtl.-illcly Jar, ry '77

TABLE 2

INVESTMENT COSTS OF SELECTED MAJOR STEELWORKS

Country U.S.A.
Company Bethlehen
Works Bums Hbr.
Cap. Mtpa 4.0
When Built 1964-75
•Actual Cost $l*s b i l l .
Poss. 1976 

Cost $34 b i l l .

Japan France
Kobe Usinor

Kakogawa Dunkerque
6.0 8.0

1968-73 1960-74
$14 b i l l . $1.1 b i l l .

$34 b i l l . $54 b i l l .

Japan Japan
NSC NKK

Oita Fukuyama
8.0 16.0

1971-76 1963-73
$2 b i l l . $2 b i l l .

$4 b i l l .  • $8 b i l l .



stimaied c —~t. o f  s tee l  plants ir  d if fe re n t  countries .

;.a -: tjpv

Ihy oner 'rfc?il’ Ui” ior. .'ech-'ik, Germany, and Fir aider, I ta ly ,  have sub
mitted tender:; on h u iid i"v  ■.*. -1,000 steilworkc with a. capacity  o f  
2, y m ilii -" '  tons 'yr. The works would "'a located e ith er  in ’J r sen ad?,, 
r,nequen rr  ^ahia. Blanca ir  Buenos Aires, or Puerto '¡adryn in Ohubut. 
hource: 1,1 , , December 1974

•ihe government w i l l  request international tenders fo r  the construction 
o f  a 3 m illion  ton -a -year s tee l  complex which w i l l  he ru.n by a new com- 
oary. The complex w i l l  have a capacity o f  5 m illion  tons annually even
tu a lly .  Bource: I A " i , July 1974, ? . 22

•VTSTHALIA

F ea s ib il ity  studies fo r  the projected  in te r r a te !  works with an annual 
capacity o f  10 m illion  tons in Kenierr Australia  w i l l  cost  '1 ,3  m illion  
and are exoected to  be completed next ms;'. Participants in the pro ject  
include "iopon S tee l,  Nippon Siokar, Fumitomo, Kawasaki, Kobe, Broker 
d i l l  British S tee l,  a n d  J o n a s  and Laugh! in . Bouree: 1/1:1, Lee ember 1974

'K 'n i .r

Ihe stee l industry plans to increase i t s  crude s tee l  capacity  to  20 
mi l l i o r  tons annually by invest in» '1 ,1  b i l l i o n .  Of that, ••.330 m illion  
w i l l  be invested over the next year. Source: IA "i, July 1974, P. 17

BUAZIL

A consortium made up o f  Jsimir.as rTecanica b.A . ,  ¡JbIMEC, Clesid and 
Concast AG, w i l l  supply a LpO m illion  continuous casting plant with 
three slab casting machines to  Cosipa, Sao Paulo. Scheduled to  go 
in to  operation by the end o f  1979» the 1,4 m illion  ton a year plant 
w i l l  produce slabs 1000 to 1900 mm wide and 1S0 to  300 mm th ick . 
Source: IAB1, September 1976, P. 14

se>
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BRAZIL (c o n I 'd ;

Aco Minas Gerais w ill  b u ild  an ¿180C m illion  integrated iron and s te e l  
works to  make stru ctu ral shapes and section s on a g re e n fie ld  s i t e  near 
Belo Horizonte. The plant w ill  have an i n i t i a l  annual capacity  o f  2 
m illion  tons and i s  scheduled to  be operating by the end o f  1 9 7 9 - 
Source: IAMI, July 1976, P. 21

A9ominas has completed stu dies on a ¿ 2 ,2  b i l l io n  plant which would 
produce 2 m illion  tons o f  s te e l annually beginning in 19 8 0 .
Source: IAMI, October 1976, P. 52

The BNRE has loaned Siderurgica Mendes Junior ¿20 m illion  to  b u ild  
a s te e l m ill at Juiz de Fora, Minas G erais, with an annual capacity  
o f 2 m illion  ton s.

The fed eral government has granted a £250 m illion  cred it to expand 
the Usiminas s te e l plant to  an annual production rate o f  3 ,5  m illio n  
ton s. CSB w ill  bu ild  i t s  second m ill in early  1977 in Ita q u a i, Rio 
ds Janeiro, spending ¿ 2 ,5  m illio n . Engineering i s  by J .S . S teel 
Engineering Go. The plant w il l  have a capacity o f 3 m illion  ton s  
a year.

CVRD, with the Tunisian government and viast German and Japanese 
in te r e s t , i s  p a rtic ip atin g  in bu ild ing a ¿55 m illion  s te e l m ill  
at Gabes, Tunisia, with an annual production capacity o f  1 m illio n  
to^s.

CANADA

Tteel Co. o f  Canada w ill b u ild  a ' 2  b illio n  steelw orks near 
Port Dover on Lake Ernie with an annual capacity o f  6 m illion  
tons. Arthur G. McKee and C o ., Cleveland, w ill  design the 
nlast furnace. The works w ill  have two DOF's, ,a double-strand  
continuous castin g  unit end a 2030 mm str ip  m ill . Source: fATI,
•September 1974, P« 26

I
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■'..-TV:'

.'’.sociuoi Vs In d ’i ; r ’ ~ leu : r. . ur ' ir: ' p iers "to ' aild. a 33V million 

. ' t e e i  ' i !  I with ar i n i t i a l  ca p a c ity  o f  VV-, GOO ton s  annually .
- . o u r c o : l " : I ,  I 0 ? ) »  2 . 1 3

T'VAVCV

'Jsiror w i l l  build  a 1 50 r i l l i o n  plant at Thionvilie  using- the 03' 
cr^cess. WertuaJ. monthly output w ill  he 110,000 tons a month.
. curee : I '•' 'T, September 1976

''acilor-Jollac will build a l1hp million steal mill in uorraine. 
■Ohs plant -will have two 220-tor. convertors and a continuous 
casting plant. Its second stag-® will ire Lada modernising a hot 
mill and building two mors continuous casting- plants.

i-llbckor Verke \.0. ’-.'ill spend . p7,2 million rationalising and ex
panding oroductior. "rost of that tali spent on its Iremer works, 
increasing crude steel capacity to 3,3 million tons -annually from. 
2,6p mil;icn tons.

OtiVA’i' VI: 'A ."

*. < 20 ri.lLi.on arc furnace will re installed at the i-helton works, 
giving too works an annual capacity of 333»COO tons.

.ibC v;i 1 ;. sound : It.w - i l  Lion or the r outs veooside steelworks, 
which should dou’-- Lo tin: Lacker by output w.i thin, the next two 
years, •.'•ho Lacker -y IpL plant capacity w il l  be increased from 
the pre .:.•/•• t 2,2  mill ion tons to l , f- - i l l i ^ r  tors  by 1978. 
Vource; IA V , Vgrch 1976, ? .  33

£ t >
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. :'0 “'ri bis 1 . toe l  v i l i  SOe-'b V'. r:'i I l i o "  dnv'ì LO:>in:, the
he iter  words .i” 'i 374 ri. 1 i i-"e or the first, prose dewelop-.e-' t at

:ói>- terato"1 ir  Ayrshire, i'he biieito ’ worts w il l  :;av) a Jep.eraad— 
ii3 si>vred e l e c t r i c  are steelm.aìcirr piar a with or annual capacity 
o f  3 )0 , reo tors .  i-ource: Iilr?l ,  "aro^ 1 ??7» 0-

Ouairu 0 . A . , Parar., w i l l  spend • 9'" m illion  increasing s te a l  pro
duct i  on Vu- 1 4 3 , Crv' i / y r .  bouree: I. 'i 'I , ? larch 1977, P. 9

A conorte O .A ., Pernambuco, w i l l  spend 130 m ill io n  in cre a s in g  
s te e l  production  by 40,000 t y r .  Source: I.CT1, January 1977, P- 9

I'.’ALY

It ai si de1" ’■.•.ill spend ? 320 m illion  at i t s  Corr.igliano plant. Post 
o f  th is  w il l  go towards changing i t s  he.rtir-bie.rer a nient into an 
p T : sarto*. w ell,  a continuous c o d i n g  plant w il l  be installed, 
and the ex isting  cold  shoot a la r t w ill  -e expended. One plant w i l l  
have an veracity  o f  2,4 million tors , foaroo : 11’~i, l'eu. 1 9 7 ,

P .

■'hXTCC

A to ta l  o f  12fO t r i l l io -  w i l l  bo sport in various ste e l  expansion 
pro jects  n./er the next few years, according to the bou.iciir Ooordi- 
nadora ' acinnai de 1?. Industria del v : e n .  dtee i production i s  
oxoectod t- reach lo m illion  tors annually 'ey the e"d '-f  th is  year, 
jumping z - '  12,3 mil lion, tons by 1 ?o~. hource: 1:1'1 , "arch 19 7 ̂ , ? -  37

< : . r  -will b-,rrc’ .’ . 1 of r i i  lion to  ra ise  the comp c r y 's  siwei capacity 
from 2,4 ’-iliic-n to  / , 6  m illion  t r s ,  ; r .  bouree: I A " :,  -''ebm cry 19 Yd,

14
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L<a1'y Ashmore, Britain and I»«mag-, Germany, w i l l  tiusi0r , supply, 
bu ild  and set to work a -.3$ m illion  integrated steelworks at 
Oporto f o r  -iderurgia 'Taciona . Aidcrurgia " a c i c r a l  w i l l  also 
bu ild  a works in. I 'aia with an eventual annual capacity  o f  
pOC,000 tons. Source: January 1974, P. ' t

'B0; T i’ll KO" A'.

..ho govern mo*'t has requested French partic ipa tion  in bu ild ing  
a 2 ,? 0 0  - i i l ln r .  steelworks with an annual capacity o f  ? mil lion  
t^rs. Source: TAJ:I , .7an’ 1 ary 197 j , ?. 3 ?

Nippon Steel has been asked fo r  technica l and firanc-ia l aid and 
advice or. too .. 200C m illion  th ird  phase expansion, o f  Poharg Steel 
Cnrp., which w il l  ra ise  annual capacity  to  5 » ' )  million tons by 
19?’6 and r ,  3 million tore by 19 6c .  Source: 1A'!I; January 1973» 0- 35

.•PAF'

A stee l  ^ i l i  with an annual 
w i l l  be b u i lt  at A re ijo ,  ja  
February 1974. F. 13

capacity  o f  2<°0 ,C00 
Coruna, f o r  Sodiga.

to 30 °* 0 0 0  tons 
. . .  source: IAT*i*

A : 4C m illion  steelworks with an annual capacity  o f  700*000 tens 
annually is  planned .at Santander by a group o f  lo c a l  s te e l  makers, 
including '.ueva "on tar a BA, V ito r io  .Vuzuri a£ a A '•, ’ ervucero, ban. 
Pedro and ‘Juhacex. Source: IA’ ;1 , Secemher 1-7̂ 4* 2. 1y

11
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A A1 b ilii- 't !, state-owned steelworks, with an annual capacity o f 
about £ million tone o f гол-' steel w ill be built at the VJA steel
works at .ulea. Source: I.VTI t Jure 1974t t*« 12

t

Granges will spend i 53 ""i H i or on a new iP-C-ton LD furnace in
stallation , together with a torpedo-ladle transport system, de
sulphurization unit and nev; lime kilns at the Granges' Cxelosund 
steelworks. Source: 1AITI, January 1975. P. 13

U.Ü.A.

National Steel hps announced a £ 1000 million programme to add
2,3 million tons o f capacity to it s  works. Source: IATII, June 1976,
P. 22

V£N5Z:J2L.A

The government w ill build a 53,500 million steelmaking complex 
with an annual capacity o f 5 million tons in the western o i l -  
producing state of Zulia. Source: IAMI, April 1976, P. 23

Orinoco Steel Corp. w ill spend £2,700 million increasing steel 
output to 5 million tons in 1973 from 1 million t o n s . . . . .  
Source: IAMI, Februal 1976

I II I
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R a w  m a t e r i a l s  f o r  s t e e l m a k i f t g

DS, Thornton*

Recent changes in stcelmaklng technology ami ferro-alloy production 
have increased the range of raw materials available to the Heel 
producer. This article looks at these raw materials ami discusses die 
various factors influencing their use. Particular attention is paid to 
choice of alloy grades, an area where rapidly Increasing costs are 
proving a major consideration, finally, the author briefly examines 
recycling and reclamation and die problems associated with increasing 
men practice. jIWIOT, 5 (M///OTnWflWW{  oaobtr 1971
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The Effect of Haw Materials for Stcelmakln" on Energy Re
quirements. D.l.T. Williams and I>.S.Th'.*inlo>i. Dr.Sir»1, 
Corg. Ri'jK, May 1075, {CAWVWl/A/H/7S(.SM,^5itt77757A)>, 
l7pp;and Appendices •! pp Jin English).

Energy models for production of 1 tonne of steel l>y tl.celcctrlc-atc- 
furnaee (RAF), blast-furnace (Dl-‘) ami basic-0 (KO) routes arc pre
sentee!. Consideration of these aim! major energy-affecting factors 
quantifies the lou-er energy requirement and greater conversion effi
cient, the scrap-based EAF approach. The replacement of scrap 
by p - ..need material and ore in llio reap, processes increases lie 
energy requirements in both cases. The use of formed coke In Hie P.i 
can decrease the energy requirement by 22%, but replacement ol Ike 
colte charge by hydrocarbon injection can increase it by 10*/,. Conla- 
minr; s in the Fe awl scrap can significantly increase thermal rcqultf 
i. -. ts Ml.

I ^

Energy Trends iu the Iron ami Steel Industry. ------ .
Sidcr. l.atim.am.. 1376, (180),42-52 [in Spanish).

Trends in the production,consumption and efficient utilization of tlic 
various types of energy used in the manufacture of iron and steel arc 
analysed on the basis of statistical data from the major producing 
countries and general tendencies in steclmaking technology. Electri
city, coke, coat, fuel oil, natural gas. 0  and other sources of primary 
energy arc considered,as well as the secondary energy resulting from 
melting.coking, rolling and oilier operations. Reductions in energy 
consumption made possible by the partial substitution of one fuel for 
another, innovative charge mixtures, matching the size of e-sting 
ladies to heats to require fewer lifts by ladle cranes and numerous 
other measures are examined. Two of several charts and tables 
analyse the yearly consumption of blast-furnace and coke-oven gases 
in each of 11 countries for the period 19C0-1972 inclusive. Another 
presents the energy balances for the production of one ton of 3tccl by 
the electric arc furnace with a 100% scrap charge and by the blast 
furnace- 0  converter and direct rcduction-ctectric arc furnace 
mclhods.-S.M.

i C q .  ( S ’. 
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1& ' „
Energy in Ike Steel Industry. Shigeru Toyoda. M ete, - 9 .  &
May 1975,15, (2!, I [in English). --Hwttf.t ^  '

Coke rales in Japanese steel furnaces have been reduced by im-...
Inj blast furnace burden properties, increasing sintcr-plus-pc'|p.* " 
ratios, increasing Him  temp, and pressures, improving coke qM!. 
injecting auxiliary fuel from tuyeres and improving chargin' ar'l"
■control methods. The L-D converter process and continuous car . 
have resulted in large energy savings. New techniques for utiln',.'  ̂
noncokinj coals are particularly important,as illustrated by r,-.e:>,\ 
for making formed colte and coke made with coat blended with *' *'1 
briquetted coul.-M.J.R.



R ise and F a ll o f  the Open Hearth . A. Jackson. (Iron | 
making S teelmaking , 1976, _3, ( 1 ) ,  1 -9 ) *
An h is t o r ic a l  account o f  the dovelopement o f  the  
g a s -f ir e d , open-hearth furnace in the UK i s  given frorr 
i t s  beginnings in the mid 1850s to  i t s  d e c lin e  in  
the la te  1960s. The replacement o f  the puddled-iron  
process by the acid  open-hearth p rocess, which was, 
in tu rn , replaced by the b a sic  open-hearth p roc e ss , 
i s  describ ed . The m elting procedures used in the  
b a sic  open hearth in the 1920s with th e ir  dependence 
on the s k i l l s  and experience o f  the m elting-shop  
workers are d e scrib ed , follow ed by an account o f  
th e  gradual in trodu ction  o f  con trol procedures, i n i 
t i a l l y  by sim ple a n a ly sis  o f  m elt and s la g  sam ples, 
and ending with the h igh ly  instrumented furnaces 
o f  the 1950s. The growth o f  managerial con tro l 
o f  the steelm aking process and the co-operation  
w ithin the steelm aking industry beginning in  the  
1930s are o u tlin e d . B r ie f d e scrip tio n s o f  tech n ica l 
developments in the furnace p o rts , the manufacture 
o f  producer g a s , regen erators, and r e fr a c to r ie s , are 
given together with accounts o f  model work, in s tr u -  
menLation, furnace charging, nad the use o f  tonnage 
0  (in  the 1 9 6 0 s ) . The e f fe c t s  on s te e l  production o f  
various developments during the l i f e  o f  the open- 
hearth process are described .

The E ffe et Of P o s it ioning The Refining Oxygen I.ance 
On The Progress Of Meta l lu rq lca l Processes With Special 
A tten tion  To Tandem Furnaces . J. Petros s# B. Borsky 
( frceTczTi (Hntn. h is ty , 1976, ( 4 ) ,  248-254)
The distance between the lance and the metal surface  
a ffe c ts  sulphur and phosphorus removal and a lso  
the tran sfe r  o f  manganese to the s la g . Conditions 
are in vestigated  including the oxygen content o f  the 
metal and the e f fe c t  o f  the carbon content on the 
a g ita tio n  o f the bath during blowing. (Price  
E 9 .0 0 !

grospects  o f  the Tandem Steelmakinq P rocess. G.
Scam id t . (Ear.y. Koh. huook (Kohaszat). Dec. 1 9 7 4 ,1 0 7 . 
(1 2 ), 541-545) The tr a d itio n a l o .h . process and 

the O in je c tio n  process d if fe r  mainly in  performance 
in scrap consumption and in investment and produc
tio n  c o s ts . A process combining the advantaoes o f  
O blowing with the favourable c h a ra c te r istic s  o f  
the tr a d itio n a l process would be d e sira b le . The 
tandem process f u l f i l s  these conditions to  some 
e x ten t, without, however, being com petitive w ith the 
LD-process.



P erspective  on output Rate i7[ Tandem Steelroaking Furnaces 
(Hntnicke L is t y , Apr. 1974, 29, (4 ) , 239-247) (in  Cz".') 
IIAROK, {•:. and ЗОН” , Z . R elationsh ips and fa c to r s
determining the productive cap acity  o f  tandem steelm aking  
furnaces are considered. The output o f  such furnaces i s  
a fie c te d  by: (i)  the heat cap acity , ( i i )  the max. blowing
in t e n s ity , and ( i i i )  the q u a lity  o f the charge. The 
production cap acity  both for one tandem furnace, and the 
v.'hole tandem s te e l  plant was th e o r e tic a l1”  computed.
The optimum arrangement appears to  comprise a con figu
ra tio n  o f  f iv e  furnaces, four o f  which, at any one 
tim e , are in  operation . ^

u v( S t a l ’ , S e p t .1 3 7 5 ,(5 ) .795-797 (In Rus);BLL M 25281)
Tj'pxcvj.r'.c,- the Opera t ional Factors o f  Tandem (S te e l
makitv;? fu rnaces; Report o f  a Conference in March 
1 97 5 , L .tl. Efimov and M.K. P riva lov .
Measures designed to  improve the working time o f
tandem furnaces, reducing re fra cto ry  consumption, an$ ^
economizing on ir.etal charges are d iscu ssed , cn the  
b a s is  o f  tho operation al performances o f  such fu r 
naces a t a number o f  p la n ts . The advantages o f  pre-T 
heated charges control o f  O in je c tio n  (at the rate  
o f  0 .4 - 0 .5  m’ /torine. min) , and the extended range 
o f  s te e ls  melted in tandem furnaces are considered.
Keans o f  increasing they y ie ld  o f  good s t e e l ,  

a cc e le ra tin g  the rate o f  scrap charging, in creasin g  
the bath capacity  and recommendations aimed a t in creas  
ing roof l i f e  and improving tech n ological para
meters o f the process receive sp e c ia l a tten tio n .

\^ o . А И* I £

Eevelonecant in  the Tandem (Twin-Hearth) Steelmaking  
Furnace a t  the K rivoi Rog r ia n t .L.M .Efim ov,P.A.Srnoly- 
axe:;ko, E . A . Grekov, Yu. F. Voronov, and V .F .Isa en k o , (S t a l j 
S ep t.' 1975 , ( 9 ) ,  802-S05 (In R us}; BLL M 2 20 2) «The 
steelm aking p ractice  developed fo r  the produciton o f  
low-C riraiing and se m i-k ille d  s t e e ls  in the tandem 
furnace i s  described and i t s  recent development 
o u tlin e d . Y ie ld  i s  increased sim ultaneously w ith a 
reduction in  the consumption o f  molten p ig  ir o n , 
and sn increase in theproportion o f  scrap in  the 
charge. A p ractice  involving the add ition  o f  a  
second portion  o f  molten metal in to  the tw in - 
hearth? (2 x 230 tonnes) o f  25 -35  tonnes has 
re su lted  in  a marked reduction in  the lo s s e s  o f  
Fe in the s la g .

©
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h a lt in g  P ractice f or the Pro-due ton o f  S te e l i : i the 
Tandc-m Furnace ¿ t  the Zaoc-zonht.V.al 1>.D. Yupko,
K.M. Trubctskov, P.M. Shchastiiyi, V .h . Jlir’ ko, end 
I .K . Bors'ncnevskii. (Stab, Sept, 1375, ( 3 ) ,  788-CCO 
(In Rus. ) ;  BISI 14010)
Improved operatin g schedules fo r  a tandem s t e e l -  
rnaking furnace (each vesse l with a capacity o f  250 
tonnes) are described. In semiproduction t r i a l s ,  a sub 
stan ti al reduction in metal lo sse s  was achieved by the 
addition o f  molten p ig  iron to  each vesse l j.n two 
p o rtio n s . The quantity o f  molten metal added in  
the second stage (during r e fin in g , 15-20 min before  
tapping) was varied from 1 2 .7 -4 0 .8  tonnes (7.2-28%  
o f  the e n tire  molten metal charge). A steady imp
rovement in  operational performance was noted. Data 
re la tin g  to  the t r ia ls  are tabulated .

Prosicele of the T;inrtorn Mtcvlnvikinw P iocc 's .
Scîmiim. iV.ni. Km»i. l.'ip:-!: i : C » P e c .  107 !, 107, (12), 
5-H -5*.r* [in

The o.!i. » toccss :uid th? 0  pn-.eft's tïiffc-r niruuly
in ijrrlorü.r.nce, ir. ;tc t ;*;t consunti in .i>1 :n ir.’ eslnf-nt ?::ct pr«;:i'.iC- 

costs. A prccci*-» ( Il o JÓ*..::»?.» ;cs uf U bhf.v i.ç: v. ilM (ho
chc.rticlci nsi-.S of the (t .kl picCCbs *.wiulc! iv ilcsir-

aMc. The Ur.icm proci fulfils lle.-c Cf-.ril'ii-i-s to seme c 
v.it!;v‘Ut, I t c v . r c r ,  Ijoibp, p^a^jcUtiVL v. !i ?ï*0 I,D u r u c e v ,  • h/v

2 \ \ - M

Metallurgy ot the Tamdcn Furnace Steelmaldng Procers 
ty L. Kodrle and J. Petros, H u tn . L i s t y  (Czech). 1972, 
Ko. 2. pn 100-110. Carbon removal, lance design and its 
eflects and changes during the refining process are dis
cussed. Lime quality and rate of siag formation and the 
changes in its composition and fluidity are then referred 
to, and their effects on sulfur removal. A comparison with 
oxygen converters is made. (CIS! 10443- C10)

Bottom-blown open hearths.... SIP takes shope a t SYSCO. (33 b’k.g.. 1972, 10' 
Aug., 30-1} HAYSOivl, DAV.R. The development is described of tire Submerged 
Injection Pro-.ess tSlP) at th - Sydney Steel Ccrp. of Can-da (SYSCO-. Results of 
deve lopment withMaxhutto have |2<j to the conversion of open hearth fjrnaccs 
using bottom-blowing tuyeres.



Experiences o f  prcheating natural cas in open hearth furnaces. (StsE, 19/3. 5. 453-404) , ,  ,

{from Ri.ssJ iViAGIDSON, M.A. ct a!. Pre-m,,tir.p natural css to 3G9-4CC°C raises its b ‘‘  '  ‘
velocity on leaving the nozal-s, improves Home luminosity, and reduces the conr-unpt-
ion o f fuel o il. v/liilc melting and refi'iine are .r;ce!ovatc-d. ?!aiu:r.t 5 3 5  preheaters w ith
stsinlass steel tubes were irsu lied in the ftucr. o f two ¿09 1  ccon-haarth furnaces at
the Orsk-Khalilovo combine, where the temperature o f the oruducts c f combustion
was 55G-7G0°C. This appreciably improved the running particulars for the furnaces.
Provision is made fo r the free deformation o f the tubes during heating snd fo r auto
matic control in the case of a'tuba burning out and the natural gas igniting in the 
flue. (Price: £3)

BISI 116S9

£69 \ £

Conditions o f  R ealizing the Scrap-oxygen 
Process in a 100 Ton open Hearth Furnace.
J.M iko e t a l  (from Hung.) (Bany es Koh.Lapak 
(K oh .), 1973. 1 0 6 ,( 4 ) ,  1 4 9 -1 5 2 .) An in v e stig a tio n  
i s  described in to  various parameters o f  the 
scrap-oxygen process developed in the Moscow S teel  
In stitu te  ■.•;ioh p a rticu lar  reference to  i t s  -
app lication  in a lOGt open hearth furnace. R elation  
were establish ed  between iron /scrap  r a t io , content 
o f  Si and Mn in  the iro n , v a ria tio n  in the  
quantity o f heat received by the charge and the  
duration o f  the in d ivid u al heating and m elting  
p eriod s, a lso  th at o f  the o v e r a ll heatin g/m eltin g  
period . (P rice : £ 6 ) .

£>&•(, 1 ^ * -2 ^

BISI 13041

The Scrap-Oxygen Procoss -  a new open hearth  
stesln ak in g  technique. J.M iko (from Hur.g.) (Bany

es Koh. I.apok (K ohi), 1973, jUD, (1 ) , 2 9 -3 2 .)  The scrap  
oxygen process developed a t the Moscow S teel 
In s titu te  i s  d escrib ed . I t s  advantages, as in d icated  
from experimental m elts in  the USSR, are compared 
with the conventional scrap ore  p ro c e ss , and i t s  
p o te n tia l in Hungary i s  d isc u sse d . (P rice: £ 5 -5 0 .)

BISI 13025.

M V  »

- Improved performance o f  open-hoar th furnaces charged with scrap. (MeaUura, Apr. 
1273. (4), 23-24) fin Rus ]  KAHPcL', W.Z., MAR KOV, I.Kn., LAPITSKY. MM „  
CHUVANOV, A .I., BUBLh YSKY, L.l. A  statistical study v/as made or the opera 
ting characteristics of a number of open hearth furnaces, when charged w ith scrap. The 
influence of charging time, and scrap density, related to the hearth area, on output 
metal yield and specific fuel consumption ware determined. Weans of further improving 
the efficiency of operation of open riearth furnaces, charced w ith steel scrap are indies 
ted.

rO 
\t
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High Scrap Holt. P ra c tice . (RIME Open Hearth Proc■, 
1973, 56T T 75 -10 5) BLTZOLD, W.C. and LONG, C.W. A 
pro-tjremtne was undertaken to  reduce the ingot c o s ts  a t  
an open-hearth shop by c a p ita liz in g  on the. d iffe r e n 
t i a l  cost between scrap and hot m etal. Scrap use was 
ncreased to  60-63% compared to  the former 45% le v e l .  
Operating and m eta llu rg ica l aspects are reviewed, in 
cluding u t i l iz a t io n  o f  oxy-gas rc o f burners to maxi
mize scrap m elting and minimize o x id ation ; charging o f  
carbonaceous m ateria l to  ensure adequate m e lt -in  con - . 
d it io n ju s e .o f  C-tem p. con trol charts for optimum fu r 
nace op eration s; operating data such as 0 consumption, 
bottom making, charging and re fin in g  tim es; and the 
e f fe c t  o f  varying the scrap percentage upon resid u al  
a llo y  contents and m e lt -in  C and S le v e ls .

16

^  The inebstrio' development o f  the IRSID continuous sx-ehnakingprocess, f o f  
Japan, Proc. Int. Corif. on tin Science and Technology o f Iron end Steel, Tokyo, 7-11 ;
Sept., 1970. Pert 1. 272-277) BERTHF.T, A ., KRUG. J.C., ROUANET. J.. VAY5SIERF 
P. In the IRSID continuous stcelniaking process refining o* hot maw! takes place in a' 
complex mixture o f slag, metal droplets and gases, in which the interface areas are very 
large. This ensures high mass and thermal transfer rates, allowing high speed refining in^, 
a small volume. Refining is perfomed in one or two consecutive stages, the slag in the • 
latter case being recirculated. Ov/inn to this possibility, the process can be applied to 
various kinds of pig iron w ith the same productivyt and a good yield. After a first invest
igation on an experimental 10 tons/h plant, a semi-industriai pilot installation w ith a 
grading and holding f jrnsce has keen integrated in an existing steelwork. With a capacity 
of 20 to 30 tGiis/h. this new installation has produced, up to now, about 2009 tons of 
ste*T. The mcnllurical results ¡¡resented -  such as refractory consumption, metallic yielc 
heat balance, regularity and quality of steel, grading possibilities -  are better than titose 
of conventional processes. Further studios arc necessary to achieve full industrialization.

, V/CflCRA stce'making. (I.S.I. o f  Japan, Proc. In t Conf. on tin Science and Techno
logy o f  Iron and S feel, Tokyo, 7-11 Sep t., 1970, Part 1, 277-232) V7C R REP, H.K., 
BAKER, F.H. VVORCRA continuous smeiting ano refining furnaces are zoned in a 
horizontal plane. A "central" more or less circular feed zone (called the "bow l” ) has 
two elongated breches connected therewith. One is used for refining with countercurr
ent slag flow and the other for lha clean-up of slay. The slag in the bowl is caused 
to circulate generally concurrently with the metal blow. The slag ncce:s_rv for refin
ing is generated by iir.e additions noai to the metal cutlet end of the refiner branch. 
The continuous refining of hot metal by this approach ' us been tested in a o ton 
per h phot at Cockle Creek, Australia and an electric '.VORCRA steelmaker has been 

■ commissioned at Jernkontoret's Research Station in Lu'ae, Swndr.n. This nominal 
¡ S.mctric ton per h plant is designed to melt and refine continuously blends of pig iron, 
! scrap and sponge iron, including pellets or briquetts containing carbon. The potential 

of both approaches to achieve very high Fe yields and high refining efficiency with 
! economy with respect to lime and oxygen has been demonstra ted.



Studies o f  KRIM Continuous Steeimakinq P rocess. (Tran? 
Iron S tee l I n s t . J a p ., 1973, 1 3 , (5 ) , 333-342)

ment o f the NRIti continuous steeln akin y process an 
the recent experimental r e s u lts  are reported . Tn a 
sm a ll-sc a le  experimental p la n t and a short running 
time o f about 100 m in ,, s a tis fa c to r y  r e s u lts  were 
obtained in  the separation o f  rea ction s in to  each 
stage and the op eration al techniques. The characte
r i s t i c s  o f th is  m u ltistage continuous stealmaking 
process have been confirm ed, i . e .  as fo r  the dephos- 
p h o risa tio n , s t e e l  o f  0.005% ?  i s  produced (dephospho- 
r is a tio n  ra te  96% ), and as fo r  the d écarb u risation , C 
le v e l  could be c o n tro lle d  m ainly in  the second sta g e . 
The KRIM m u ltistage  continuous steelmaking process  
has the c h a r a c te r is tic s  o f  separating the complex 
steelmaking re a ction s in to  severa l simple o n es, and 
r e s u lts  in  easy con trol o f  reaction  and m ixing, 
proper s e le c tio n  o f  r e fr a c to r ie s  and reduction o f  
c a p ita l and maintenance c o s t .

(V.D.Eh. In te r n a t .Iron S tee l C o n g .,-' ss-~ Id o r f , 1974 , 
1974, (Vol I I ) ,  3 .3 . 2 .  1 i -1 6 )  D e ta ils  are  
given o f  the KRIM p i lo t  p lan t in which molten  
iron  i s  fed  in to  three one-ton  troughs in  
cascade, each equipped w ith four top blowing 0  
la n c e s , which a ls o  in je c t  powdered flu x in g  m ateria ls  
in to  the molten m etal. The throughput : s 8 to n s /h , 
and the process tim e i s  100 min. Up to  S6% P i s  
removed , depending on s la g  b a s ic it y , w h ils t  
dccar'ourization i s  proportional to  the 0  blowing 
r a te . C alcu lation s in d ica tin g  the f e a s i b i l i t y  o f  a 
100 to n /h  production p lan t are presented .

A Discussion on Development Trends in Continuous 
Sleelmaking by V. A. Medvedev, Stal (Russian) 1974, 
No. 5, pp 414-415. A report on a discussion o! the scien
tific and technical council o l Ihe USSR Ministry of Iron 
and Steel. Converter development ol emulsion processes. 
Tow-type units of hearth typo and stream or je t methods 
cl relining v/ere reviewed. Contributions o l various re
search institutes are briefly indicated. (BlSl 11690- C4)

K.AXAGAKA, U. e t  a l .  Basic concepts fo r  the develop-

/
Continuous Sice-braking. 
ChCTi:aya Mit.. 1075, i3),

>! A. îrvï-iï v >

Ati accodiu or tr»e theory, present stilt*- ami futon: , :• •.,*  
developrrrr.t of various modifications t.f ike c-.u • > 
process, bisMi or; published rinia is preser.tcci.--M. L. *».
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Continuous Steelr.nking ir. Rot-ary Reactor System. - 1 .  (Ind. 
H e a t., FebT~1974. 41., (2 ) , 1 7 -2 0 , 2 2 ,2 4 -2 5 ) GOSS, N .P. 
and BLOUGH, A .K . Continuous system advantages in  com
parison with other m elting methods are d iscu sse d . Kith  
ever increasing c o s t  o f  handling cquipement, i t s  m ainte
nance and increasing labour c o s ts , the continuous s t e e l 
making process becomes more and more a tt r a c t iv e . A con
tinuous steelm aking operation would have min. amount o f  
m aterial in  the system ; th is  would make i t  p o ss ib le  to  
change chem istry without d i f f i c u l t y .  In continuous 
steelm aking, fuming (FeO dust) i s  g r e a t l ’ reduced'. The 
use o f  cheaper fu ls  and a wider range o f  fu e l type i s  
p o s s ib le . The d isc u ssio n  of—a rotary  reactor fo r  mixing 
m etal and sla g  i s  in it ia te d  and w i l l  be continued.

B e ltin g  o f  Metal Scrap in  Continuous S tee l-M e ltin g  
P la n t. Yu. S . Paniotov e t  a l .  (M e ta ll. Koksokhim. , 
197 5 , (£7) , 36 -38) (In Rus.)
The mechanisms underlying the m elting o f  metal 
scrap in  continuous s te e l-m e lt in g  p lan t are discussed  
w ith r e f .  to  thermodynamic a n a ly sis  (making reasonable  
assumptions regarding scrap composition) and p r a c tic a l  
exp erien ce . The e f f ic e in c y  o f  the scrap-m eltin g  
process depends onthe rate o f  heat tr n a sfe r  between 
the m elt and the s o l id  scrap fragm ents. Hence a ra tio  
a l choice o f  the s iz e  and shape o f  the fragments 
i s  n ecessary . A method o f  determining the rate  
o f  h eat tr a n sfe r  by means o f  a system o f  probes i s  
d escrib ed . An expression i s  a lso  given fo r  determin
ing the optimum s iz e  o f  the fragm ents.

'Continuous steehnr.king in a rotary reactor system. (I.S.t. o f  Japan. Prcc. In;. Cenf. 
on the Science and Technology o f  Iron and Steel, Tokyo. 7-11 Sept., 1970, Part 1, 
787-2891 GOSS, M.P., BLOUGH, A.K. A method has been developed for reducir.j 
solid iron ore particles to hot metallic iron in a continuous system involving a rotary 
kiln ;a flash heater and a rotary reactor in series. The operation is performed in such 
away that the iron oxide is reduced step by step, as it passes through a series c f appa
ratus elemen ts. The hot metal thus oroduced ( 2 - carbon) is made into steel in one 
or more rotary reactors. The compacting of these operations into small units will 
reduce investiments and operating costs. A group of such units would give the flexibi
lity  required by the market as to total tonnage and si?-: of order.. Steel-wot tic! be prod
uced to the exact queriti ty to fill orders. A ll tha elements of this process are proven 
to make steel directly from ore, or cupola scrap. High cost refractory problems found 
in other continuous processes have beer, overcome. Prchaps the greatest advantage 
of the system proposed is the use of fuels, (coal fines, etc.) and ores not suited for 
bias; furnace operations. These fuels are much cheaper than mctaflur(ftca‘ co<e-„ e.ed 
a wider range o f fuel can be used -- gas, oil, or coals can be fu lly  utilized.



Continuous Steelmaking in Rotary Reactor S ystem s.-IV . 
'(Ir.d~~He~at~, June 1974, (V ), 4lT"~(6) , 2-K26) GOSS, K'.P. 
and HLOUGli, A .K . The dccarbu^-zation o f  molten s te e l  
in  a rotary  reactor is  described . F inely  divided ore  
(FeO) or m ill sc a le  i s  in je cted  into the molten metal 
in the reactor by a m u ltije t  lance system . Mixing o f  
the FeO and the bath i s  con trolled  so th at about 2400- 
2850°F (131G-1566°C) i s  achieved to  decarburize the 
b a th . Other d e t a i ls  o f the reactor operation are g iven .

/  Continu m s  sZcfn-M ingat the National Research lr.sri-.ute for Metals. (t.S.I. o f  Japan, 
Proc. Int. Conf. on the Science and Technology o f  Iron and Steel, Tokyo, 7  11 Sept., 
1970, Part 1, 290-293} Ikbgaaowa, R.. Ueda, T.. Yoshimatsu. S.. Sato, A ., Mitsui, T „  
Uchara, l., Fokuravm, A. Research on the continuous steelmaking process has been 
carried on jn  NCtlf/l since 1964. The multi stage furnace was installée) in 1967. This inst
allation consists or a 15 ten holding furnace, a three stage trough type furnace and a * 
pneumatic flux feeder. 1 he total rr.clten pig iron 0 i 12 ton is fed to the furnace at the r 
of 125 kgffnin. The powdered flux is injected w ith oxygen gas through oil lances or spe
cified lances into each furnace. The specified reaction can be carried on at specified 
furnace in the mu!ti stage steelmaking process. Several troubles which have occurred d i 

H t ing our campaign v/rre adjusted one by one. Special attention was paid to the propertic 
of slag in these experiments. The NRiM continuous steclmaking process is described as 
technical feasible.

An Experimental Continuous Hearth Steelmaking U n it.
(S ta l1, Kay 1974, (5 ) , <¡22-424 (in K u s .) ; S tee l iTT  
the USSR, May 1974} GLIfJXOV, M .A ., MOROZOV, V .A .,  
CHERNEMKO, M .A ., KOZLOV, L .I .  and UECGCV, I .P .
Two version's o f a continuous steelmaking u n it , each 
with four baths connected in se r ie s  by a f r i t t e d  
hearth , are described . The furnaces are equipped 
with g a s -0  roof burners and O lan ces. The sm a ll-  
sc a le  furnace with 6 ton capacity  b ath s, was 
designed to  produce 15 ton s t e e l /h .  The f u l l -  
sc a le  furnace has a f i r s t  bath o f  00 ton capa
c it y , and the reir.air.ing baths each o f  60 ton  
cap acity . I t  i s  planned to provide up to  240 ton  
s t e e l /h .

(S>

continuous Steelm^jn}^P£££2IriScLi—
^ ' s ^ T c ^ r e s s .  D üsseldorf, May x974, 
T iiSirF r^T ^R T R E T , A. et a l .  A review o f c e v .io p
nents over the la s t  ten years i n  c o r .tx im o / u s  pro uctio  
o f  s t e e l ;  problems in  processes involving p t q  ^d u ced  
ores and scrap w il l  soon be resolved in d u s tr ia lly .
Most problems in continuous p ig -ir o n  « f i n i n g  have K e n  
solved and delays are due to  the sca le  needed for  
the process to compete with oxygen steennaking.
(P rice: £6)

44°l. a i 'f ?
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;d ecanorrricJ considerations o f  the IRSID/CAFL oxygen converter gas

r Continuóos Step Im ping in Rotary Reactor System. -  
I I I ,  (Ir.d .H eat. ,A p r .1 9 7 4 ,4 1 , (4) , 2 4 -2 8 , 30)
GOSS, N .P . and BLOUGH, A .K . A rotary k i ln -f la s h  
h e a te r -ro ta ry  reactor system fo r  producing hot *
m etal from ore and co a l fin e s  i s  d e scrib ed . I t  i s  
im portant th a t the ore and reducing agent be mixed in  
proper p rop ortion s. The rotary  reactor makes i t  
p o ss ib le  to  con trol re ten tion  tim e so th a t rea ction s  
between m etal and f lu x  can be p r e c is e ly  c o n tro lle d  
and c a rrie d  to  the d esired  end p o in t. Using such a . 
system  a ls o  makes i t  p o ss ib le  to  cope with the

The Continuous Product) un cf Steel. A. Berthct, B.Trcntiiu, 
and P. VaySMert*. Centre Itocument.JJirifirurj'iqu* Circul. 
Inform. Tcchn., 197d, 32, (f>), 12^9-t2G(f[m French]!-  

Problems encountered in ¿he continuous manufacture cf steel are 
dealt with. Two types of continuous process are considered: the re
fining of Uq. cast iron and the rr.eltir  ̂of reduced ore and scrap. For 
the continuous refining of iron a wide variety of processes carried 
out on a pitot or senu-mclustri.il scale are reviewed. For continuous 
melting, a Russian process is briefly (¡escribed, as well as two pro
cesses based on the electric arc. 14 rcf.-J . M.S.

' S tudies o f  the NRIM (Japan) Continuous S te e lnakinq 
P ro c ess . R.  Nakagawa e t  a l .  (Tetsu to  Hagane T j .
Iron S te e l I n s t . Jpn) , 1973, 5 9 , ( 3 ) ,  414-429) (H3
T ran slation s No. 9020)
Fundamentals o f  the NRIM m u ltistage trough-type con 
tinuous stealmaking process developed by the Japan 
N ational Research In s titu te  fo r  M etals are covered.
The most recent operating r e s u lts  obtained are «-.port
ed and a layout o f  the NRIM experim ental .p la n t i s  
provdied . The b e st  way o f  separating steelmaking  
reaction s a t  eaoh process stage i s  suggested . Ope
ratin g  know-how and i t s  a p p lication  on the indus
t r i a l  sc a le  are d e ta ile d .

46 0530 Continuous SteelmaJting. M.A. Clinkov. lzvest V U 7
Oie^rjaj» Mer, J375, (3), 41-48 [in Russian]:----

An account of the theory, present state and future prospects for •• 
development of various modifications of the continuous steelir..»!*.
process, based on published data is presented.-M. L.T. ”* ’

v a st q u a n titie s  o f  CO g a s  generated when Fe ore  i s  
reduced.

g 'G C l ,  i<33. .7 IA



A  discussion on development trends in continuous stoelmaking. (Stsl' 1973. (5),
414-115) (from Russ.) M ^U V E D tV , V .A  A  report of a discussion o f tho scienti
fic  and technical council o f the USSR Ministry of Iron and Steel. Convertor c'ovctopmer 
o f emulsion processes, flow-type units of hearth type and stream of jet methods of ref- 
inirVj'.vere reviewed. Contributions o f various research institutes are briefly indicated. 
(Prioe: C4)

The Continuous Produc t io n o f  S tee l .  A .B erth et, B. 
T r e n tin i, and P .V a y ssiere . (CentreD ocu ment.
Slderurqique C irC ul. Inform. Techn. ,~T975, 32, (5 ) ,  
1249-71260) (in F r .)  Problems encountered in the 
continuous manufacture o f  s t e e l  are d e a lt w ith . Two 
typ es o f  continuous p rocess are considered: the 
re fin in g  o f  l i q .c a s t  iron and the m elting o f  reduced 
o re  a n d 'scrap . For the continuous re fin in g  o f  iron  
a wide v a rie ty  o f  processes carried  out on a p i lo t  o r  

se m i-in d u str ia l sc a le  are review ed. For continuous 
m eltin g , a Russian process i s  b r ie f ly  d escribed , 
as w e ll as two processes based on the e le c t r ic  a rc .

Continuous Steelmaking in Rotary P.eactor S y s te m .-II .

and BLOUGH, A.K . The action  and reaction s th a t ■,
occur in rotary reactor steelm aking, and types o f  
lin in g s  are d iscu ssed . The hot m etal, ore , coal and 
flu x  are fed into one end o f  the reactor and reacted  
product, hot m etal, sem.iprocessed hot metal or s t e e l ,  
e je c te d  from the other end. Since metal and o r e , 
which i s  con stan tly  fed into the re a cto r , fo llow  a long^ 
h e lic a l  path through the reactor , i t  i s  p o ssib le  fo r  j 
the flu x  to  remove the im purities under the most I

may be likened to  a long runner wound into a n e n x .  
For steelmaking i t  i s  p refe ra b le  to  use two reactors

second fo r  decarburization using FeO. The advantages 
o f the rotary  reactor are o u tlin e d .

In ternat .i r o n  S te e l Cor.g., D ü sse ld o rf,1974 ,
197 4 , “  ( V o l .I I ) ,  3 .3 .  1 1 -2 3) (in  Fr) BERTHET,A. 
TRENTINI,B. .and VAYSSIERE P. Theories, .o f .... 
continuous steelm aking are considered and re la te d  
to  experim ental work c a rried  out in several 
c o u n tie s . Procedures fo r  re fin in g  molten iron  
in c lu d e :( i )  su ccessive  p a r t ia l  re fin in g  in cascade  
se q u e n c e ,(ii)  channel r e fin in g  with concurrent o r  
countercurrent s la g  f l e w , ( i i i )  spray steelm aking  
> y  a ir  : atom ization , and (.iv) emulsion r e fin in g .  
Procedures fo r  rem elting scrap and ore  by 
combustion, or arc h eatin g , are considered. Most 
i n i t i a l  d i f f i c u l t i e s  appear to  have been overcome, 
and a commercial continuous re fin in g  p la n t i s  
considered te c h n ic a lly  fe a s ib le .

BISI 11690
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(Ind. H e at., Mar. 1974, 4 1 , ( 3 ) ,  1 6 -1 8 , 20) GOSS, N .P ..

favourable con dition s and the metal flow

in  s e r ie s : the f i r s t  to remove, S i ,  S and P and a

f i t 6!.
Continuous S tee l P.efinina P rocesses. (V.D.F.h.



Continuous i'selinn!:iiiK. M. A. Ctu.l.ov. lxvi-st v •• - 
Chei:i.v,n Mel., 1075, (5), 4t-;t< [m Kus:;i;iii|V 

An account uf it.c theory, jirrsont Mate amt luturi; píos;,■;<,(« ; . 
development of varions modifications of the toniinuous Med-'*' 
process, liased cn published data is presented.—M. L. T.

\ ¿ l\

Side-blown steel converter practice. (Steel Fumancc Monthly, Sept. 1073,3, (9), 
515-520/ ROBINSON, J.R. The history, principles, and chemistry of theTiopenas 
converter and its operation are reviewed. Vessel design, the blowing cycle, bath com
position, produc'd quality, thermal efficiency, and process control are discussed

££><{. I

Australian iron end stcef brings b o f  steelmaking to port kembla feciiiP/. (33 Meg.
Met. Prod., Sept. 1373, II, (9), 3d-3?)SCHOLES. W.A., A  major expansion that 
increased steel rooking capacity about 4ü% involved a new blast furnace and BOF plant.
Both are described, and data are given on furnace designs, sizes, structural details, 
temp., volumes and production rates.

Stslcos t in t  BOF. (J. IVbt 1972, 24, OcL, 15-19) MDWTOM, G The three-vessef 
BOS plant at the Steel Cc of Canada's H ilton Works is described. Details are given 
of the general layout of the plant, materials handling facilities, the three 120-ton 
vessels, two teeming a;:-!es, holding canyon and mould stripper building. The plant 
is process controi'ed by a GEPAC 4020 computer. Initial performance results are 
stated to be encouraging and'ii is expected that planned aims and objectives w ill be 
exceeded.

The new oxygen stcclmaking process. (Iron and Steel Intermit Oct., 1973,48, (5), 
440-448) CHATTERJfcE. A. A review is made of the 03M  ar.d LWS processes of 
steelmaking v/hirh are based on introducing 0  through the bottom of a basic conversar 
w ithin a peripheral shield of another medium hydrocarbon gas in the case of the OBM 
process and steam or fuel oil tn the LWS. A similar use of this injection principle, 
applied to the open-hearth process, and known ~s S(P, is also considered. Details are 
given pf the principles of operation of each process, as are typical data from  an opera
ting plant; an assessment is also made of the relative advantages and limitations.

•’ Technical and economical considerations o f  the IHSID/CAFL oxygon converter gas 
recovery system, (bon Steel Eng., Sept, 1973, 50, 19), 87-97) MAUBON, A.

' Innovations and improvements in gas-re-covery systems developed during the past ten 
years by the French Research Institute of the Iron and Steel Industry (IRSID) in con- 
jucticn w ith a number of French installations are described. Thë ühburnf-ôrf gas-collec
tion system has a number o f advantages, such as a lower volume of gases to be handled 
and cleaned, a Irwer total enthalpy of the gas to be cooled, and recovery fo r fuel because 
the gas has a high CO content and a calorific value of 2000 kcal/m3. Various installa
tions are illustrated, and operating statistics ana savings are shown.



I

BOP operations at South Works, U.S. Steel Corp. (Iron Steal Eng., July, 1973, 50,
(7), 71-/5). ALBERTS. R. J., A basic ox.y'jin process shop w ith three 2C0 ton 1 
vessels produces ? product mix including special killed drawing quality sheer steel, 
rimmed and cr.oj ed sheet steel, alloy steel ar.d killed and semikilied C steel. The 
vessels haw •.vat'.r-coolad trunnion rings, a planetary furnace t ilt  mechanism, a torsion 
to r restraining device which acts as a buffer between the furnace and drive mechanism, 
and a ladie care i-.icn is offset from the centra of the furnace to induce swirl in the 
¡adle. Ho; mate: mixers provide stereo? forhot .metal and improve decomposition 
and temp. A ll soi;c e; tluent and exhaust gases are collected by a hood-coolin jand 
oas-clesninc system.

kontc-rets A nn ., 1973, 157, ( 3 ) ,  81-86) (in  Sw.) L1MD-

tior. using C were the LD -processes, the method by It. 
K a illin g  in  bomnarvet (K aldo-process) using a rotat.ing  
furnace, the DBM (or Q-BOP) p rocess, Ar/O decarbu riza -  
ti.on , and the Uddeholm p rocess. O i s  blown through  
the bottom in the th ird  and f i f t h  processes and in  
sid e -w a ll nozzles in the fourth p rocess. The p o s s ib i
l i t i e s  o f  the processes are o u tlin e d . Charge composi
t io n , blowing method O, N, C content, and converter  
l i f e  are discussed for the f i r s t  p ro c e ss . ■

Oxygen steeitmking ir. bottom  blown converts/!:. (C'R.M. M et, «sp o rts  1973, 
(35), June, 3 -1 0 ) NILLES. Ft. BOUDIN, №.. A  report is given on «he -jh>
mode since 1983 on the conversion o f covering high and low phosphorus ho t mat 
at by blowing pure oxygen through tha converter bcr.cm . us? c f  propane c r 
natural ces as a protective flu id, results obtained and modification c f  the Basic 
Bessemer shop at Monceeu. Production increased to 3 GOO t.p.c!., i.e. and ¡eareast 
o f 30% w ith the same converters.

Improvement c f  the P rodu ctivity  o f  Basic Oxygen C teel 
P lan ts. ( V. D.F.h. I n tern at. Iron S teel Con g ., Dnsso ld o rf ,
1974, 1974> ( V o l . l l ) ,  3 .2 .1  1-24)“ DECr3r'A7"andT 
NILT.RS P. Recent improvements in the p rod u ctiv ity  o f  

basic O s te e l  p la n ts  are ¿inalysed and a ttrib u ted  to  
( i)  equipment. improved layou t, charging, use o f  m ixers, 

.converter design , exchangeable bodies and improved la n c es , 
• ( i i )  operation. lin in g  re p a irs , optim ization o f  the CaO 
¡and scrap q u a lit ie s , and dynamic c o n tr o l, ( i i i )  chemistry  
I s in g le  slag process for high P m etal, and bottom  
■blowing with pure O, and (iv ) la d le  m etallurgy, con tro l  
c f  tc-rrp. and com position, reduction o f  P end £ vacuum 
treatm ent, and improvements in casting p it  p r a c tic e .

•^Present and Future S teel Production Using Oxygen (,7ern-

SKOG, h .  The methods considered fo r  s te e l  produc-

|b . I £,̂ J ч 5  ti



•Imnrovenont o f  the P rod u ctiv ity o f Basic  Oxygen Stee l  
IpIanTs"  (C.R.I-*., Sopt .1 9 7 4 , (40) , 3 -10) LACKER A. and 
¡ N I L M I S '  P. A review o f the fa cto rs  that have led  to  
jincrei'.sed prod uctivity  in  O s te e l  p lan ts i s  presented  
iincluding improved equipment, rapid charging, and the 
¡adaptation o f lance design to take account o f  converter 
s iz e .  Improved operational fa c to rs  include regular  
an alysis o f the molten metal and tem p., optim ization o f  
lime and scrap q u a lit ie s , improved refractory  lin in g s , 
and math, models fo r  charge c a lc u la tio n . The new 0PM/Q- 
BOP process i s  described.

W \ . \ z * s  Z k h  fy

é>4^ . ) £ >  V 6
Basic Oxygen StcelmakiPE"the Process Problems Experi
enced and Future Developments. G. W. Thompson. 
SEAJSK}^ Oct. 1974,3-4,20-26 [in English].

The L-D, n.O.P.or B.O.S. stcelmaking processes produce > 60a£ of 
the total world steel output. The Broken Hill Pty. I.td. Co.has kept 
pace with the latest developments in B.O.S. stcelmaking and recently 
installed a new modern O.G. type B.O.S. plant at its Australian Iron 
and Steel Hoskins Port Kcmbla Works. The basic design features of 
the Port Kentbia riant are described and a stepwise description of 
the actual B.O.S. stcelmaking cycle is included. Some of the steel- 
making problems encountered in the B.C.S.process are discussed 
as well as present and future techniques for achieving improved 
control of the process.—AA

Effective Utilization of Oxygen In Iron and Steel Making. 
W.J.Scott and D.Bryant. SEA1SI Q .Apr. 1974,3. (2). 13-30 
[in English],

Proper use of O improves the efficiency and cost of all stages of Ft 
and stcelmaking including blast furnace,openhearth, basic 0  process 
and electric arc furnace. Many operating details arc given—F.G.N.

5 New Advances in Oxygen S.eelmaldng. J.Astier, L.Coche 
and P. Vayssiere. SEA1S1 O., Apr. 1974.3, (2), 31-36 [in
English],

A review is given on the development of the different O steclmakieg 
processes, starting with O lancing from the lop (L.D.).thc new boltora 
blowing processes (OBMjLWS) and the latest developments In con
tinuous 0  stcelmaking: the V/orncr process (Worcra), experiments In 
the Soviet Union, the Disra Spray Refining process and the IRSID 
process. The description cf the IRSID process of continuous steel- 
making includes general s heme, description ot laboratory installa
tion and Hagondungc scml :om.-ercial plant of 500 tons/day and metal
lurgical results. AppllcaMon O IRSID continuous steelmaklng procès»

é,Ê,c{. I g  4 .S A A -6



DOF Gunning. J.S.Pearce,C. L. Profitt ?.n<l W.M.Gladys.
Iron StccInuiKiM-, July 1975, (7), 20-26 (in English].

Basic ov/V;cn furnace gvnnir.-.* programmes are deih.nbrd f*»r Domin
ion Foundries ana Sled, .Ir.n.s and !.;iu;>.lm S'cel and Whci.Un -̂PiUr»- 
burgh Steel. Effects of gunning on furnace availability m l production 
rates are cited.—A. P.K.

C 6 ‘ l . l £ t i - 2 i
' ^n v o stiq atin ? the Basic  Oxygen S teelmaking Process  

■* with a C ontrolled  Rate o f  Oxycon I n jo c tio n . R. V.
S tarov , V .I .  Ganoshenko, V.K. D idkovskii, Y u . E.
Poludnev,'and N .N .N ikolaev. (S t a l1, O ct. 1975, (1 0 ) ,
88S -887 (In R u s .) ; S te e l in the USSR, O ct. 1975 )
A p ra c tic e  i s  described in whicn the O feed rate  dur
ing the i n i t i a l  f iv e  min o f  the blow o f  a 145 t o 
nne b a s ic  O converter ic-~increased to  500 m’ /m in .
This increased rate o f  O in je ctio n  a cc e le ra te s  C 
oxid ation  from the m elt, and reduc&o the duration  
o f  the blow.

The B asic Oxygen Steelmakin g P rocess. P .L . Aggarwal. 
T isco , O ct. 1975, 2 2 , ( 4 ) ,  101-104)
The main reason fo r  the fa ilu r e  o f  the development 
o f  the LD process in India i s  the in con sisten cy in  
the supply o f  hot metal which rather high in S i . Expe
rience gained in  the la s t  15 years in O steelm aking  
i s  reviewed to  suggest p o ssib le  so lu tio n s to  the 
many problems. Charging a higher proportion o f  scrap , 
weighing o f  in p u ts , lance d esign , double d eslaggin g , 
fa s te r  blov;ing and a s l ig h t  change in  the converter  
design have y ie ld ed  improved s t e e l .  Control o f  opera
tio n  even a t the stage o f  b la s t - fu m e  e burden prep
aration  w i l l  have to  be considered to  regu late  ; 
converter in p u ts. The nature and q u a lity  o f  re
fra c to r ie s  used in  the LD converter seem to play a very  
imoortant r o le .

. The H isto ry  o f  the Early Development o f  0xygen-3lown  
Steelm ak in g . B. Marincek. (Chitnia, 15 Dec. 1975 ,
2 9 , ( 1 2 ) , 510-512) (In G cr.)
Work done in 1 940-43  leading to  the t r i a l  on the comm
e r c ia l  sc a le  o f  the LD process p i lo t  p la n t i s  des
crib ed . This work was done on m elts o f  6 -1 0  kg ' 
o fp ig  iron melted in an induciton furnace and 
o x id ize d  i "  two ways. The f i r s t  was by a w a ter-coo led  
Cu lance dripping to a variab le  immersion in the m elt, 
which could reduce the C concent to  0-. 1% in under 
15 min. The second was the use cf a separate c ru cib le  
probided with an O in le t  in the middle o f  the bottom , 
and w ith a t i l t i n g  frame to  cast the m elt. During the  
oxid a tio n  time (which could be as sh o rt as 5 min) 
the decrease o f  the Kn, S , and Si content o f  the r e I t  
was observed. Other t e s t s  checked the rate  o f  rsmova) 
o f  S , Cr, P, and V and the rate o f  in crease  o f



Recent Developments in Oxygen Sto e lnaking P rocesses. L^C[
M.N. Dastur and T .V .S . Uatnam. (SEAISI Q. ,. Jan. 1976, 
5 , ( 1 ) ,  44-56)
The economic:; o f  the 6-D  have been so a ttr a c t iv e  
that i t  i s  today the loading steelm aking p roce ss , 
with a share o f over 401 in the world s te e l  _ production. 
During the period o f  th is  rapid growth, a number o f  
LD improvement:.;: have taken p la c e . In recent y ea rs , 
bottom-blov.'ing p roce sses, such as the OBM, LWS,
Q-BOP, and SIP, have been develop-od. Compered to  
top blowing L-D, the bottom-blowing process has the  
inherent advantage o f  a q u ieter  blow and 
b e tte r  m ining. The development and growth o f  
the bottom-blowing p ro c e sses , are d iscu ssed . An 
attempt i s  made to  in d ica te  the pattern  o f  develop
ment o f  the steelm akin g.processes in the foreseeab le  
fu tu re .

Increasing the Operational E ffic ie n c y  o f  E xistin g  
Oxygen-Converter Shops (for Steelm aking). Ya.A . 
S'nneerov, V .V . Sm.cK.tii, and A.M.Poyarkov. (S t a l ,1 
May 1975, (5 ) , 414-418) (in Rus.) Means o f  
improving the production e ffic ie n c y  o f 0-blown  
converters o f 100-130 tons nominal capacity at s ix  
d iffe r e n t steelw orks are considered. The proposals  
include increasing the charge weight to  160 tons 
and the 0 consumption from 350-450 m^/rain. Advanta< 
can a lso  be obtained ->y the use o f  rapid analysers  
in s ta lle d  on the sh o p -flo o r , s ta b iliz in g  the molten 
pig iron and lime q u a lit ie s , improving the handling 
o f  the scrap by b a lin g , and gen erally  standardizing  
the melt charges, and equipping the converter shops 
with automated me It -c o n tr o l system s.

6 6 *1 . • I S ^  . ‘Z t f l j ,  f

energy conservation. —F.G.N.



Dovel opinont o f  St eel making Prac t i c e in 350 Tonne B asic- 
Oxygon Furnaces V7itl.oi.it Complete Combustion o f  the • 
Waste G ases. I ..A . Sr.iimov et. a l . (S t a l ' .  Feb. 1976,
(2) , 114-121 (In R u s .) ; S te e l i.i the USSR, Feb. 1976'*

A new b a sic -O  steelm aking con verter p la n t has been 
developed using a m elting technique fo r  producing 
rimming, s e m i-k ille d , and lo w -a llo y  s t e e ls  in 350 tonne 
converters operating under con d ition s o f  p a r t ia l  com- ; 
b in a tio n , and with incomplete combustion o f  lire CO. j 
M elting p ra c tic e s  to ensure sa fe  operation  o f  the v/astt 
gas d u cts , a high p ro d u c tiv ity , and high degree o f  
re fin in g  using an iron with a P content between 0 .2  
and 0.3% are d escribed . By varying the O blowing rat< 
during the conversion the blow duration was,reduced  
to  14-15  min, and the ta p -tap  period to  4 2 -4 5  min. 
Optimum con dition s necessary for aopho^phorization r e -  . 
quire a f lu id  slag  o f high b a s ic i t y , and a max. depth 
o f  sla g /m e ta l em ulsion.

Kccrss»on-Scarrcd,thc Loom in EOF SteelJcakin;; Dwindles
toaBccp. ------. 33 M a t;. M e t .  IVod^May 1976,14,(3).
47-51 [in Kn«;ti$h].

Results of the latest annual basic-O-steclmaking capacity survey by 
Kaiser Fnr.nccTS Div are discussed, shoving only a *1% increase 
worldwide in 1075,bui with an expectation of reacl*iM; G70 million tons 
by 1030. A fib!e of furnace output and start-update for each country 
accompanies the article. Japan, the world's largest 0 steelmaker, 
pl.uis to expand b y  1-1% to reach '■•'MG million tons by 1 9 7 2 .—JAV.S.

The structure of¡.ri-r.e certs in the P.DFplant in the Lenin steeh-.orks. (vuadon.

I

j S t a t is t ic a l  AoDroach to Oxyqen Steel making. A -A . Green

1 4 3 -1 4 8 , The Metals so c ie ty )
A S t a t i s t i c a l  approach to process con trol by means o f  
a d ig i t a l  computer i s  considered, the d e scrip tio n  oem g  
i l lu s t r a t e d  by r e f . to  a b a s ic -0  steelm aking p rocess. 
A lso  described are the process i t s e l f ,  the research  
environment, and the con trol o b je c tiv e s .

£ k ‘V |S *l- 2M -1*



Tjio o f  M eta llised  (Iron) P e lle ts  in the Chn- t  £<1.1 £  . w 4 ^  * L
__rnc- o f  Basie Oxycon fu rnaces. V .I .  Baptizm anskii et. __ |££
a l .  (S talV , July 1975, ( 7 ) ,  5 92 -594 . (In Rus.)
S te e l in the USSR, J u ly . >375} P e lle ts  with metal 
con tents o f  3 1 .4 , 7 3 , 7 , and 91.8% were added to  
three t r i a l  charges in 55 tonne capacity  b a sic  0 
fu rnace. Molten p ig  iron  savings from 125-150 k c j/ -  
tonnc o f  s^eel were rchieved v.'ith no adverse e f f e c t s .
Notv;ithstanding the high SiO, content (3 .9 -1 0 .8 % )  
no a d d itio n a l CaO was n ecessary , owing to  i t s  improved 
ra te  o f  a ss im ila tio n . Further b e n e fits  included a
O . 1 -0 .5 %  improved y e i ld , le s s  MgO lo s s  in  the furnace  ̂
l in in g , and in  some c a s e s , the elminati'on o f  the use
o f  flurspar.

Oxygen Blowing by the LWS (Loire-W endel-Sprunckel) l? / i w i f i :
P rocess. General Application to E stab lish  a I’ew & C 3 . * " J S
M etallurgy o f  Protected Immersed Tuyere s .
P. Leroy, A. Maubon ,ana J . B astien . (Rev. Metal1 . ,
June 1975 72, (6 ) ,  473-491) (in F r.) “
Bottom blowing with pure O provides most o f  the 
advantages o f  s te e l-r e fin in g  processes with the 
v e r t ic a l  lance while avoiding the disadvantages
o f  la n ces, by reducing the lack o f equilibrium  
between s la g  and metal and perm itting a fa ste r  work
ing r a te . Blowing i s  steady and rapid, with an 
e x c e lle n t  thermal balance. Data are given on 
converter resources, s iz e s  and l in in g s , the tyyere  
supply system (O and fuel o i l ) , and conversion 
from a b a sic  Bessemer p la n t.

Oxygen Blowing By The Lv/s Process General Remarks 
On A Uevf M etallurgy: With Immersed P rotected Tuyeres. 
P .L eroy, e l  a l .  (from F r .) (Rev. M e t ., 1975, 7 2 , (6 ) ,  
473-491)
The LWS process (from Creusot-Loire/W endel Sprunck) 
c o n sistin g  o f  a bottom-blown oxygen converter u n it  
with fu e l o i l  supply and nitrogen purging u n it i s  
described and i t s  advantages over the basic Bessemer 
and the various top blown converters are s e t  o u t . 
Conversion o f  an open hearth furnace s i t e  to  LWS 
w ithout in terru p tin g  production i s  a lso  d escribed . 
( P r ic e :-  £ 12 .00 )

é£>C] , 1 ^ *1
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Technical ana hcotioni-ic Paha for the Conversion o f
an Open-I;earth S tc e j r ia n t__ t o c, Blown Conve rte r
(LWS Process) . A. Mauhon and E. Bonnoure. (i'LAFA. 
Hem. Tec. XV Conor. Latin o ara. , Bogota , Colorr.b., O ct. 
1974, 1974, 2 6 5 -2 8 9 ) "  (In S p .)~
Tne p ro d u c tiv ity , econom ics, and tech n ical d e ta ils  
o f  the LW3 process arc described .

i i - r  ¿ ' i - V i

y '5

The Operation o f  130 Ton Basic Oxygen Furnaces with  
Preheating o f the Scran by 0ar.-0 :;y ce n Burn ers- (r>hal'_, 
Mai7 1974, (5 ) , 402-403', (in  R u s .; ; S tee l in tlie USSR 
May 1974) TULIN, N .A ., MOROZOV, A .N . KRAVTSOV, N .F .,  
MARKOV, B .L . and KIRSANOV, A .A . The proportion
o f  scrap which can be rem elted in a basic  oxygen fu r
nace i s  g re a tly  increased by pre-heatin g using a g a s-  
O burner lowered d ir e c t ly  in to  the v e s s e l . The 
duration o f  the blow, in 130 ton fu rnaces, was reduced 
by 2 -2 .5  rain. The quan tity  o f  scrap per heat was 
increased by 3-7% o f  the metal charged with a corres
ponding reduction in  p ig  iron  consumption.

'cC-V ~ t  A • S -

Some aspects of e,. to mat:c control of the SOF size ¡making, process. (Tchi ika, 1972, 
27, (7), 1299-1303) [in Serbo-Croat] POCEK, S. Possibilities Tor the practical 
implementation c f the computer control to the EOF stcclmaking processors consid
ered. The main interest is concertrated on t h ' dynamic control w ith a short review 
of some methods cd static control. The importance of she process kinetics in subor
dination o f the vita! variables is underlined. The role o f the pioccss computer and cont
rol system strategy in automatic control of this fast metallurgical process is given. *

b « \ . IU

Dottom-hiove; s ‘ee! processes now  number th ree.... Q-BÜP. LWS and SIP. (33
Mug., 1972, 10, Sept, 34-38) A  ixief description is given of three bottom-blow
ing developments in North America: United States Steel Corp's Q--B0P furnaces, 
d'av.iny on ear i;:-r w o rt hy A ir L ’guide of Canada and iVaxirnlarshutls cf Germany 
the LvVS pro..vti developed hy Creuset-Loire in France and the SIP (submerged inje
ction process) introduced at Sydney Steal of Canada (SYSCO). The most detailed 
description is of the Q-EOP drawn from Maxhutto’s British patent specification.

Devslonmen t of the bottom-blown oxygen converter. (Neua Hutte, 1973, YS, MarC] 
170-174) [in Ger.J SCHEIDIG, K., KLEIfISCHMIDT, R. A review o f trends in,., 
ste-a! production, cosed on tr.a published technical literature. Comment covers oxygen*- 
enriched blast in basic Bes-.nmsr steel production, design o f tuyeres for bottom-blown 
oxygen converters, operating methods including L'ASm OBM and QEK processes, and 
probable future developments in 0y_ blown converters. (24 refs.)



Oxygen steebnaking in  hottom-blcn.r. center ter?;. v ‘ -______
intorrecf. Symposium Iron Sic»: I Xnet. B r a z il , 

P reprin t, O ct. 1973 , (10/WG. 146 /33) 31 pp) MISEES, P- 
Encouraging p i l o t  sc a le  t r i a l s  were follow ed by the in s 
t a l la t io n  o f a 21 ton experim ental, bottom-blown O 
con verter, fo r  the conversion of both high and low P hot 
m etal. ïlie  converter was f i t t e d  with double tu yeres  
located  in  the bottom. The conversion o f  a b a sic  
Bessemer shop to OEM stealmaking, has increased produc
t i v i t y  by over 30%. Slag and metal are in  ecjuilibrj-Uin 
a t  turndown, and a rapid measurement o f  the O a c t iv it y  
in  the metal bath allow s the rapid determ ination o f  
c o rrec tiv e  ad d ition s in the converter and o f  the deoxi
d iz in g  add itions in  the la d le .

The Tueory and Practice o f  Bottom Blowing Oxygen Metallurgy. ([UN-IDO] Third 
nnerr? n X ^ ° , :i'im trcn Ste^  ,nd- Brazil, Preprint, Oct.1973. (IDAVG MG/103] 
2°Pt l  ,n R° TZMAI:JN K‘ The “ ‘«««ages of the OBM (0 bottom-blow:™) process 
are that 0 reoCtS with the metal ideally and lime can be simultaneously injerted The 
special tuyeres are protected from attackjiy the simultaneous injection of gaseous or 
liquid hydrocaroons, and the process can also he aprdied to clectric-arc and opervhea- 
rth furnaces. The ac!vontag?s of botiom as opposed to top blowing are discussed. By 
comparison with the top-blown process, the iren oxide loss is only 25?,1 .Trials usinq 
a wide range of C steels are also reported

\ V 1-6

■ D e ve lo p m en t o f  th e  QEK p ro c e s s  fo r  th e  r e f in in g  o f  p ig - iro n  in  th e  b o t to m  b lo w n  

o x v e ° n  c o n v e rte r  in  the V E B M a x h u t le  U m e n v a .'ic n b o rn . (N s u e  l .u t t c ,  и A,.
May 18, (5), 2У7-23И ( f ro m  C e r , )  SCHEIDIG.K. The GBK process is esiabhs..- 
ed as a real alternative to customary methods of budding or reconstructing steel
works working on molten pig iron. It is a pure oxygen bottom blowing Pfvcess.
The process of development is described. The process requires extended Inc o f the 
convr «' r bottom and this is achieved by cooling the jet particularly at the tip.

(Pn 5 1  BIS* 11954
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H i U eY  (C.R.M.fJune, 1973, Ш . З - Щ .
„ ' 3J J DI N,  !•.!., The technological andmatallumical problems

a - " (r3  f'llof-scan; s tea ls  o f tneconversion of low- and high-P hot metal 
by biowmo pure 0  through the converter bottom in the presence of a protective fluid

Sail« .  * * , '» * ■  ™ »  « О » * »  ф п  .  -WM « £ Ж * Г
t  in to ,  Ш С  e a w « ,  :-hop ir.es.-,-

r f - fC tn r ,  T  r ' y " ’ ’ , , i 3  f''!et6,lu fS,Cdl results agreed w ith the experimental data, in particular, slag and metal are shown to be in equilibrium.

W
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New S tee l Production Kethed by Oxygen Blowing from the 
Converter Bottom. (Jornkontorefs Ann. ,  1973, 1 5 7 , (3 ) ,  
66-91) (in  Sw.) BROTZMM.'M, K. and KNUPPEL, H. T h is  
process fo r  s te e l  production (a lso  named the OEM pr<->'-essjj

m entation. 0 with lim estone powder i s  blown through 5 -  
15 n ozzles in the converter bottom and 3^ hydrocarbons 
are added as p rotectin g  medium. The bottom i s  exchan
geable . I t s  mean l i f e  i s  approx. 300 charges. P lo ts  
are shown for the r e la tio n s  c f  FeO content in  the slag  
to  r e la t iv e  blowing tim e, and of S content in s t e e l  to  
S content in  pig  ir o n . P and H con tents in  22 and 100

The bottom-bfa-Mi oxyc.en converter: A  new  process for steelmaking. (Stehl u. Eisen, 
'25  Oct. 1973. 93. 122).' 1018-1024) [in Cer.) KNUPPE L. H.. GROT/'MANN. K.. 
FASSBINDER, G. The Technical and economic reasons for the conversion o f existini 
basic Bessemer steelnbnt at ’ he Maxhutte works to bottom-blown oxyycn methods 
are discussed. Higher '.app.rg weight, shorter blow time, increased yield an - 1 longer 
refractory life were ach:eved. The metallurgical results obtaineo in processing both 
high and low phosphorus irons are reported and differences from the top-blown oxy
gen process arc emphasized. A  particular advantage is the possibility of pre-heating 
scrap above the lo t  torn tuyeres so that the scrap charge can be increased by about 
1 0 0  kg/ton crude steel.

Two New Processes for Producing Steel with a Bottom 
Blow: Q-BOP or GBM and SIP. (XXVIII Congrcsso Annual

the development, technology and m etallurgy o f ’ the  
steelmal.iny process known in  Germany as the OEM process  
and in the U .S . as Q-BOP. C h a ra cteristics  o f  the  
m ateria ls used in the charge are d iscu ssed . Advantages 
of the process over the J.D process are c ite d  and pre
sent arc! planned in s t a lla t io n s  throughout the world 
are noted. The SIP process i s  treated in sim ilar  
fash ion . Operating data and re su lts  o f  a sim ulation of 
the SIP process in B razil are given and the process as 
app licable  to any steelw orks in the country’ i s  charac
te r iz e d . Advantages are projected  fo r -B r a z il  in  the 
adoption o f  both p rocesses.

Bottom-Blowing Oxygon Converter -  A new Steelmaking 
method. (In tern ation al I ren and S teel Congress, 
D üsseldorf, 1974, Paper 3 . 2 . 2 . 5 . )  (from G er.)

advantages o f. the OEM p ro c e ss , together with case  
stu d ies o f  i t s  introdu ction  at steelw orks at Gary, 
Indiana and at Surahanunars. (P rice: £3)

was developed in Max hut. to  irr Germany a fte r  some e x p e r i-

da A .B .H. ,  Salvariore,_Bras i l , 24-30  June 1973, Pp 23)
BROTZMAKN, K ., HAtTmANN,- B. and W2BER, R. Reviews

BROTZMANN, К A note on the increased-use and

BISI 13117
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\The Ncuvss-r.tehom OBM S ^h .o rh s . (Rev. /[ Jet.. J>:neJ07i. 71. (5). 5115:7). f in  Fr.J 
JFAYOL Lt: J. The ¿eh.: ¡sties of liiii OR.VI process, e:.d its application in a

Signs fully utilize their moans c>t production c-nc! handling. At ncnves Mnisoi'S where the 
¡overhead cranes permit a charge of 50 tonnes, increasing the charge to (ha convertors to 
j3-1 tonne; lies provided optimal use of the existing o’ant. :o  tiiat the production of ing
ots per 8  - h shift has increased from 550 tons in the test year of opcrction w ith cnrichec! 
air blast (IDG3) to the current rate w ith OBM on 3i0 tonnes, i.e. an increase of 45h. 
[Minor modifications to the scrap supply, and of nesting pit transport, should pcrm.it full 
¡utilization of the potential of the converters, i.e. production of the order o f 10 0 0  tonnes 
per shift. F-.fdAY.

.Two New Processes fo r  Producing Steel by Bottom 
B lowing: Q^BOP^or OBM and SIP. (M etal. ABM,J u ly ,1974 , 
30, (2 0 0 ), 451 -459) (in Port) BKOTZi-iAffi!, K.
HAH MANN B. end WEBER.R. The o r ig in s , mechanics 
and m etallurgy o f  the Q-EOP or OBM process and i t s  
p rin cip a l advantages over trie LD process are reviewed. 
The SIP process i s  trea ted  in  sim ilar  but b r ie fe r  
fashion with no reference te  the LD process. The 
a p p lic a b ility  o f  the SIP process in  B razil i s  
discu ssed . Both processes are seen as perm itting  
expansion o f the B razilian  s te e l  industry with a min. 
o f  investm ent.

2 2 ,( 6 ) ,5 1 1 -5 1 0 )  (in  F r .) .  The conversion o f  the 
three 50-tonne converters and the sh u ttin g down o f  
the two 30-tonne u n its  ate d escrib ed . The gases  
used (O, propane, N, and a i r ) ,  s a fe ty  considera
t io n s , flo w -ra te  c o n tro l, outpu t, p ro d u c tiv ity , 
and the consumption o f  r e fr a c to r ie s  are d iscu ssed .

Recent P rogress in the OBM P ro c ess . . K. Brotzraanp , 
A .H . B r is s e , and K .T . Lankford, ( Rev. M etal).. , J u ly -  
Aug. 1 9 7 5 ,7 2 , ( 7 /8 ) ,  527-539) (In  F r . ) .
The OBM bottom -blow ing in which C sheathed by hydrocar
bon g a ses , i s  introduced in to  the liq u id  iron represents 
a d if fe r e n t  approach from th a t o *  the conventional 
BOP p rocess. The accepted re la tio n sh ip  between metal 
and s la g  have to  be a lte re d , and dephosphorizing and 
desulphurizing mechanims are d if fe r e n t . Very complete 
decarburizing i s  f a c i l i t a t e d  and re fin in g  tim es are _ 
shortened. The converter i s  f le x ib le  and can produce 
a vide range o f  s t e e ls ,  from lov;-C grades to s p e c i l ia -  
zed s ta in le s s  s t e e ls .

t & v  I**!.* i'3 -

}? A*

The Conversion o f  the U sinor-Valenctennes Basic
Bessemer S to e¿works in to  an 03M (Oxygen Bottom-
Blown) Steelw orks. A. Koyaux. (Rev.Meta i l . , June 1975,



y z i
The Rot Le:,' B low O xygen Convertor, A Hev Method of

BU OT ZM A. ÎK . The use of bottom blow O converters

D e ta ils  are given c f  the f i r s t  year o f  operating  
experience with 200 ton bottom blown O con verters, and 
o f  the commissioning o f a new p la n t. Technical and 
economic comparisons with basic  open hearth and basic  
converter p ractice  are made. Onomical analyses of 
the refin ed  s te e l , and the p rod u ctivity  o f  the u n its  
are s a tis fa c to r y .

The M etallurgy o f  the OBM Process . J . C la e s ,
J .D e fa y s , and P .D auby.(C .R .K ., D ec .1 9 7 4 ,(4 1 ) , 
3 -9 ) .  An a n a ly sis  o f the behaviour o f resid u al 
elem ents during blow ing, s t ir r in g  by a g ita tio n  
w ith a i r ,  0  or N and a t tapping i s  presented . 
F actors favouring desulphurization are high 
sla g  b a s ic it y , high O flow  rate  during the 
e n tire  blow and advanced sla g  m eltin g. Approx
im ately  20% o f the to t a l  added v/eight o f  S i s  
tran sferred  to  the gaseous s ta te  during the  
blow. N content i s  a ffe c te d  by the charged 
coolin g  agents and the endothermic flu id  
protectin g  the tu yeres. H content depends 
upon the type and duration o f  s t ir r in g  .At 
turndown, the Mn and P con ten ts, 0 a c t iv it y  
and sla g  Fe are stron gly  in tc r -r e la te d .

BOUDIM, M. In O steelmaking in bottom-blown con verters  
the technique promises e x c e lle n t tech n ica l and m e ta llu r
g ic a l  p o s s i b i l i t i e s  with bcch h ig h - and low-P h o t m eta l, 

allow ing quick and q u iet production o f  q u a lity  s t e e l s .  
S p e c ific  advantages are th a t metal and s la g  are in  
equilibrium  a t  turndown, bottom wear i s  d r a s t ic a lly  
reduced in  comparison with the b asic  Bessemer p ro c e ss , 
and the use o f  double tuyers fe r  f in a ’ temp, and a n a ly s is  
adjustments in  the converter b efore  tapping i s  p o s s ib le .  
The m e ta llu rg ica l r e s u lts  obtained have confirmed fin d 
in gs made on an experimental c o n v e r t e r . ............... .

fo r  re fin in g  high and low P pig irons i s  considered.
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Dovelopr.ont of an Ox veer. Bottom Blowing Pract:ice in a 
Convertor. Ya. A. Shneerov et o i .  (S t a l *, March 
1976, (3 1 , 214-217 (In R u s .) ; Stee l in the USSP.,
March 1976)
The development o f  a sa tis fa c to r y  steelr.iaking practice  
in a 24-tcr.no capacity bottom-blown converter using 
O and natural gas i s  described, Experiments v/ere • 
carried  out: in which powdered lime was in je cted  with 
the O to prod'-cc high C (upto 0 .8 * )  s te e l stopping 
the blow at the sp e c ifie d  C content. The advan
tages o f th is  system, compared with that o f top- 
blowing, include the p o s s ib i l i ty  o f operating with 
a high 0  in je c tio n  ra te , and a corresponding reduction  
in  the blow -tim e, on improvement o f about 2“ in the 
y ie ld  o f  molten m etal, and ensuring more favourable  
conditions for steelroaking, with a C content 0.05% , 
a  lower consumption o f deoxidants, and reduced c o sts .

On The M etallurgy Of A Bottom Blown Oxygen Con v erter .
K. Scheidig & E. R ichter (from G er.) (Neue H utte, 
1973, 13, ( 7 ) ,  385-383) “
Advantages such as g rea ter output and lower phos
phorous content are obtained by the change over from 
the b a sic  Bessemer converter process to the bottom  
blown oxygen converter p ro c e ss . D e ta ils  are given  
o f  the changes in the re fin in g  mechanisms in volved . 
(P r ic e :-  E 5 .50 )

1 8 ^ .^  ^  - 5 -

A new steclmnldng process— Q-B0P— can replace an open hearth shop, a 
conventional B0F shop or bo utilized as a greenfield instalhUon. Develop
ment, equipment and operational aspects are covered.

Iron and Steel Engineer K1 29
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The (<7(IM/Q-B0P) bottom Injection ProceoHca for Oygcv 
Refining of Steel. Guy Savard and Robert Lee. SEAul Q.. 
Apr. 1074,3, (2), 8-12 (in mulish].

In the bottom blown process the Jet of 0  carrying suspended powceref 
lime is surrounded by an annulus of protective fluid (as oil, propane 
or natural gas) which prevents erosion of the adjacent refractory. 
The chief advantages are lower operating cost,higher yield and im
proved plant layout because ol the decreased head room required.



Tho development end operation or the Q-BOP process in the Uni ted Stater Steel 
Corporation. (UillOO 3rd Intern.»}. Symposium Iron and Steel h id , Crav'd, Oct.. IS 73. 
Preprint ID/A-G/143/4,pp. 35) Bi'IKSC. A.H. A  breed recer.rcli programme to deve
lop the technology necessary to produce high quality steel in 2 0 0 -ton furnaces was 
undertaken. By the end of 1973. there was some 8  tnilllo '. ton: s w lm jk itv j capacity 
in the Q BOP process, ct Gary and Fairfield. Natural gas is used to show tlie bottom 
blowing 0 2  jot: catch-carbon practice is employed, w ill ¡¡me injection. Low N and P 
levels are achieved and the steel has proved valuable fc-r most purposes.

Recent Advances in Q -B O P Slcelmaking. K. Brotzntann,
\V. T . Lankford, Jr, and A. 1!. Brisse. Ironmaking Stcclmakin»».
1976.3,(5). 259-267 (in Ehjrlisli].

The bottom-blown Q -BOP is a different approach to O stcelmaking 
than the conventional BOP. With bottom tlux-injection, the past con
cepts of sla*^metal relationships do not appear to apply to the Q-BOP. 
The deyhosphorization and desulphurization processes arc different, 
and decarburization to very low levels is easier. The rapid reactions 
are attributed to a mechanism involving gas-di'iusion-lirmtnd en
hanced vaporization. This is thought to bring about dcphosphoi ization 
o f  the bath to P levels significantly below those associated with con
ventional slag-m etal equilibria. The rate of oxidation of C at C levels 
>0.2%  is controlled by diffusion of C 02 in the gas stream to the gas 
tubble/mctal interface. At C levels < ~ 0 .2 %  the rate of decarburiza
tion is  believed to be controlled by diffusion cf C from the bulk mein I 
to the bubble surface. C levels as low as 0.01% car. easily be attained. 
The ladle H and N contents of Q-BOP steel are comparable with those 
of BOP steel. The present life of the stationary lining on the 2C0 
tonne Q -BOP at works in the United States is *-1000 heats, and the 
goal of 300 heats as the min. life of a bottom plug appears to be withm 
reach. Essentially,all grades are being made in the Q-BOP, including 
low-C sheet and tinplate steels, capped and sem i-killcd medium-C 
Steels, rail steels, and Nb-Cr and Cr—Mo steels. 16 ref.—BA

r o - B .o .p .  Steolrcaking Developme n ts . (Iron Steel  Kn « . ,
F eb .1 9 7 5 ,5 2 ,( 2 ) ,  29-33) PEARCE.J The Q -B .O .P . 
steeJ.rcr.king system o f fe r s  higher p ro d u c tiv ity  ra te s  
and higher m e ta llic  y ie ld s  over B .O .P . p lu s the  
advantage o f  lower in s t a lla t io n  c o r^ s . West Germany’ s  
Kaxheutte su c c e ss fu lly  applied  a bottom-blown tuyere  
to  m odified Thomas converters in  1 97 0 . The in je c tio n  
o f  powdered lime with bottom-blown O elim inated  the  
need fo r  the over-head bin s and O lan ces o f B .O .P .
Quiet blowing c h a r a c te r is t ic s , absence o f  slopping and 
le s s  fume generation o ffe r e d  a lo w -p r o file  b a sic  
O steelrcaking system, th at could f i t  in  the low head
room a v a ila b le  in conventional openhearth b u ild in g s .
U .S . S tee l converted the F a ir f ie ld  openhearth shop (12 , 
200-ton  furnaces) to  Q -B .O .P .(tw o 200-ton  converters) 
with design cap acity  o f  2 .5  m illio n  annual to n s . Q-
B .O .P . in s ta lle d  cap acity  has grovm from 3 m illio n  tons  
in  1970 to  16 m illio n  annual to n s . The impact o f  Q-B.O  
P .  technology in  the next two decades w i l l  have a 
s im ila r  economic impact on the s te e l  industry to  
conventional B .O .P . over the la s t  two decades. D e t a i ls ”  
o f  equipment, op eration al and m e ta llu rg ica l asp ects  
are covered.

Control of the OBM/Q-BO? Process. Paul E.Killes and ' *
Pierre ll.D.iuby. Iron Steel _Kng«, Mar. 1070,53,(3),-12-47 
[in English].

A two-shi};'.- charge calculation model has been dev 1 .peri for the con
trol of OBM Q-BOP refining and applied to designm," (he sialic and 
dynamic o^cn-loop control system at a French plant which is Instal
ling three ISO ton OUM converters. The charge calculation is made 
in two stages,ore to determine the composition of the sl.i£,lhc 
second to resolve Fo,Oatid beat sirwti.ir.vuusly. A digital computer 
system piovich.s production tnumtorim;,•.tetermim-!» 'charging •.'•eights 
(with ft'- nh-iV; nodr’ t) :n»(! nrnvid-;  ̂ process rontt♦-»( (t.-.U hmr.f o:i



^Developm ent and operation o f the Q-BOPprocess /.j the U.S. Steep Corp. (Iron Steel 
\Eng , Oct. IB /3.B0. f10),3/-43) HUBBARD. H.N., LANKFORD. W.T. Tb nottorr 

blown 0  process !Q GOP) offers all Ore «advantages ct tiie BOP w ith loss capital invest
ment. particularly ' /¡'en the equipment can b;- installed in an existing cper.hearth shop 
The p roo fs  ai>:> r ns shorter heat times and higher yield and can be adjusted to melt 
more seinp Without low.'ring productivity when economic conditions warrant. The 
Q BOB is now >n operation at Gary Works, producing rimmed, capped and A l-killed ho 
and co.c! roller, sp-eet, tin null products, structural and plate products, rails, billet 
products and gram-oriented electrical sheets. A  second shop is being installed.

- IS A .'¿¿A -¿ 2 .

Q-BOP F a c il i ty  Planning and Economics. J . Pearce.
(Iron S te e l Eng. , Mar. 12 /6 ,  5 3 , (3) , 2 /-3 7 )
Q-BOP f a c i l i t i e s  are increasing be.cuause o f  the 
lower c a p ita l investment and operatin g c o s t s , the  
higher p rod u ctiv ity  and m e ta llu rg ica l improvements 
such as improved y ie ld , higher resid u al Mn, lower A l, 
lower flu x  requirem ents, more e f f i c i e n t  use o f  bottom 
O andimproved s te e l  la d le  lin in g  l i f e .  F a c i l i t ie s  
requirem ents, c a p ita l c o sts  and ra te s  o f  return  
on investm ent are given fo r  converting openhearth 
shops to  Q-BOP steelm aking.

The Developement and Operat i on o f  the Q-EOP Process m  
the United S ta te s  S tee l Corp. H.N. Hubbard, and
W.T. Lankford, (E ff ic ie n t  Use o f  Fuels in the Me t a l lu -  
r g ic a l  In d u stries 1975, 433-455 Symposium, Chicago Dec.
1 9 7 4 )
The Q-BOP o ffe r s  many advantages over other s t e e l -  
making p rocesses. The investm ent c o sts  fo r  a Q-BOP 
shop are lovrer than for a BOP on a gz-ecnfield co, 
and in s t a lla t io n  o f  the Q-BOP in  an e x is t in g  cyan- 
hearth shop can r e s u lt  in oven greater savings o f ca
p i t a l .  H igh -qu ality  s te e l—can be produced and oper
atin g  c o st b e n e fits  re a liz e d  because o f  the high  
speed and higher m e ta llic  y e ild  p o ssib le  with the 
Q-BOP. U .S. S tee l has made a major commitment in  
the O-EO? a t  two steelm aking lo ca tio n s  with the 
a b i l i t y  to produce some e ig h t m illion  tons o f  
raw s te e l  annually.

¡S B S S & a tis y

âlte«Î«^  T h e ?'  T *  M!0 C,1'n-S « "  «* wUhout ‘ 
Ô N a t r V TH iP P ',°ra cilU!Pmcnt inuluck-s supply and control of 
O.N and natural Cas, fluM»,; materials, waste rrs cluani.i- ho-- a L

confpïtt- - r t c 'a SCrai> ha"dll:'S’ 8l8S and * P r e s s ' '
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VJorldwide БОГ round-up. (31) Hag . Met ,  Prod . ,  Fob. 1Э7 4 , 
1 2 , (2 ) ,  37 -44) STONE, J .K . The worldviidc I.D furnace  
s itu a tio n  summarized includes company ndunes, p lan t  
lo c a tio n s , number o f  furnaces and output per heat, 
s ta r t -u p  dates and e x istin g  and fu ture annual c a p a c itie s  
o f  raw s te e l  o f  in d ivid u al c o u n trie s . The major growth 
in  future cap acity  i s  a n ticip a ted  in  the U .S .S .R . and 
South. A fr ic a . Small in creases in  1973 were reported  
in  many co u n tries , but those in  the U .K ., France and 
I t a ly  accounted fo r  about h a lf  o f  the t o t a l .  The U .S . 
and Japan, the two leading tonnage producers, .lagged  
behind the ’world in  percentage in cre a ses .

Some developments in lcph!or/n DQF equipm ent (UNIDO 3rd Inlerrey. Symposium 
iron and Steel Ind.. Brazil. C e l .  1973, Preprint, ID/WG/U16/12, pp. 29) HAMABE, I. 
YAM AZAKI, S., i  SUNODA. J., YA.V.ADA, S.. YAMAGIDA, K. The LO basic 
0  furnace p'oduces lite major proportion of steel currently made. Details of the latest 
design factors and operation are provided principally based upon Japanese practice. 
These Include; vessel volume/motal output relationships, vessel t ilt  drives, waste gas 
cooling and cleaning systems, and an automatic refining machine capable «f lavino 
1 0 0 0  bricks/h.

Worldwide Oxygen Stcelmaking Capctcity-1975. (Iron  
S te e l Er.g. ,  Apr. 1976, 5 3 , ( 4 ) ,  89-92)
Although worTdv/ic.cibasic O steelm aking capacity  in 
creased only 41 to  4 /1  m illio n  tons in 1975, future  
planned increases by the major producing cou n tries  
in d icate  a 1930 capacity  o f  670 m illio n  ton s.
Japan, the 'w orld 's la r g e s t  O steelm aker, increased  
cap acity  by 31 during 1975, but almost doubled 
planned a d d itio n s . In the U .S . the e x is tin g  capacity  
increased only fra c tio n a lly  to  89 m illio n  to n s , but 
the estim ated 70 m illio n  ton production for 1975, 
w i l l  f a l l  fa r  sh ort o f  cap acity .

furnace; choice and quality of converter steal, method used to control steel malting 
processes.

The amori oxygen refining (ADR) process. (C ist Can. Meeting, AISI, 1973, May~24tk 
preprin t pp. 19) HODGLSS, E.E. jun. SACC0.V1AN0, J.iVi. The p a c e r.-., nts ; \ 
aspects of A.O.R. development and trends. Cualliy aspects o f A.O. refined sta in leu^l

Ф ! . \ е * { . ы ь . £
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sfóci gre г  iso discussed. V



ho to/eft: a new staslamkingprocess. II.S.I. o f  J.vtjn, h o c . hit. Conf. on  the Scion- 
c? met Technology o f  Iron and Steel, 7'o'<yo. 7-11 Sc ¡it.. 19/0. hart 1.297-300)
F.AIGACCIOTTI. a .. PFlAriOMI. A.. SPAGGIARI.T.. INSERT!. B.. DH ROSA, G.7 
f'iorovt.11 is a new st'.'elmnkiiig process in which n vertical rotating convcr ter is used 
This paper rcourts the oxcerliTiont.il heats tun on the pilot 6 ton converter at Lulnp 
if- a cooperative research esuibiishad bctwven the Centio Spcrirncnteb ¡V.etollurgico 
and the f/Htallurglska Forsktriswtotlonen. Th?: results so far achieved indicate tv/o 
,\y:n advantages of the vertical rotation: it is possible to increase by about 18% the 
scrap charged by means of the CO -combustion and the heal can be worked in the 
•ur nace after turndown by alloy additions which are dissolved very rapidly in tho 
rotating steel, allowing extr-mely low G con tents to t« achieved.

Ar-swr-i.’plicrj.ion. c f  prssuiraicr.feclrncking. (Ind. H ast. 1S72,39, IVciy, 831-883)
A brief d ’ScusSM.'i cf the envelopment anti scale-up of the Q-BQP steeimaking process 
is presentee. In the Q-3GP method, a removable bottom section enables 02, natural ; 
res and lirr.s :o co bottom biov/n up through the molten charge by means of a num
ber of smeh-bes-; tuyeres. The G-BOP tirocess canital costs compared favourably with 
the BOS ve:;-:l -.no shows great savings compared w ith the OH. U.S. Steel, which has 
been operating a 30-ton experimental unit, is to replace an outdated facility in 
Fairfield. Alabama, U.S.A. with a 2C0-ton Q-BOP unit.

\ i l \

Prodicticn rretthods for rnai'.iivj higher ĉ oc!e stosl. (Tschnica, 1972, 21, Aug. 4., 
1403-1408) [tnCter.] ACKGRMANN, The Hr-nrichs-Hutte steelworks at H alt 
ingon chanoed t.> the LD met:too ot making steel in .he Autumn ol 1270. Contmuntr 
castina plant is also installed. °ig iron is desulphurized continuously with Ca-carbide 
by the Rheinsta 1 w h irl''’..': e',jir.:r.-:-nt as the molten metal is tapped. Some of the 
steel produced is rinsed w.th .ner t css in the ladle, the ladle having 0 special porous ; 
refractory base for the passaoj c f me gas. Ladles with slide value closures are used for 
special after-treatments. Steels are produced for forgings and special plate. These 
have very low P contents Alloys for steels are usuaily added to the pouring stream 
from, the LD </.n-.-ei ter. The lo.v S content in the steels produced have much reduced 
the appearance of sutphidic inclusions in the steel. Metal for ingots and slobs in melt
ed under 0 layer of Costing powder to maintain a fluid slag. (3 refs.)

Tuyere-Oxystn Stcctrnafcing Processes.-!. D. II. Houseman.
, . S'tPL'J.L'i?. .*975,203. (0), 810-812 (in English!. 

Historical approach's towards reducing bottom awl luycrc wear in 
Bessemer and Thomas converters are reviewed with ref. to possible 
parallels with the basic- 0  process. Introduction of metal liners to 
insulate the refiac'ory from the O-air or other pas mixture, and of 
steam-0  blowing 10 absorb the localized heating, is particularly 
discussed.—J. R. 1 3

£ ¿ 1 . ^ 1 -  i L\L\

\Scrop-oxygon stsslmsking ¡1: top-blown convenor. (NMLTezhn. ¿ 1 9 7 2  1* Feb 
VI). 1-8) BISWAS, S.K., GHOSH, S.B., CHATTERJEA. A.CJ. fnvastiaatbn»' were 
'conducted at fv',V,l. on conversions of solid scrap o f assorted sizes end variable 
chemistry to molten steal by top blowing w ith oxygon i r  a oa.tic-iiiiad converts. 
The oxygen requiiem-ants and its efficiency, oxidation or.d yield fo r tha rorwerisen 
o f molten pig iron cr the conversion o f solid strap to  steel were cor,wared. The 
influence o f scrap on the process, the use of calcium cs; bide, instead o f solid ft,- ' 
are determined. The effects of different fluxes, basicity degrees c f  the slag snd the 
b3 th temperature on depho.phorization are examined. The influence o f manganese 
on desulphurization and tha influence of tha different prooass parameters o n Wt • ’  --------------  ^  ^  ..........- V . M W ,  , , , w  w , , w n , l l t | V I  J W U O  O l  I I l l ' l l  i  t i t

efficiency o f conversion of scrap to steal are outlined. The suitability o f the 
fo r industrial appl¡ration is discussed.

process



technohgy o ’  the LDprocess. (Met. Iti!. (Atti (•¡otitic). No/. 1973. 23. (11),
Ù59-6G9!  (in  : t.) RETTI, S., C A N t. V. The woifc cycle, charge materials and 0  
supply of tnv LD convi-rtw ¿ire considered. The physical chemistry of the steelmaking 
process is descriivo, velutiing the oxidation and deewburizntior. equilibria, Si and Mn 
reactions, the thermodynamics and equilibria of slag formation, and the motal/slag 
reactions involved ;n P and S remove!. Conditions favouring a high transfer of P and S 
from melai to sloe am discussed, as is the removal of S via the gas phase, through the 
direct -oxidation of 3 to SC'2 m the metal phase, which can account fo r up to 8% o f the 
total S present. ‘

. I ¿>. L t * ̂  '"I —  '-P

The Pro e l no Lion Capacity o f  LD Steel Viorks and Some 
, Eccmonic C onsiderations. (Me t .  I t a l .  At t i  W otiaie ,
1973, (1 0 )7 5 8 5 -5 8 7 )  (from I t a l . )  BETTI, S. e t a l .
Measures adopted during th e la s t  10 years to  
increase p rod u ctiv ity  are b r ie f ly  reviewed and the  
blow cycle for a 100 tonne converter i s  discussed in  
d e t a i l .  Reference i s  made to  Jcipanese p r a c tic e , and 
the main economic advantages o f LD plan ts are 
summarised. (P rice : £5)

4 U a - l i

■■Invescpitions o f  improving the stcelrnakingprocess in LD conveners. (Metaiurnia,
/  Oct., tS /л , ? /:, (iO j. 66G-L.S'!) fm  Rom.] TRIPSA, I. Laboratory studies were 

made on. a model of a 130 tonne LD converter (on reduced scale 1:2S) using water 
as liquid stesl hath and paraffin oil cs slag to relate the intensity of the air blest and 
the pos.uon c.k ! goametry of the blast nozzles with the output o f the convertor. The 
dia. o f the «not'd o f the converter was 194 mm. Static and dynamic characteristics o f 
the .-ncoe! 2 .4  discussed. Tb'ee, four, or seven nozzles w ith 3  total cross section o f 33. 
16 mm~ w-veu >sd in exp crimen: and the most satisfactory results were obtained w ith  
four nozzles. Tr.e results cbmir.eb on the model were applied on an industrial scale, in 
the first stre-s, to 12 burdens. w ith an increased 0  tiow  of 3 b0 ,400 and 450 m3N/rnin 
resp.. but the most significant results were obtained on n o  next 340 burdens where 
the output was increases by 10-12/S. Possibilities o f turther increasing the output are 
discussed.

Jhe LD/AC steel plant o f  t i ’e Hainaut-Sembre company Belgium. (Aciet Stahl Steel, 
1972,37, Nov., ¿GO-465) SCHOLZ, P. The report is a summary of the consider
ations end fa c to r, both orectlca! and technical, which governed the design of the 
steelwork by VGES7. Or which about 5u% was in steel of type ST37 (normal const
ruction steel) and the remaining 45% in European Type St44 steel of higher yieid
strength.

£ .£< ? ./8 1|.5Vi- $ l  —  l t

Comparison c t L D operation with three end (our hole lances. (Tisco, Apr. 1973, 20,
(2), 35-44) CHATTF.RJEE, A. Using 3-hole and 4-hole lances, in a 120 ton LD 
convei «er 7% more O could be introduced w ithout affecting metal yield. An increased 
0  conun t in the metal, and a more rapid rate of dcearburiz'ation resulted. A  more 
fluid slag formed early in the blowing period, was responsible for a better P partition, 
but had r.o influence on the S distribution.

v
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Process Metallurgy of IJ) Sti‘:loinl'.inj:. A. Cliatlerjec. N.-O. 
Lindfors, am! .1. A. Wester. Ir*.ntn;d;inr Stecler'kin** 1076 
3.(11.21-32 |in En:;ltsh|. —

A picture is pi'C.v.'hlKt or the events occurring within n I.D vessel 
from the start of the Mow until vessel tui udowit. Much i.t the data 
used in formulating this 'physical model' of the I.D process has hcen 
obtained from heats Mown in the 0 tonne experimental converter at 
the Metallurgical Research 1 ’ lar.t m l.ute.i,Sweden. So tar.about 120 
expci imental I-D heats have been blown to study V a I ions aspects of 
the LD process. On the basis of Ibis investigation various aspects of 
Ml stectinaking, including bath circulation, bath homogeneity, rate of 
scrap melting.and oxidiation of the metalloids.are discussed;a r.e'.v 
mechanism of toe decarburisation reaction is proposed. 23 rcf.-AA

The Impact of the L-D  Process Upon oicui e ............... ..
Usage. Joseph K.Sione. EfficientJ/sc of Tucls in the 

1 Metallurgical Industries, 13/5, ‘103-423 (Met.A., 2603-72
. 0067 >"] .: "Kriglislt].

A study of the : :: from openhearth stcclmaking to basic O.ctectric
furnace and dii ■ • reduction shows how this shift affects the amount 
jnd sources ot energy used in the steel industry. For years the steel
industry has used byproduct and waste heat for preheating air for the ^
blast furnace,openhearth and soaking pits,as well as to generate 
ftcani and electric energy tor general plant usage. In spite of the 
steel industry’ s good record in energy conservation, top gases from 
q q p's have to date been wasted or used only to a very small extent.
The theoretical basis, progress and suggestions for using waste heat 
Irorn L-D furnace gases arc discussed. Preheating scrap, pre- 
calcintnf 2nd preheating lime and prereducing iron ore tor the 
char’ e are considered the best outlets for tiro use of waste energy.

1Lt>

L-D Renlaces the Opart Hearth P rocess-C as2 Study in 
P ro d u ctiv ity . J . K. Stone. (Iron S te e l E n g ., Kar.
1976, S3, ( 3 ) ,  38-41)
Advantages o f  the L -D -process as compared to  open
hearth processing include reduced processing time 
and manpower requirem ents, high p ro d u c tiv ity , fu e l  
e f f ic ie n c y , e f f i c i e n t  use o f  o x id iz in g  media, improve^ 
y ie ld s , lower c a p ita l and operating c o s t s , more 
e f f ic ie n t  m aterial handling and s im p lifie d  gas 
clean in g . Measurement and con trol d evices for  
use with the L-D process have been improved as 
quick immersion thermocouples, w ell-d esign ed  o r i f ic e  
meters and computerized charge c a lc u la tio n s  have been

developed.

M e  6 $ . ' ^

lltc  Flexibility of I.D Operation. K. Wnkabayashi Iron- 
ngking S^ccljn^king. 1376.3, (5), 252-250 [in English]?—

An account is given of some of (lie experience f.’ippon Steel Corpora- • 
tion has led willt LD converter operation at various hol-metal ratios. 
The rficcts of using cold pig iron, charges with high rcaction-hc.it 
values (coke, Fe -Si. CaC^, SIC), and preheated scrap and cold pig iron 
af low hot-motif ratios are described in some detail. The require
ments for operation at high hot-metal ratios arc also discussed.—AA



I

Further World Development o f  l.D s t e e l  Produc t io n . H. 
S p e r l. (Stahl E iscn, 3 June 1976, 96~ 0 0 /1 1 )
/!93-*502) (In Ger.)
There was a 4% increase in  LD s t e e l  production in  
1975; however, an increase o f is  p ro je cte d  up to  
1980. With the p resen t high c o st  o f  energy, a s i g 
n i f ic a n t  number o f  s te e l  p la n ts now u t i l i z e  the con
v e r te r  waste g a s . Inform ation is  g iven .on  e x is t in g  
and planned O converters throughout the w orld , although  
inform ation fo r  the U .S .S .R . and China i s  l im ite d .

P rocess M etallurgy o f  LD Steelm aking. A. C h a tte r je e , 
N .O. L in d fo rs , and J. A. W ester. (Ir o nmaking S t e e l -  
making, 1976, J3, (1 ) , 21-32)
A p ic tu re  i s  presented o f  the events occurring w ithin  
a LD v e sse l from the s ta r t  c f  the blow u n til v e sse l  
turndown. Much o f  the data used in  form ulating t h is  
'p h y s ic a l model' o f  the LD process has been obtained  
from h eats blown in the 6 tonne experim ental con
v e rte r  a t  the M eta llu rg ica l Research P lan t in  Lulca  
Sweden. So fa r , about 1 29 -experim ental LD h eats have 
been blown to  study various asp ects ' o f  the LD 
p rocess. On the b a sis  o f  th is  in v e stig a tio n  various  
aspects o f LD steelm aking, including bath c ir c u la 
tio n  batn homogeneity, rate o f  scrap m eltin g , and o x i
dation  o f  the m e ta llo id s , are d iscu ssed ; a new 
mechanism o f  the decarburization reaction  i s  proposed.

Use o f CQl emanite as a Flwx in LD Steel-W orks. 
Comparison with 'working without Flux or with 
Flourspa r. M. Jeanne au. (Cent. Doc. S id cr. C ir . I n f .  
T ech ., 1 9 7 5 ,3 2 ,(4 ) 829-938-039) (in  F r.)
Test have been carried out a t an LD steel-w ork s to  
compare the e ffic ie n c y  o f  two f lu x e s : colem anite and 
flo u sp a r. Halts without a flu x  served as r e f .
A fter 15 heats the follow ing conclusions were 
reaches: ( i)  dephosphorization is  the same with 
fluorspar or colem anite: ( i i )  desulphurization is  
b e tte r  when using flu o sp a r, and ( i i i )  the use o f  
colem inite was more expensive than th at o f  flu o rsp a r.



The Row LD-Stc e l Shop a t  F ried . Krupp Huttenwerke AC 
Rhcinhauser. Works. J . A . K otsch. (Iron S te e l Dr.g., 
JÜnë~Ï976, 53 , ( 6 ) ,  33-36)
'Ria ci-p,-.i r.hoo o f  F ried . Krupp c o n sists  o f  |
desulpha ‘.zation  f a c i l i t i e s ,  con verters, d egassers, 
continuous s la b  castin g  machines and conventional 
in g o ts  castin g  f a c i l i t i e s .  I n i t i a l  capacity  o f  3 
ton s year i s  to  be doubled. D escrip tion s cover 
hot metal tr a n s fe r /"c o n v e r te r s , gas cleaning system s, 
continuous ̂ .casting and. p rovision s fo r  expansion.
Data a c q u is itio n  and process con tro l are computer
iz e d . /

. ¿ V l  (A
2 0  years o f  the LD process. (Stahl Sisco, 1 9 7 2 ,9 2 .2 0  July, 709 71c) /in C:-r.]
TRFNKLER, H. A review is given o f xhe applications o i the process culT.inati.ic 
in a considerable further development as regards the shape o ' converter suspension, 
mounting and drive of Ihc converter, sire of crucible, ohape o ' tuyeres, progress 
of operation, lining development oi special processes, automation of the process, 
steel grades produced and protection o f the surroundings.

i ( 1 .  f3  ^ '3 4 * 1 - 6 6  C £tS )

Fifteen Years of I.-D Steclsnaking in India. E>:perieco-v, r 
Rourkcla £tu.~:l Plan*. P. L. A^rawal. National Mete!:*..' 
fists’ Day and N.M.L. Silver Jubilee O:ivbr;;tio.-s, 
Jamshedpur, India. D* Jv:-V. 1375, Pi> 10 [Preprint—£>«!:;; 

At present the LD shop has five converters with an ingot capac;-? 
1.5 million tons. To increase lining life for the required ccnvcr*.... 
<00 nrr.i thick single trick lining has been replaced with 700 urr. 
thick lining consisting of tv.-i 350 mm bricks of green tar cblo:r.:> 
Part of the lime has been supplemented by calcined dolomite to 
maintain a level of G-7V„ c! MgO in the slag. This has resulted i - ; 
beneficial coating of MgO o:i the lining, thereby retarding wear 
giving longer life. Other factors affecting productivity are rec.c.; 
tap-to-tap time,quality of inputs (hot metal, lime, scrap), and pit s 
practices.—U.C.D.

The LD Process and Its Possible Combination With the 
Vacuum Technique. Ernst Sebastnik. P icsent and Future 
Technology of Steel Fabrication in Latin America. 1574,
177,179-103 + 10 plates 7505-72 COSlffin Spanish].

Equipment and practice In LD sleelmaking in combination with 
vacuum degassing, deoxidation, alloying and decarburization by the 
D. H. method at VOEST (Vereir.igle Osterrrichischc Eiscn-und 
Stahlwerke, A.>3.), Austria,are discussed. Special attention is given 
to the deenrburization of melts of different inmat analyses by means 
of standard,oxidizing or reducing vacuum treatments for the produc
tion of very Iow-C slcels. Refractories in the LD furnace and the 
vacuum vessel are discussed. Most of VOEST’s production of vacuum- 
treated LD steel is special deep-drawing steels, enamelled steel and 
unalloyed and Si steel for plate; some hich-tcmn. steels, special 
weldable steels, case hardening steels and hot forging steels arc also 
vacuum trcatel. The development of the LD process and the contri
butions of VOEST are reviewed, as are vacuum methods of process
ing steel, with the exception of vacuum melting, ft is predicted that 
the LD-vacuum combination v.ill assume an increasing role in steel- 
making and may in the future he used in conjunction wilh continuous 
casting. 7 ref.-S. M.

U V  f e t j .2 4 4 *



££ ^. j t  f-\. à i h •
Energy Use in the S teel In du stry. I I . - I n t e n s i f .led £ £ * j *¿7
Uti l iz a t io n  o f  Waste Heat fron the L-D P rocess. 
j .K .S t o n e .( I r o n  Steelm aker,Apr. 1 9 /5 ,  2_, ( 4 ) ,
2 2 -2 6 ) . In addition  to  present-day energy 
recovery by c a ste  heat b o ile r s  and combustible  
g a se s , i t  is  recommended th at use be made fo r  
scrap preheating, lin e  ca lc in in g  and preheating  
and iron ore prereduction . The L-D process in  tl 
U .S .lo s e s  about 2% o f  the energy consumed by 
the s te e l  in d u stry , or 03 t r i l l i o n  E tu /year, or  
fo r  each ton o f  s t e e l ,  1 /4  m illio n  Btu o f  
se n sib le  heat and 3 /4  m illio n  Btu o f  com bustible  
h e a t. -~-

A Wider range o f S tee l Grades can be obtained  
by the combined use o f  the LD-Converter and the  
E le c tr ic  Arc Furnace. O.Darmann and G .H e lf.
(B r it .S te e l Ccrpn,7th In ternet,EOT Working 
Meeting HayTl975. 1975, Preprints 23 pp) Produc
tio n  o f  tr.ooaritely alloyed and high—a llo y  s te e l  
grades by means o f a combined LD/L30 (u ltra -h ig h  
power arc furnace) process i s  d iscu ssed . Three' 
examples are considered: c o r ro sio n -re s is ta n t N i-  
Cr s t e e ls ; a lloyed  s te e l grades for large shaped 
c a stin g s ; and. heavy a llo y  s te e l forging in g o ts . 
Future p o s s ib i l i t ie s  for operating combined LD/LEO 
blows are in d icated .

Dynamic Control o f  I,D Converter Steelm akin g . K. Koga, 
Y . Ohkita, M. M izutani, and A. Kawrai. (Iroomaking 
Steelm aking, 1976, 2» 146-152)
A d escrip tion  i s  given o f the various sta g e s  ¿ 3 d  cont
r o l  models which have been used in a rriv in g  a t  the  
dynamic con trol method in use on LD converters in  a 
Japanese steelw orks. The methods in v e stig a te d  were 
( i )  s t a t ic  con trol using a computer and data freer, 
w aste-gas analyses and (ii-) dyn cOiic c o n tr o l using  
a computer and the r e s u lts  o f  measuments o f  the  
temp., and C content o f  the steel, bath made using  
a sublence. The development o f  t h e 'la t t e r  method, 
which is  that adopted for con trol o f  the LD conver
t e r s , and q f the su b -lan ce se n so rs , i s  described  in

C M .  IQ  K t > \

d e t a i l .

e aojacem or... I'C retan  share thc same changing crones etc. There ore not blast furna
ces end tne pig iron is brought to the furnaces in 163 and 2CC t Indies from the W endel- 

1 c or concern sblast furnaces. This paner ciives a detailed description o f the layout of

include the fcllciving installations, -  a KaIdo process st 
ducing on av;.-;./; 2.-.0 me the tons of steel per heat, an I 
output from t.vo converters, roughing and merchant mi 
are adjacent and therefor'* sham the same ciianginq cran

OLP ste il.vorks w ith the sarr.a 
Ils. Thr Kaldo and OLP plants

> o detailed description o f the layout of 
I raw materials, and removal of ingots

uded, as woM as 
clone is 3.7 m ;c

operating date on furnacc-s and converters are also incl
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cv Basic oxyyer. ?roce
capital cost of 1.71 million tore steel, produced 
is Î43 rr.illion and $134-14 is cost per tor..

2 cure*" "BA-600 '*1-76-0340, Secemner IQ'-'o, ?.f-4.

Capital cost for production of -i- million to 7 million tons of steel 
produced in Basic o x y g o n  furnace ran yes from B’l 65 - 30 per ton.

Source: (Gtqhl u. Direr 90» 1970, l?o. 4/
iriBO-lCIO'2r), ip Decend-cr 197£, P- 201.

C L % V ? ^ \  . 3 ^ .  6 6

£ 5 \ S . \ S 2 _

GROVES The changing world jtcel induj;r/

Typical economics of scale curve, (in this case 
based on LD Shop capacity, 1970 West German Data). 
Source: H. Schcnck S, K. Consemullcr, Stahl Eisen,
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Sothhiioi.i siu-ho. 
ion. 00 Ci :3 >;
•1 SU-OiCidk't; j sh\»;. 
lor iht? iviv.i ■
JWcl c-COivsis.

.'.7, !  1 ’ ) .  '17-52)  fi /2-iI. cii.t., 170- 
. fo ¡0 (•■ .'0 tons fi Steal oor momn ill
r.n*--),-fiit MsidPoiion. A computer system 
i- ’•> \i ■ control

IHccIrlc Iu r;i:-.r I- SI ‘ ‘ I i u i- t i r” . ■> •' 11 ■ .'.I '.V. I .rov. ri. Metal.
AiiM.Nov. I07-I.3U. i2(M).'iGl -77» ¡in l-..i ¿« •ucsi-|.

A com|iarMWo cost analysts of l"ur Mceimakir.-! antriiMiv.cs.V-s.-rt on 
cor..tui<ms in l l r - i / i l . i  s tin- litv-l l . - r n n c c - : ! lor |irw-is.:r.c 
ilin-cl ry<im:li(.-ii-rli i-liic tiii-n:i'-r pi ort s > . liif.ric liir;>n>--.- pn.aisS 
With 100/ scrap in tin- ch.u;.i: ami Hit clivirir fun.-icc prnc sr. i-i'-l.
707 scrap and 307. pi trenticed pclicis in the char-re. Capital ofiu.p- 
i1,c»t .mil i.p* rain.’  ci.Ms tnr plants cap:.t>!i- r,t p:-wiueinK on.- niilion 
inns ot s ', cl 'year l»y «•-•ell pmetss art consult i e.t. Kaclors vh.ch 
liavt ltd to Widespread .idopM'.n of Hie d e fin e  furnace process :-r.d 
will cr.linr.ee ils luinic prowth f t  discussed.-S.M.

Avir.co• r. Innovative K le e tr ie  Furnace P ra c tice .

Four 175-tor. e lectrom olc e le c tr ic  arc furnaces were 
in s t a lle d . These were to  be serv iced  w ith a 40-50%  
hot m etal charge. As these were operated, th ere was 
a continuous d rib b lin g  o f  s la g  from the door o f  the  
22 f t . d i a . furnace wher. tipped back about 5 °  from the  
h o r iz o n ta l. T h is operation fu rth er includ es two sub
merged tuyeres blowing O under the bath at ra te s  o f  up 
to  2COO fcV n iin  during the re fin in g  p eriod . Armco's 
advocacy o f  the d ir e c t  reduction method i s  not 
entire3.y fo r  the c o st  sa v in g s . B etter m e ta llu rg ica l  
con trol i s  p o s s ib le , e s p e c ia lly  when more so p h istica te d  
grades o f  s te e l  are to  be made. By using Fe p e l le t s ,  
the problem o f  re sid u a ls  being brought in  w ith scrap i s  
minimized. From an environmental stan dpoin t, the  
p la n t i s  p o llu tio n  fre e  as fa r  as water and a ir  
requirem ents.

Auxiliary Oi'wrAtioiiS of a 180 Tc;»nc Elcctric-Arc Eunice. 
W, Kobcrl .SkWIMI. (If.AFA) Horno* ElecLj Tccnol. Procoso, 
Caracas, Vcr.c/ucla.Clct'-'lS74. IDfifKl-iVG fMcCA.,7G03-72 
0 0 ' i 7 )  fm Spanish).

An electric steel plant ts described. The methods of charging, 
increasing the C level, and the eliccls oI etcclrodes on refractory 
life are considered.—II.S.

I 2>7 * ^

' (J .M o t ., Nov. 1 0 7 4 ,2 6 , (1 1 ) , 41 -44) ANON
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of steel p; s-hiuion t ie  most iu.po: tent changes in arc iurnaco technology are review 
ect. !nrr.:,ee in power ra tir iji. ci rvi.lopmcnt of uttr t.iy:> power furnaces and introcfuc-

Constivction and operation o f  JIIP electric furnace. (I.S.I. o f  Japan, Proc. fnt. Conf. 
on the Science and Technology o f  Iron and Sleet, Tokyo, 7 - t f  Sept., 1970. Part 1, 
C09-3/ 1) YOSrIIMARA, H.. NAKAZAWA. K.. HARAGUCHI. T. The newly constr
ucted UrIP electric furnace of 70 ton capacity in Kobe Works. Kobe Steel. L td  is descr
ibed giving an outline o f its facilities and operation. Special mention is mode of the 
method of power distribution.

D c ia fn n rr .p n ts  a t  T n zh in  in  r * !n c tr ir  f u r n r r r  ^*pn ltn~ tk!nn ( f ï F A t f i f  r in n r f  J u f w  1Q 7 ?

..DovelGtvTi'rics in elcctsr ic  s te e l making. (Irorur.aking and 
1 9 7 4 7 1 /  ( 1 ) ,  28-3-1) ASTIER, J .E . and 

AliTOlriE, 3 .  This paper i s  divided in to  four p a r ts , 
devoted r-.iso. t o : ( i)  the in creasin g a p p lic a tio n  o f  
e le c t r i e - - r c  steelnakir.n^ to  the production o f  many 
d if fe r e n t  types o f s t e e l ,  ( i i )  the use o f  a wide range 
o f  raw m a te ria ls  ir. e le c t ic -a r c  steelm aking, ( i i i )  the  
energy asp ect o f e le c t r ic a l  steelm aking, e ith e r  w ith  
scrap or w ith pre-rcduced iron  o r e s , and (iv ) the evo
lu tio n  o f  the con stru ction  and operation o f  e le c t r i c -  
arc fu rn aces.

Developments In « lcc lr lc  Stoolmaklr.g. J. E. Asller nnd J. 
Antoine. Steel Furnace Monthly. Oct. 1074,8, (10), G91-G99 
[In English]^

Construction and operation of arc furnaces and their use with various" 
types of steel and wide ranges of raw materials are reviewed. Aspects 
discussed Include energy and economic factors, automation and contln- 

work I ng, the Korf and Tamsa continuous-charging systems, the 
SKT double furnace, and use of scrap and pre-reduccd ores. 20 ref.

' • -J . R

lion •:* the : rr 
rical ba!cn:.i"v h'■•.■h 
me of c'lf.er.tiit c,.l 
i!y systems. Tl.c r.u

■i>: urgent. Lv.-scr .plions mo o'v-'ìi of some posr.it 
,1 r /jns in three phases, trbngulc.tion, and the vc 
•ulnar's pri'firiiiira: is for trio •gulatiou. (2 refs.)

; . :o .v i  as i'-.-y wear index. hovei'.'v. i>'.'v w.v.r index. I.nve made live problem o f elect 
;<:r .plions .me giv-n of some possible techniques, e.g.
: phases, trbngul.v.ion, end the von Roll and butter-

ox'dr>t:ori and red'1' ,>n refining, fuel uüiiit-von and refractory conservation arc
I described. Ge .ailed operational data ore also given.

¿ 6 1  I £ ? • *
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Tl.n Development of Electric-Arc Slrclinakini;. - 
Iron Steel In i..  Dec. 1975. <8 It,I /ISl .¡n» ic x  i-

The deve!. 
rn:»k¡r.i; 4C 
to iKt: I
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’ ll* '* t * ; i í c i v : i l  S u r | ¡n ? » L " ^  P r u t r s r c s ,  I m p o r h i r r c  c;f t h e  
FUcU»»* Fur^icc, L‘?uJj Future Proseéis. J. AMoine, J. 
Asili, r, .Mal Ch.K*>»v!< icr. Aul^ü./.tior» nr.*! l'rMcrss Control 
i¡* » tm; M» . hyurks W  VTt'Vt<V>t. A~>~
A%Mtr,.Mal C h. K*>»v!i-icr. Aul
ii' !**♦» i't r ir  M i « l'.vut'kü niv>t i ‘*,j

(D irec t )  t* vo- luction o f  E l e c t r i c - Furnace S t e e l  Without
(F ve 1 iin i r. ary)_Pednetion by Coke. S . A. Pchelkir
V. 5 . Kudryavtsev, V. V. Ponomarenko, and V. I .

The d ir e c t production o f a range o f  s t e e ls ,  i', d e s - | 
c v i'e '.;. Iror.-ore p e l le t s  are p a r t ly  reduced by l ig n i  
or Lrcv.ii il by heating in a k iln  and the hot p ro-

Keduced fu e l and e le c tric -p o w er consumptions are clair.cc  
as a r e s u lt  o f  se m i-in d u str ia l sca le  t e s t s .  'Hie s te e l  
produced e x h ib it  improved impact p ro p ertie s  a t low 
tem p., and increased d u c t i l i t y  a t high temp, when 
compared w ith s im ila r  types o f  s te e l  produced by con
ven tion al means from scrap.

The F.íccíric-Arc Furnace for Rcelmahif^: Capacities and 
Characteristics. Gcor¿c D. Lawrence. |ILAFA \ Hornos 
Fleet. y Tc cnol. Pi oreso. Caracas. Venezuela, Oct. 1974, 
1974'ibWÍlS" (Km ^A ., 7603-72‘ 00f2)|in Spanish].'

The characteristics oí the main types of electrir-arr furnace arc 
described. Furnace rapacities and structural features are con
sidered. lO rei.—H.S.

Ele c t r ic  Steelmaking Assumes Hew R ole, (Iren Age , 1 
Apr. 1974, 213, (1 3 ) , 4 5 -4 8 , 53-56) FCMAIIUS, G .J . 
Advantages o f  e le c tr ic  furnaces are f l e x i b i l i t y ,  e a r ly  
pay o f f  and steelmaking cap acity  provided by about 
1 /5  the c a p ita l requirement o f  a b la s t  furnace-E J? 
complex: The g re a te st disadvantages in  e le c t r ic
steelmaking are high p rice s fo r  ferrous scrap and 
p o ssib le  shortage o f  i t .  A way around the problem i s  
d ir e c t reduction o f  o re . The e le c tr ic  furnace has 
gradu ally  been scaled up in to  a production to o l  fo r 'C  
s t e e l ,  the current lim it  being the a v a ila b il i t y  o f  2 3 -  
in . e le c tro d e s . Scrap inventory a v a ila b i l i t y  and 
p rice  are d iscu ssed . Performance o f  e x is t in g  d ir e c t  
reduction p la n ts  i s  reviewed, and the problems w ith  
the need fo r  natural gas by the p rocess, as w e ll as 
economics o f  the p rocess, are considered.

’•Mrdosevich. (Stai *, Fi/:,.. 1976, t2) , 131-133, (Tn
<h¡s. 1 ; s tec 1 i n the USE , Feb. 19 76j

W [ . z .



’Phi' 1 *i.‘ re v ; i rt [ ! f  ir.ir.rrr r. f rtl ‘' r 1. t » Arc F’-irn see*
V - " V '-77.’7-_.,"c- I : V ‘
1073, 31 , (*'.5), li?} ■ v ) (if. ( t -r .)  L-Aurix.,' II. i,n;: 
RiilKAKK, G. The iirv.uice o f  e le c t r ic  arc stcclm-iking 
from i t ' ,  f ,-.r] i r.-:;L ih o f  UiX r.f a l lo y -  and corrosion  
-r e s is t in g  s t e e ls  i s  d iscu ssed . P ro d u ctiv ity , using 
the various p rocesses, during the period 1 9 6 0 -i9 7 2 , 
i s  o u t lin e . C onstructional featu res'an d  changes to  
meet the mechanical- e le c tr ic a l  and thermal require
ments for modern high-performance e le c t r ic  arc fu r
naces are d iscu ssed . Aspects considered include  
shape o f  s iz e  o f  v e s s e l , e le c t r ic a l  loading and t r i 
angulation o f  feed . Feeding o f sponge Fe into the 
arc furnace i s  d iscu ssed . World cap acity  for produc
tio n  o f  sponge iron by d ir e c t reduction in 1970 i s  
given as 2 X 10^ t /y c a r , and that for 1975 i s  expected  
tc  reach 11 X 10s t /y o a r , w hile a fig u re  for 1900 i s  
estim ated as 62 X lCr* t .  Investment c o s ts  are c o n si
dered and mini steelw orks are d iscu ssed .

A Modem Ele c t r ic  Steelw orks. (In q .In d . , 1973, 
A u g u st,(4 5 2 ), 4 7 -5 0 ) . LAC0STE,B. (From S p ).
A' d escrip tio n  i s  given o f  e le c t r ic  furnace 
steclm aking and continuous castin g  at the  
USIBA mini-works in B ra z il, which has an Hyl 
d irec t-re d u c tio n  p lan t, a 9 0 -12 0  tonne UHP 
furnace, continuous (IRSID-designed) iron charg
ing system and a 6 -stran d  b i l l e t  castin g  machine.

(P rice : £ 6 ) .

BISI 13315

6 6 rM S 7 .
The New Eicelrir Steelworks ot Ugine Aticrs at Fos 
D. N. Hcrmont, 0. A. Gucussicr, and D. P. Quinton. fILAKAl 
tloj^o^EIrcl. v TecnoP Prciccj.o, Caracas, Venciucirbct 

.fh .i9W.t974.Fl-n5 (MeCA.,7C03-72"WM2TTInT̂ nisKT.—“  
the equipment and processes used at Ugitie Aciers, designed to 
produce 250000 tonnes of itcel/ycar are described.—H.S.

| The nev/ electric steelworks o f  the Bcr.telcr Group. (Klcprig Fschher., 1973, 81, 
Apr., 180-18-1)  [in Ger.J HARM SEW l.. The Ben taler works requires 300000 
tpa of steel and tan supply onW part of tl’.is from their own production triCtli tins. This 
comes from the electric steel plant in ScMoss Neuhaus (200000 tonnes) and is contin
uously cost ¡90% in octagono! billet for saare'css tube production). A further 200000 
tpa arc required for the manufacture of welded tube end for sheet steel construct
ion and ell the necessary flat product has to be bought. The new electric steel plant 
in Lingen (EmS) casts slabs fo r hire robing in to strip. Factors determining the choice 
o f  location of the new works (including capital costs, purchase o f land, infrastructure, 
services, transport arid power) are discussed. Detaiis of «.nti-pollution measures (dust 

: and noise) and of plant, power supply and layout are given.

W i e / ’ i
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A n f

nnr.*V r, Ii-l*»: *». *|. i »*.t . | *»/ »,l!
\ fi t.»...» . ti. .> i\
stii ri Iiy n.cl'irliou, tlcclric arc healing,<!r»:a 
i'Oi trol « Th**SO narration*; aro C'»mp
v;-si»•;. hm’i! in c';;ij:u:rli*«u *w*.h arc it;rn
l*.• mcrc>iM*tt. A i rai-.'.c 1>[ sU-».*ls c::n be t;

» . •*: u. i*. w hich c*»:iii»riscs
: by ii.d-irtioi»,clcclnc arc heatin':,<!r«:a::sini;,and auxiliary 

These operation*; are C'»mpt'l»il in the s.in:e
v;*si*•;. V.ln a nan! in co;>]tit:rli*iU *s»tn arc (i;riuc*‘St;.-ro(ii;ctiua c: 
Ik: incrcaM'tl. A viiih.r rai-.'.c ot steels c::n be when
used in conjunction with a converter or n.h.furnace.—J.M.S.

V'ln a nan! in conjunction *s»tn arc Coiiui:* s,;.r<»(h;ctiua can 
MM*tl. A viiil.:r rai.,*.e ot steels can be u.anufaetercil when

1971. I In? fund:>mcnU>i principle of ll.o procr.-ss ii lo ullli/t? maximum clc.tnc pov/-;r 
foi a long as possiblu in the melting unit. The latter ir, ¡f»;s, tase is the iwm shell fu->- 

; ate invented by SKI . I he twin the’!:. .in: in serf v/ith i .'ee.h.jeyeehio ;.,r>?:.. ¡.v!y •••..
; having electrodes. When molting is complete in one shell i.r.d the molten metai h i;  re- 
• ached a suitable temp, the roofs arc exchanged and melting begins in the ether shot: 

o f preheated charge materials. A Mixture of C>2 and lirr.e is blown into the nee. to d<y 
t*6ti hosphori/c it. Charge mater- Js can ho preheated by gas electricity. Another coo*;- 

' ial furnace is used for refining. A description is given of the furnace gas clem inn v/r,i- 
. cm.

Re cent Develo pri n t s  in tine F ie ld  o f  E le c tr ic  (-Arc) 
Furncteo Staelmaking. J . Antoine (S tee l Furnace 
Monthly, Apr. 1975, lO , ( 4 ) ,  1 5 1 -1 6 7 ) .

A spects e xten siv ely  reviewed include general 
p r in c ip le s  o f  heating w ithin  the furnace and th eir  
a p p lica tio n  m  m elting scrap iro n ; thermal problems 
in  m elting pro-reduced m a te ria ls ; c o n tro llin g  the 
C-content* o f  the bath P-rem oval, and desulphuriz
a tion  in  high-power fu rn aces; and la d le  m etallurgy  
designed to  a ccelerate  r e fin in g . The use o f  h ig h -  
pov/er arc furnace i s  d isc u sse d .

rtcccnt Progress in tlic Field ot Electric Furnace Stnel- 
making. Jacques Antoine, ltcv. Lntinonin.Sider. Dec. 1974, 
(17G),2-13 [in Spanish).

The arc furnace as a moiling and heating apparatus and the metallur
gical consequences of the use ot uilraliigh power are the central 
themes ot a survey ot recent experimental and industrial experience 
in the field of electric furnace steetmaking. A review of the general 
laws of operation of the arc furnace prefaces an examination of the 
application of these laws to the melting of ferrous scrap and pre- 
reduccd charge materials. Thermal problems arising from Ihe 
melting of prercduccd materials, accelerated refining methods and 
simplification of the refining process arc discussed within the stated 
Context. 59rcf.—S.M.

¿6*1.18 T *
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Secondary 
refining for 
electric 
steelmaking

J. C. C. Leach

h o n r m ' n i n g  a n d S t m l m j k i n j ,  1 9 7 7  N o . 2

The author discusses early applications in 
electric steelmaking for hydrogen and oxygen 
control and the gradual extension of 
secondary processes to perform more basic 
aspects of conventional melting practice, 
notably decarburization, deoxidation, 
desulphurization, and compositional control. 
The various methods of ladle and secondary 
vessel treatment are discussed, as are their 
present standing, degree of utilization, and 
accomplishments. The paper includes an 
examination of future possibilities in the 
production of electric-furnace steel. IS/166S

I& "/• '-
Some aspects o f  the process dynamics o f  electric-arc steclrnahing. f/.S.l. o f  Japan,

Proa. In;. Coni, on dm Scianca end Technology o f Iron and Steel, Tokyo, / - I I  
Sept., tf>/0. P.,r; I, dSi-dllD/ F l LiOVf. .I.F. Tr a uro of the electric-arc furn- 
;ri: lor 'j-r o'O'i-.u.ii-n of r- •i.o:» ■!' •!'■, l/f.-n crov.’irg rapidi’/ in trie United 
S'.i.te». C.tMiii:nr-'l 'is,.vth véli > :,<| a, f,.viii'I>.ra‘. on such factois as
avaiirtl ilny of an adeguate- supply oi Si.rap arid rneuili/eo oic, the performance of 
tlI-'* r.li>f tr."!cs, and i- wia, -,  ̂v.s'.tirHions, or continuous

... • ;i,:. ;• •» •• r, .......  ■ >; fi.ctf.is am presented
I ' j  11-, . . .  1 J ,  I I '  - ' 1 : - ' ■  . •_ I ' l  1 . .  ,  ; '•£  I d . r J i O u T .

/ The S ta te s  o f  the U ltra-H igh-Pow er E le c tr ic  Arc 
Pinnace. W.E. Schwabe. (Iron Steelm aker,J u ly  1975,2^ . 
(7) , 1 * —19) . TV review o f the development, p ast and 
p resen t sta tu s  and future o f  the u ltra -n igh -p ow er  
e le c t r i c  arc furnace i s  p resen ted . T opics d iscu ssed  
include trends in  furnace development, p r in c ip le s  
and c r it e r ia  o f  UHP o p e ra tio n , u t i l iz a t io n  o f  U H P ,.? 
planning stage o f  an arc furnace in s t a l la t io n , - > 
d e fic ie n c ie s  o f  furnace equipment, m elt-shop i-
management methods and fu tu re  o u tlo o k -

4 ^ .  1ST/.



f-O I ■ l —* I '
Start-U p ol: 150-Ton E le c tr ic  Arc Furnace at l.ukens.
V .J . Pongiu. (Iron S tee l Eng. Dec. 1975, 52 ,̂ (1 2 ) , 
36-4'!)
Emission con trol con sideration s indicated th at e le c t r ic  
arc furnace cap acity  should be increased , with the 
ultim ate displacement. o f  a l l  open hearth production. 
This trove v:as a continuation o f  a programme which 
had begun in 1958 with the in s t a lla t io n  o f  the f i r s t  
100 tons e le c t r ic  furnace, follow ed in  1962 with  
another 100 tons furnace and in 1965 with a 150 tens  
u n it. When the new 150 tons "D" furnace tapped i t s  
f i r s t  heat in  1974, the company had v ir tu a lly  c u l
minated th is  programme dedicated to  converting Lukens 
to  a l l -e l e c t r i c  steelm aking. The re su ltin g  fo u r -fu r 
nace shop, with other support f a c i l i t i e s ,  provided 
the company with a modem, economic 1 , e f f i c i e n t  and 
f le x ib le  e le c t r ic  m elt shop capable o f  producing l  
m illio n  tons annually comprising a product mix 
o f  roughly 75%C and 25% a llo y  s t e e l .

The Story of Rlrsctric-Arc Slcfcl M aking.-1 . . c.i*\ „ p
fSy'J.n ;/), r.Tnr. - Apr. 1075, 21, 0 /4 ) , 32-35 [in English;.

Klc' tric-:«if s»«-cl is reviewed will» respect to the
f,i (he h«̂ J :m'l tlif; j»i c.rt’du; fh  usfctl. A brief description of (?•,♦ 
vacihtn.-ii'.vM' | rorc:»*; is i;sve;i. A special C dooxidritto;* t, i k. 
nirpic flttrir.*; lanlc-to-Hsoj'.d doiussinK r.iuy be used to reduce ;» 
content Of the sN.ol to < l. 5 ppn». AV. J.

7v;o Routes to S t e e l . G.P.. H e ffem a n . (IEEE 12th c 7* A
Biennial. Conference on E le c t r ic  Proce ss  Heatina
In d u stry . 1 9 7 5 ,1 -4 ) .  The d ir e c t  re d u c tio n -e le c t :
arc rurnace route fo r  steelm aking p resen ts a v ia l
economic a lte r n a tiv e  to  the b la s t  fu m ace-O  s te e l
making route where tire Btu c o s t  o f  hydrocarbons
and e le c t r i c a l  energy i s  below the Btu c o s t  o f  co.
in.g c o a l or where markets are too sm all to  acoomrai
date a la r g e -s c a le  EF/BCF p la n t . I t  i s  expected
th a t major s tr id e s  w i l l  be made in  c lo s in g  the
economic gap between the B F /30? and the r e la t iv e ly
new DR/EF steeln akir.g  techniques. These advances
are now underway in the development o f  s o l id  reduct
ant DR p rocesses and the u p -sc a lin g  o f  DR p la n ts .
In the long-term  fu tu re  i t  i s  p o ss ib le  th a t  BTGR 
n u clear p la n ts  w i l l  be in teg ra ted  w ith continuous  
d ir e c t  r e d u c t io n -e le c tr ic  furnace p la n ts  op eratin g  
w ith H a s  a reductant and using e le c t r ic a l  power 
fo r  m eltin g  and r e fin in g .



1 S 7 -
Economic Effectiveness In Using Powdered Materia!* in 
Electric Furnace btcclrnafcir.g. l.C . Io.zr.ik, M. F.St'RjrrA* 
L. V. Ntkit «in. N. A. Smirnov, and A. S. Morozov. St:-t,,.iV.? 
1074.(7). CÜI-CS2 (in P.ussior.J.

The technical advantages o? injecting powdered sla^-forming 
materials ir.ro-steelmakuig furnaces arc outlined. They include':* 
greater chcmic; 1 activity, fii) reduced time of t.;el::r.¿-dCrv.r. period 
(the slag forming materials arc added or.ly after the metal cha:;t  :i 
melted), (lit) more rapid melting of the powdered materials, as 
opposed to the customary lump material, (ivj faster oxidizing peri'd. 
and (v) accelerated refining lime. The mean heat time is reduced i; 
1 G*4, and the consequent economic advantages are detailed.- J.V/.

C é ^ . w -  ^

- Improving the Rate of Steel Production In Electric Arc 
Furnaces. Miroslav Kepka. Hutnifc (Prague), 1074,24, ; 
178-123 [in Czech].

Improving the output of electric arc furnaces by accelerating th* 
of the stcclmaking process is discussed. Improvements car. be r..** 
by preheating the charge, the injection of powdered slag forni-.çi*: 
deoxidizing materials, and increasing the degree of dcsulphurtz.v 
dephosphorizing, ar.d the deoxidation of the steel. The injection if 

•powdered materials is an important requirement in the autorr.i:: *. 
and mechanization of arc furnace operations. 8 ref.—R. M.

The Ij&.D Continuous Electric Furnace: Description x*d
India! Results. - — . French Techniques: The .W :!

l074,[!M-!-74-202],6 fin English;.
A continuous steel-making plant is described and illustrated. >*• 
which the charge is continually fed ;nt<> an arc furnace with a b:>.* 
lining. The mo.ten steel ;s tapped through a syphon spout tr.to 2 
tilting-char.r.el-type induction furnace, which is lined with macr.'M 
concrete. This fi_r:uce raises the melt to the required temp, art 
the charge car. be adjusted to the desired grade. Oxidizing op»'ri- 
lions take place in the arc furnace and the C content adjusted h>
"=0.3*4, cither by additions of C or by 0  lancing. Deoxidation, srd 
alloying additions :>n: made in the second-stage channel-tvpc 
induction furnace.-J.V/.

2-

|Direct| Production of Eltctric-Furuacc Steel Without 
[Preliminary! Reduction by Coke. S. A. Peheikin, V. S. 
Kudryavtsev. V. v . Por.oniareako,and V. 1. Marcosevich. 
$tal*,Eib. 197G,'2), 131-133 ¡in KussunJ.

The direct production of a range of steeis, including 13Kfc?N4VA and 
U8A grades,is described. Iror.-orc pellets art partly reduced by 
lignite or brown coal by heating in a kiln and ihe hot product melted' 
directly m an cleetr.e-are furnace. Renuced fuel and electric-power 
consumptions are cU.med as a result of semi-industrial scale tests. 
The steels produced exhibit ¿-..-.proved impart properties at low temp, 
ar.d increased ductility at r.igr. temp, when compared with similar 
types of steel produced by conventional means from scrap.—J.W.



The Uainc A ciers E le c tr ic  Arc S tee lworks fit Fos-Gur- 
Kcr . (J . I-'our E lccfricj'.io, 1974, G e t ., ( 8 ) ,  173-179)  
(from ? r . j  SEVIN, R. A d e scrip tio n  o f  the in s t a l la 
tio n s and th eir  cap acity  (the e le c t r ic  furnace, r o llin g  
m ills  and fin ish in g  shops) , ''the system o f  water supply 
and a n t i -p o llu t io n  measures. (P rice : ES)

BÏSI 13123

(In Ger.)

a’ ■■■’ A re  r»ji*r..*.Qe . O .  E t h e r — 
J.97S, Ô S '/T ^ T ," 1028 -1031) !

(the development o f  " the arc furnace i s  review ed, and 
the incresed cap acity  o f  furnaces i s  d iscu ssed  w ith  
r e f .  to  power consumption and the supply o f  raw 
m a te r ia ls . C h a ra c te r is tic s  o f  the layou t o f  the fu r 
naces are d escrib ed , and methods o f  in creasin g pro
d u c t iv ity  con sidered.

£>¿1 \?yz

i e / .
Worldwide I.ook at Klcclrlc Arc Furnace Performance.
L. J. Votolnct. iron Steelmaker, Mar. 1075,2, (3), 44-40 [in 
FngUnh]. .........

Factum Involved In the growth of clcclrlc arc melting arc dlffcunacd: 
Increased furnace «i/.c, increased use of O, quality Improvement# In 
rcfrartorlcM and electrodes, power Input programmes, automatic 
charging and scrap segregation. Maximum production rale» at low- 
cost levels require properly trained people, good maintenance, 
judicious use of power and time and a proper flow of materials. Fast 
and proposed future world steel production figures arc given for 
various furnace processes. It U estimated that ~ 2 7 \  of all steel 
produced in 1080 will be processed in electric arc furnaces.. 13 ref.n o n

What future is  There in  the UK fo r  the E le c tr ic -  
Arc Furnace? R.D. hangman and T.H. H arris. (Iron - . 
making Steelmakinq, 1975, 2 , (4) , 253-Col)
E le c tr ic -a r c  steelmaking is  reviewed with an emphasis 
on the energy requirements and the costs  o f  the 
process in  the UX. Views cure expressed on the 
in fluence o f  energy co s t  trends which suggest that 
the expansion o f  e le c t r ic -a r c  steelmaking w il l  not 
be lim ited  by energy a v a ila b ility . R ef. is  made 
to  the impact o f  the m inim ill co n ce p t .. Related 
areas such as raw-material a v a ila b ility  and the 
p o ss ib le  lin k s  o f  the process in  an integrated 
works are d iscussed.



? R.d. hangman
( J - . V . L ' c  t j\ \ y

and J. ’A .  Harris. ( B t .___SU-r.-i.ir,alter, July-Aug.
1975, C‘± '  { 7 / 3 )  ' I0 ~1 2 ' 1B-J9T25-)
The present and future roles cf the electric arc 
furnace in the United Kingdom arc- reviewed with ref. 
to energy requirements and availablitit-s. Aspects 
discussed include capital, electrical-power, and 
operating costs, conflicting scrap needs of the arc- 
furnace and basic-0 processes, effects of mini-mill, 
continuous-casting, direct-reduction, and envirnon.en- 
tal considerations, and design ano pov/er-r.yslem dis
turbance. The electricity generation and supply i
facilities are expected to cope with Potential elect- • 
ric-Steel productions of 7 .5 -1 0  Mt/yenc, but the long
term scrap position will be a dominant factor in^lucn— 
cina arc- furnace expansion.

The New E le c t r ic  S tee l P lant o f  t he Lenin 
M eta llu rg ica l Works o f  tlingary. (Bany, Koh, Lapok, 
Kohaszat) March 1 9 7 4 ,1 0 7 ,3 , 114-118 (in  Hung)
KISS.
A d e ta ile d  d e scrip tio n  o f the new e le c t r ic  s te e l p lan t  
(scrap handling p la r t , furnace room, 50 tor. c a p a city  
a rc -fu rn ace , magnetic s t ir r in g  equipment, furnanco 
handling equipment, fume -  extraction  and p u rify in g  
equipment, €;r.c) i s  presented together w ith o p eration al 
experiences so f a r .  Improvements in  the l i f e  
o f  furnace lin in g  by using a p a rticu la r  e le ctro d e  
type and r e fra c to ry -b r ic k  t^p e, and in the q u a lity  
of s te e l  by vacuum or argon treatm ent, are: d isc u sse d .

Production. O.M. Chekhomov, N.V. Sidorov, S.K. Filatov, and 
Yu.V.Gerasimov. $tal\ Aug. 1974, tfc), 702-703 [In itur*’ 1»»»]. 

Developments in electric sletimakins production are reviewed. They 
include nltra-high power electric arc steelmaking,vacuum treatment 
of the metal outside the furnace,and homogcr.i/ing the ternp.arul 
composition of the metal by blowing an inert gas through the melt. 
Aspects to be considered in Mcelmuking processes include the more 
efficient utilization of alloy waste materials,and the reduced quantity 
of scrap available following the wider adoption of continuous casting 
procedures. 7 ref.—J.W.

Trend in Ele c t r ic  Furnace Steelmakinq in t he USSR.
~(S t a l1, A p r ., 1974, (4) ,  3 19 -323 , (in Rus.').: S te e l in
the USSR, A p r i l , 1974} MOROZOV, A.N.  T re n d 's 'll--------
world and USSR steelmakir.g are reviewed in the context 
of electric steelmaking. The desirability of develop
ing in the USSR the production of C and low-alloy steels 
in arc furnaces inconjunction with the basic-0 steel-

Arpiicts of Development m USSTt of Electric Stecknaking

6£cr 12 7 -

making process is emphasized



1

Progress o f  E lec tr ic(fu rn a c e ) S tee l 'o'oc( -  f ? - 7 o ( v /J >
Manufacture in the U . S . S . R. A. F. Kablukovsky 
and R .G.Xanalov. (tVital lurq . Feb. 1975, (2) ,  17 -21)
(in  Rue.) . The present s ta te  o f  e le c t r ic  (furnace) 
s te e l  manufacture in the U. S. S . R.  i s  described  
and ways for .increasing the production and 
improving the q u a lity  o f  the s te e l arc reviewed. 
A tten tio n  i s  d irected  to  the improvement o f  the  
con stru ction  o f  arc furnaces re fin in g  the i
s te e l  ou tsid e  the furnace, i t s  processing w ith ' 
sy n ta c tic  s lags ,  vacuum treatment and gas 
re fin in g  o f the s t e e l .  S tee l sm elting using ■
m e ta llize d  nodules i s  a lso  considered.

r e s en t  position and importance :n the future o f  the electric arc furnace in the 
Yugoslavia iron andsteei industry. (Electrosvarme Ini., 1973. B. Apr., 78-84) 
vlU lAJiC, r!., RAIC, T. The authors deal w ith the problems inv lived in the evo
lution of electric stcclmaking in Yugoslavia and w ith the conditions that led to this 
development, raw materials end sources of electrical energy. Specific advantages 
o the arc furnace n ro w s  end the chances of using new processes and improvements 
are discussed which are apt to promote further development and help to produce 
production costs. Technical details and the development of these installations are 
discussed wan special emphasis on the --chantages of UHP furnaces and on power 
supply and economic aspects.

¿ ^ • 1 S 7 .P f4 9 7 * J )

Parameters for grre.vth-jlsctncalstealrneking in Indie. (Steal Fum. Mon., 1372, /, 
O ct, 491-'i03Aj ANOM. Economic factors affecting tnc possioie development, of 
electee steelm.aki.ng in India ore discussed w ith emphasis on scrap, power electrodes 
and technological improvements.

tf<£\. \27 ’ ¿ h m d )

E le c tr ic  Arc Furnaces Provide Production Unie:; fo r  Kew 
Quebec S tee l Plant. (Metalwork. E con., Mar. 1974 , 37 , 

The Siubec-Dosco Ltd . p lan t a t Contre-
I t s

(Ô4^  - 1 £

(2) ,  30-33)
coeur employs the la te s t- steel-making technology  
combination o f  the d ir e c t-r e d u c tio n -p lu s -e le c tr ic  
furnace process may peiir.it the p lan t to  be expanded 
to  perhaps one m illio n  tons by I9 6 0 . C onstruction  
a t the m elt shop sta rted  in  the f a l l  o f  1970 and 
the f i r s t  heat was tapped in Dec. 1971. Handling o f  
scrap and in g o ts , Fe sup plies fo r  the plant ar.d the  
reduction process are d iscu ssed .

A loo!: at electric arc furnace sxelmaking in S. America. (33 Mag., (072 , 10, >■ a ., 
92 : c) 8~.0Y«r:, J.W. A Cue! survey is given of electric ore steelmaking in 5>ou tn 
America, which it is estimated w ill reach 3.6 m.t. out of 31 m.t. to ta l stee procuc- 
tmr. by ICBQ (1970: 3.65 m.t. out of 13 m.t.). Short accounts are given ° f 'h d m d ja  
companies in Brecii, Argentina, and Venezuela w ith a summary o f reasons behind 
the continuing trend to the electric arc process.
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Capital investment for 
of 1.71 nillion ton is an electric furnace shop v;ith annual design caoacity 

v65 millions, whereas 1 ton cost is 5.139.89.

Source: EPA-6Q0/1-76-034C. December 1976. P. e6.

¿£>9. I e / ,  i  

4 , ^ 8  . \ s ^

Capital cost of Electric furnace with steelmaking caoacity of 
500,000 tons figures £44.00 per ton.

Source: UFIDO/lCIB/15, December 15. 1976, p. ?n8.

(
Ir electric furnace with capacity of one r.illion tons ur:i per year 
and 2 million tor.e/yecr, the cost of continuous casting is ' 26.£ and 
,)p.3 respectively.

scarcee: ID'.iO,' 1/t '??, ?.lf, 'table 3.



Electric Îîltr|in:»ki«K fur Iht K*au»sif*:i or Siitarurijica del 
OrinfMTO CA.(Vft«tz-JCl.i). Pedi-n G.M.trhi.Ci. Furi^uc 
Pi i^no, ¡itt'l .lulun S.Jniun. jl!.Al A | Hf'rr.i'i Fled, y 
Tccnol. Proci-so, C:ir;K;t 7̂ l *_tCi74,1374, V1-V13
(MclÏA.',‘ 7GW-72 fiOi?) [in

A descriptu»:» is i;lven of the incica<fil production which *  stecl-
pinut las achieved by employin'; 5;>oni.c iron irv the clcclcic- 

arc process. -It.S.

■Electric meitshop economics. (J. Met., 1972, 24, Nov.. 60-64) JONES. D .R.. 
f •O N Ttl i H, W.F. The economics of elsctrid arc furnace melting are discussed 
with reference to  the experience at the Butler and Houston works of Armoo 
Steel Corp., USA. The aspects considered are load factor, demand, furnace-curtail
ment etc. I t  is shown that the primary objective of minimum cost per ton and the  
seondary objective of minimum energy cost per ton are not compatible. The second 
ary objective must be sacrificed to achieve the main goal of minimum cost per ton.

£>6-TI?.7-2- oo

CHITU.G.
F=ct.rrs Contro l l ino t;he Reduc tio n  o f  Spe c i f i c  
Cordi.1 obiter, in E le c t r ic  Stoolmaking. (Motalu r q ia , 
Dec.1 9 7 3 , £5 , (1 2 ) , 736 -789) (in  Hus) Factors
a ffo o tin g  s p e c if ic  ccncu.'nptions in  the e le c t r ic  
s te e l '’■airing process includ ing metal charges 

t ’ . e lc c l .r , e le c t r ic a l  energy, 
r e fr a c to r ie s  and ca*;tir.g equipment are considered. 
Graphs showing the reduction o f  each factor over 
a doriect o f  s ix  years in tv/o s te e l  p la n ts  are  
presented , and d iscu ssed . Sp ecial emphasis i s  
d irec te d  towards the adoption o f  new te ch n o lo g ies , 
optim izin g the production p rocesses, the use o f  
comoutcrs and o f  h igh ly  q u a lif ie d  personnel.

Vf»" lü'Jur.lri:tl Dcvrl* ;vnc;:» of the Ciurmol Induction Piiris.ict 
in The .Y.'r./iuclun: of hurls ¿'.l I be [French]
E.itüor SlcrlwurW:. .1 . Anîf-i.K-, A. KC’/'.itel, :u»d U.Pcrie.
Cent. Dor. SiciLT.C»;-. Jr:_.*»>rh., 1075.3/, ¡ti), 1447-1400 [in
y  v< nil*].

Tl.c the t!.cr;mî :;ml ffui Ï performances of
cl:uiinr>l fit ranees used for ! , ln \  pMi;lnciioi: are cirwnhcrf. Induction 
healing if; rarried oui by • iti.plc *k'<inc.n erjuipmrnl ;»way from the 
liearlh|s«i;«l narrations ns I j/ î' : r rt as varied *.% desired (vacuum treat 
meals, f.l’nv a d d i t i o n s , r h - n v  dation, dvr arborization, etc.) 
cur. be pci lormci! 10 produce h ility meta» ui.der the bc^t con
dition:;. Example* arc ¿liven M She manufacture nl low-alloy steel* 
contc.C *^0.1 or 0 . lA..—J .M. 6.

fia i- C.&5

Application in the steel industry of large linc-forequency induction furnaces. (Can
ada Department of Energy, Mines & Resources 1C 271), 1971, Oct,pp. 31) 
RENDER, J.E. Induction furnace1; o f moderate size arc being used today for 
minor sfeoima'ong and in vacuum degassing equipment. 11ov/cvcr, the largo, high- 
pow red induction furnace has some characteristic features that have not been ade

q u a te ly  explored for tonnage steelmakiny. Important among these are the ab ility
to emulsify slag into the mol ten steel to  obtain very high interface area and fate of 
reaction, the feasibility o f handling considerable slag volume w ith maintenance of 
slag temperature, and the ease of obtaining nearly continuou: production. Effective 
duplication of such factors w ill constitute new methods c f steelrnokina. Processing 
of solid-state reduced pellets seems particularly wed suited to  the induction furnace.

I & /1 !
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The Use of i .■■•n Pellets for the Melting of c~-~‘ h'-tM- ^
El~<FTrTrsr"~l. (St7-i~'t~~0ct. 1974 # (lO) , 907-007,
(in iiuj) .til the Oct. 1974) KOLYAiJiJIKOV,
M.p„ LEVlf.T V.Ve, on'j br.Gu.illi, A.A. The advantages 
of .retail i rad pellets in electric steel melting 
are reviewed. They include the production of high 
quality, lew iriclu:-lor. count, steels, such as bearing 
and tool stools, improved productivity from the 
continuous charging of rmtallie pellets into electric 
furnaces, r-ductionr In oV rtric p'-.wor and electrode 
consumption, and the production of steel Wu.ln improved 
mechanical, properties.The problems in  increasing the 
output of metallized pellets are considered.

'The Most Economical Steelmaking Process With E le c tr ic  
Turnaco and n il l e t  C a ste r . K. Fujinam i. (SEAISX Q . , 
O ct. 1975, 4 -4 ,  (6G 5), 22-26)
The need fo r  savings in energy, resources and man
power i s  being emphasized in  every industry around 
the w orld. Funabashi S te e l Works developed an 
economic stceim-j-ting process c on sistin g  o f  m u lti-  
sequence castin g  with s in g le  arc furnace and b i l l e t  
c a ster  for i t s  e x c lu siv e  use and u ltim ate p o s s ib i l i t y  
o f  endless castin g  in the f ie ld  o f b i l l e t  casting*, 
hot b ilL ec  charging in to  reheating fu rnace; severe  
p rocess, raw m aterial and q u a lity  c o n tr o l; exp eri
mental m olting o f 1 000 ton o f  Kidrex prereduced 
p e l le t ;  and development o f  new r o llin g  m ill  tech
niques with higher p r o d u c tiv ity , y ie ld  and le s s  
energy consumption.

¿69. \*7*z
' • " 7 ^  fe -  kP-
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! Vacuum Metallurgy ¡.s in Adjunct «nil Complement to 
Klcctric-Are Furnaces. .lose Maria Palacios. [loAFA]^ 
Stuvnos Elect.y Tecnul.Pfoccso.Caracas. Venezuela.Oct. 
'lS7<,i07'!7hf-in"6 (r.ndA.,7i;O'i-7̂  00ft5T»*»‘^''is!''l*

The low-vacuutn processes currently used in the Svoel industry and 
their prinripM advantages are discussed. The choice of suitable 
degassing methods is considered. 12 ref.—II.S.

Primary Energy and the Electric Steel Process. 0. fj. 
ScnnciirnMtcr. Padex_nundsch., July 1975, (2), 345-377 /1 
UermanJ. —*

" E S f f *  Pro,,“.c' ion is ^viewed and future trends in the amo.; 
pnxl.ccd by the dif.ercnt processes arc discussed. Primarv-ere 
cons.nnpi'o.i is considered with particular ref. to electric fJrnacr 
The use of fossil fuels and alomic energy as sources of primary 
energy I* also considered. 23 ref.—Ji.Su.

o\* '37
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Sr.tTqy C on sid erations for the Preparation and f,f  • O l X • £■ /
P rocessing o f  I r o n  Ores Including D irect Reduction 
and Agglomeration P rocesses. E .J . Bagnail and 
C.W .Brock. (SEATS! Q. ,A p r . 1 97 5 .4 - 2 , (6 6 5 ) , 14 -22)
The energy requirer.ents fo r  the two a lte r n a tiv e  
steelm aking routes s f  b la s t  furnuce-BOF and d ir e c t  
r e d u c tio n -e l.e c tr ic  fu rn ace-are  presented . S t e e l -  
making by the more conventional route is  e s s e n t ia l ly  
dependent on the a v a i la b i l i t y  and r e l i a b i l i t y  o f  
supply o f  good coking c o a ls . or su ita b le  s u b stitu te s  
such as formcc,kes, although other energy forms are - 
a ls o  needed. The d ir e c t  r e d u c tio n -e le c tr ic  furnace 
operation  requ ires la rg e  q u a n titie s  o f  cheap 
e le c t r i c  power. P reparation o f  th e»ore feed  i s  
e s s e n t ia l  fo r  e f f i c i e n t  op eration s using e ith e r  o f  
the a lu ern ative  steelm aking rou tes.

M . \ r - y - *  *.
' On the Energy u t i l iz a t io n  in  E le c tr ic  Steelmakir. g . - - /

Noda.tSEAISI Q . , July 1975, 4 -3 ,  (6 6 5 f , 8^15)
E le c tr ic  arc fu m acc  steelm aking energy requirements 
are considered as p r a c tic e s  in con stru ction  and 
operation  with to ta l energy in volvin g  
th a t put in to  the labour, tim e, raw m a te ria ls , 
furnace lin in g s  and e le c tr o d e s , as w ell as actual 
energy to  run the fu rnace. Comparison with a BOF 
m axim ill requiring 4 .9 7  G cal/m etric  ton o f  wire rod, the 
arc furnace m in im ill operatin g from sponge requires  
4 .8 5 ,  and from ICOt scrap 1 .0 6  G cal. Thermal 
e f f ic ie n c y  data are given along v ith  a comparison o f  
long arc with short arc op eration . Methods o f  recent  
operation  time saving procedures are tabu lated . A 
model p lan t fo r  arc furnace matching with d ie se l  
generator i s  d escrib ed . A th y r is to r  c on tro lled  w attless  
power compensator in use fo r  f l ic k e r  suppression i s  
d escrib ed . P rop erties o f  r e fr a c to r ie s  fo r  arc furnace 
are g iven .

Steel Production Using Preheated Scrap. V .Y a. 
Konvukh, V .P .Asanin,Yu.V .Chaplygin , ana V.iC. 
D idkovsky.(M e ta llu rg .i G norud-Prom. , J an .-F eb . 
1975, (1 ) , 13-14) (in  Rus.) One o f  the 
disadvantages o f producing ste e l in converters  
and e le c t r ic  furnaces i s  that large  volumes 
o f scrap cannot conveniently be processed in  
these u n its  and r e la t iv e ly  large amounts o f  
e le c tr ic a l  power can be consumed in such m eltin g . 
Preheating the scrap before charging in to  the  
furnaces can provide considerable savin gs.
Methods o f  achieving th is  preheating are 
d iscu ssed . In a ty p ic a l case , by using g a s -  
a ir  burners to  preheat the scrap, over a 
period o f  25 min, to  a temp, o f  50CPC, the 
rate o f  production o f the furnace was almost 
doubled. /

C C v I S / ' X.



Ar^on -  ox  yço'ï Ehrtr.diey. (ASM: 3rdlr.torn.it. Syrnp cn Electroslag
snd ou i‘.r spoor .' n.v,toui tccnnck-o/. Port 2, Pittsburgh, 19/1. June 9-10. 13-27)
S'V'I i H. F.S.. PANIGHAHY. p.c. An account if given o f a refont r;rocccc for 
SiCtiit^dking. the a:r,on-oxvguit rj?c<irixu .¿ation proccs;., commonly letorrsr* to as 
AO(). patentee! by Union Curbiclj Corp. F |i!ctc-liy i> a custom r .v iii .u operation 
comprised o i a 2:> ten doctor. turnaco, a 1009 id . v.iM.uir, in-.!,'¡'0 '> ioriraca. two 
«i:t induction H i m a n d  the 17 ton AOD unit. T *n• AOD uni* \\ms chosen to 
expand and enliona: melting capability. I; is prime tool in the conversion of msr- 
oinal charge material into prime ingot product. The Fhjctrally ir.V!ti::Hop war. the 
second comiMcrciai stainless produdr.o installation in it te U.3. - id  >vas tf.n first 
to make stainless steel ingots for commercial flat rolled oroducis. The first h°at 
was tapped Sept. 9. 1970.

CC ri . l z y . z  *•
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Pneumatic addition o f  lime and coal in the electric ore furnoze- (Staid und Ehm , 1973 
/  93, (16). 2nd August.) (fro-r. German) FFNNE.M. Continuous addition of lune 

and carbon is brie fly considered w ith a short summary of the devices used. ¡Price: 
f-3)

B1SI 11774

F irth  Bovm’ s A tla s  Molt ing Shop. E lectric: M elting  
and R efi ning as Two Sepa rate  P rocesses. (Kota II urqj.a 
and Het.nl form ing. O c t .,  1974 4 1 , (10) 29&-293)
A method i s  in  use fo r  producing high q u a lity  
s t e e ls  whereby the m elting and re fin in g  processes  
are separated . S te e l scrap is  melted in a h ig h -  
power arc furnace and then tapped in to  a la d le  
where i t  can be vacuum -  degassed, s t ir r e d , 
reheated and given a llo y  ad d ition s b efore  c a st in g . 
Increased production, improved s te e l cleanj.ir .css  
and greater uniform ity o f  the molten s te e l  caused 
by the s t ir r in g  r e s u lt .

Preheat!nc; o f  Scrap in the E le c t r ic  S teel Shop o f  L t c ,  &£7¿1 . £  t ;
E stablcim ien tos Me ta lu rg ic o s  Stint a Rosa, S .7>. A. B enoit, ® ' '
C.M. R occataglia ta  and C.de Vedia. (Si.dcrurqia, Aug- 
S en t. -O c t. 1974,_1, ( 1 ) ,  111-124; (In Sp.)
The development o f  a scrap preheating system which, in 
addition to increasing furnace p ro d u c tiv ity , has 
provided monthly savings o f  $122 000 in e le c t r ic  power 
and e le ctro d e  c o sts  for a furnace producing 4000 
tons o f  steel/m onth is  d escrib ed . These savings are 
o f f s e t  by $ 32 000/r.onth for lucre area consumption 
o f  natural gas and c o sts  o f  bucket maintenance. The 
scrap i s  preheated four charging bu ckets-by burners 
a t the top o f  the bu ck ets; gases are exhausted through 
the bottom .

* ! £?• £  
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Us» of Directly Reduced Iron Ore In Eleclrlc-Furnacc Slccl- 
maklng. A. N. Dlnu-ns and Mnlnnk Mukherjee. Trans. Indlnn 
InstJUelals, Apr. 1974,27, (2), 105-103 [in English].

A note. Directly reduced Iron ores can be substituted for scrap In the 
furnace charge without any significant operational difficulties.—D.A.M.

U tiliz a t io n  o f d ir e c t  reduction iron in  o ic c t .-io  sr .e e l-

r e s u its  ob tain ed , demonstrated th at a v a r ie ty  o f  d irect, 
redu ction  iron products can be used in  e lec tric -fv .rr .a c e  
steoltnaking. With high-power fu rn aces, the mainten-jr.ee 
o f  a C/O b o i l  i s  e s s e n tia l to minimize re fra c to ry  wear.
The process becomes dynamic when tlie continuous charging  
o f  d ir e c t  reduction iro n , O -b lov in g , and lin e  in trod u ction  
w hile the power i s  on i s  adopted, and t h is  in creases  
p r o d u c tiv ity . For developing c o u n trie s , d ir e c t  redu ction  
iron  i s  a s u ita b le  a lte rn a tiv e  to s t e e l  scrap fo r  sm all 
s t e e l  p la n ts .

(in I t . )  The manufacture o f  s te e l  in cou n tries not 
f u l ly  in d u str ia liz e d , where there are r ic h  o res and 

:uel but l i t t l e  scrap is  considered. To meet t h is  
need an a u x ilia r y  m elting furnace i s  recommended, fo r  
each group o f  steelm aking fu rn aces, in  which a 
scrap su b stitu te  i s  produced by m elting recycled  
p la n t scrap w ith pre-reduced sponge iro n .

Improved Technology for Processing SjJODgC Iron in 111*» 
Electric-Arc Furnace. K.Schcnuer. Jroi.makjng andSuol-
nruking, 2,(3), 11*2 fin English|. ..........  ”

The rationale inr developin'; a particular inclta-' leihsolopy for the 
processing of spouse iron m the chrtric-an  furnace is set out and 
the underlying theory is c/pl.iir.cd briefly. Melting tests carried out 
in lf»u0, which nebirvcd the expected rcsuPi;. ar* A com
parison is made between the operating results of various processors 
of sj\»;r'c iron and !Jjc- operntu.*; r< .suits r ».•<! ;»l f/unsi/art Iron 
and S’, eel Works since M..ieh i0 7 wl.eic v jGC'O tons of sponge iron 
have been used. Tbc C’tuiipe.risu»1 shows that tin- special mcl(ir.|’ Icch- 
m»lr»;;y used leads to favourable result* in nTp^t of hourly output, 
power, and electrode, ?»s well ns refractory consumption. 13 ref,- AA

E le c tr ic  Steel making Using a Pre-P.educed Charge.
A .T .Barnaba. (Kct.Ital. ,  May 1975, 6 7 ^ (5 ) , 255-257)

. 1 2 7  ч*

ê , c . q .

l'<i-btj-ial Oj>crnlior) of an Electric Steel Shop With a Sponge 
l/ос. Charge. Medardo de la O Jiménez, Present a nel 
i -V-ге Technology of Steel Fubricalion in balm America, 

Í23 ," ) ív i33  + 3 р1а!спГ(М >Ч.^
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New R esults Obtained in High Duty Arc Furnaces with 

/  ^SJS-P. cn(t Sponge iron Charyr-r. . {V .I).l:h-Ji'tornnu.
Iron S tee l Cong., Puss ld o r f ,1 9 74 , 1974. (V ol. 11)3 .1  .2 .

2 1 -19) r-LSNElt 12.A. and MOSS 11. A change from setup to  
sponge Fe increased the re fra cto ry  wear index by 17-21%.
Tni vmc r e c t i f ie d  by enlarging the furnace sh e ll and 

adju stin g the power fa c to r . The proportion o f  free Fe 
in  the sponge was a c r i t ic a l  param eter., a low proport
ion requiring an increased energy consumption, and 
leading to  low y ie ld , and high slag  volume. D eta ils  o f a 
number of. heats carried  out in a CO ton , and an Ho ton fu 
furnace, and the variation s in  power consumption and 
e ff ic ie n c y  with d iffe r e n t con dition s o f  charge and 
operation are presented.

* S e le c te d T est Resul t s  on Charg ing o f  Sponge Iron 
jn~a~~îllqh Performance Arc Furnace. (Elektrowarme 
In te r n a t ., June 1 9 /4 , 32 rn (B3),B127-B137) (In Ger)
C'TVMAR, ii .GCFTER, A . SCTiMSIDUCH.G. and AMELIHG.D. 
Technical data on a 60 tonne arc furnace are present
ed with production figu res for 1969-72 in c lu s iv e .  
I l lu s tr a t io n s  show the charging system and the arc 
furnace. Diagrams show the power consumption, 
charging o f  Fe sponge,tem p., and le v e ls  o f C ,P ,S , 
and O. A diagram shows the v a ria tio n  o f  N and H 
contents during the course o f  a m elt. The energy 
consumption o f  the arc furnace i s  d iscu ssed .
R esu lts o f recordings o f  noise em issions during the 
progress o f d iffe r e n t m elts are presented in  a 
diagram.

Some S p e c i a l  Problems i n  the P r o c e s s i n g  o f: Sp o n g e  
' I r o n  in  the lUgh Duty Arc Furnace. (V .U.Eh. Inte rnat.
Iron S tee l Cony. ,  D usseldorf,1 0 7 4 , 1974, (V o l.I I j .3 .1 .2 .1  
ГТ<Г) (in Ger) O iïMAN. H. OERFbR,’A.'sCiL’-iE/D’JCH.G.AMEbING, D. 
and STEGFR3, U. The processing oc charges contg.up to  
50T spor.ye Fe is  the arc furnace, et.d problems arisin g  
are considered. Electrode wear through point tapering ? 
sid e  lo s s  and breakage is  d iscussed , together with heat 

balance and power consumption which are re lated  to  the 
thermo-chemistry o f  the heat. C ontrol o f  the reactions  

can be achieved by regulatin g the C and 0 content o f  
. the Sponge. R esu lts obtained with sponge and scrap Fe 

h eats are compared.

'r>'o% n y - Z  
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Process fo r electric arc furnace prochiction o f  steel fo -n  sporty; iron, ion  It ! Htsen,
19?J. 93. r.hr. 1. (5). 194-90-U 'h  Gar.', WGYEd. K.. POST. C. 
tlie L'lvtriC ijrc lur.'.uC',' h.\5 t.V!<j to ff>l:lt c : ■ 2 w ifi 2 v,*rK: ;  of rVDii of 
spoo jj iron, reports on working results hav? cont(.in?-1 conflicting cor-cloJors. The 
.ui’.l.urs cutti ¡it rectjrici'ioi; th'se r.ru:;rncfictorV fTti'i by irw t tn a iirq  rrcjii-rti'.-s of 
iron sponge, tin; various met ting m,-.vn t'.chne ■<•:. v ¡*n.;l i •,-l > t s .  !
runs*, signific.'int (inference fjctwcert soonge iron anr| blast fumcm {>ij iron is in 
iron ¡ml n;,n(jiir: content. Existing melting tuclini-iii'm fo r sponge iron or-- cJesr.rifwd.
Trie authors Imvo used models to clelrrmir.'! tne t.iost « j'iic iju t rv.r-.'. !. oo.v;: con
sumption and productivity (in comparison w ith melts o f "crap; bain criteria o f a 
successful prorr-ss. Continuour, ntcJting down of a liquid hstn v/itfi c.v-’ r i2 ,oping 
inn artel refir¡trig pe'ioc's is eftnsid’-ftti w ith most efticicn; me !h,,-:l 'i-c liquid both 
involves some problem!, about i\;!i „r .u r ici; ir.cti.a is of u*<v. .bry; tli*  ¡--ttor an.» 
discussed. There is an increase in productivity of as much as 20% in large and /if.%
In small furnaces employing the recommended n '.'.hc.d, Some (inure possibilities 
arc considered, such ;,s improvcni-.-nts in furnac/ design, continuous topping and 
charging w ith hot iron sponge. The last-named would reduce power costs and sava 
in electrode consumption. (18 refs.)

a n

/ improved Technology fo r  P rocessin g Sponge Iron in C Q I  
the K le c tr ic -A r c  Furnace. K.Scherm er.(Ironm aking  
and S tee l-m ak in g , 2 , (3) ,1 8 8 -1 9 2 ) . The ra tio n a le  
fo r  developin g a p a r t ic u la r  m eltin g technology (tor 
the p rocessin g  o f  sponge iron  in the e le c t r ic -a r c  
furnace i s  s e t  o u t and the underlying throry is  ex 
p lain ed  b r i e f l y .  M elting te s te  carried  out in 1969, 
which achieved the expected r e s u l t s ,  ere rep orted .
A (comparison is  made between the operatin g r e s u lts  
o f  various p rocessors o f  sponge iron  and the op eratin g  
r e s u lts  achieved a t  Dunswart Iron and S te e l Works 
sin ce  Karen 1973, where 40000 tons o f  sponge iron have 
been used. The comparison shows th a t the sp e c ia l m elt
in g  technology used le a d s  to favourable r e s u lts  in  
re sp e ct o f  hourly  o u tp u t, pewer, and e le c tr o d e , as 
w e ll as re fr a c to r y  consumption.

( ¿ A A o n . Z
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The Use ct Sponge Iron in the Stoelmaking Process in 
. Electric-Are Furnaces. Eugeniusz Mazanck, Jozef 

■c Swi eta I ski, and Dronislaw Lyko. Hutnik (Katowice), May
1075,42,(5), 200-205 (in Polish).

Methods (or Ihc production and rcmcUing of sponge iron arc de
scribed, and the results of investigations on the quality of steel 
produced from sponge iron arc- reported. 17 ref.-DA

The Development o f  a Hew Steelmaking Process U t i l is in g  
H ighly M eta llized  Sponge Iro n . H. M. VJillars and R.
C . Madden"! (Iron S t e e l  I n s t . ,  A u g .  1 97 5 , 4 8 , (4) ,  3 13 -  
317 , 319-321)
The p rocessin g  o f  sponge iron by an American s t e e l  
company i s  described with r e f . to  steelm aking p r a c tic e  
The use o f  h ig h ly  m e ta lliz e d  sponge iro n  improved the 
m e t a ll ic  y ie ld  o f  the f in a l  product, perm itted the 
use o f  u ltra -h ig h  power inputs continuous fe ed in g , 
perm itted f l e x i b i l i t y  in the mix o f  up to  100% 
sponge iron and made p r a t ic a l  the economic production  
o f  high q u a lity  rod prod ucts. *

U < \ -
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.The Use o f  Sponge-Iron in  E le c tr ic  Steolwakina . (Heta-
lu r g ia , 7>ug. 1973, (8 ) , 480-46?.) (In Ko.n.)
HATARASCU, O .,  VLADESCU, 54., LOTTAR, D. and ALEXANDRE-

50% sp on ge-iron , in  e le c t r ic  stce.lmaking was in v e s ti
gated . S te e l scrap can be replaced su c c e ssfu lly  by 
up to  30% sp on ge-iron . In q u a n titie s  in excess o f  
t h is  both the s p e c if ic  energy conscription, and duration  
o f  the heat are d r a s t ic a lly  in creased . An increase in  
energy consumption o f  54% v/as obtained when 51% o f  
sponge iron  was charged, and the d ir e c tio n  o f  the m elt 
was prolonged from 394 to 478 min, using 43% sponge- 
ir o n .

and I t s  Advantages in  Continuous C astin g . D. Yanezg. 
(ILArA Homos S le e t .  y Technol. Proceso, Caracas. . 
Venezuela, O ct. 1974, 1974, 0 1 -01 1  ) (in  S p .l  
The p h y sica l and chemical c h a r a c te r is tic s  o f  s t e e l  
made vxith Hyl* sponge iron  are d iscu ssed . Thè 
fa c to rs  a ffe c t in g  p rocessin g  and r o ll in g  are con
s id e re d .

A s e r ie s  o f  t r i a l  m elts to  produce, s te e l  from 'spsnge- 
ito n  has been conducted. An -average o f  57% sponge- 
iron was charged, mainly by continuous add ition , .-with 
the scrap, which comprised the-balance o f  th e-charge. 
Thbee grades o f  spenge-iron contg.. C 0 .4 - 0 .8 ,  0 .5 5 -0 .5 1  
and 0 .9 1 -1 .8 1 %  resp . were used, and the e ffe c ts , o f C 
and O contents examined. A con trol device allowed a 
s p e c if ic  m elt down rate  to be achieved during the  
sponge-iron ad d ition . Uniform CO re fin in g , andexact 
com position are fa c to rs  favouring the use o f  sconge-

SCU, A. P a rtia l replacement o f  s te e l scrap by up to

Use o f  Purr.for_Sponga - I ron in a 35-Ton E lec tr ic  Arc 
Furnace. (Stahl u. Kiser.. 1 Aug.. 1974, 94 , (1 6 ) , 711 - 
729) (in  G er./Sp.) SCHOET&lAKER, O. and 'CULDENEUNDV, J.P

¿C St- \ *'
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and the author streives the need for the estaUidirr.cnt of sponge ion plants inorder to 
,-.ch :i',e futme production teigets.

' Helfc-Etov.-n o f  Sponge Iron in the I nduction
Furnace. W.V.’on zel, F .R .B lock , and"v7oru!nbrecht.

(SL'-hl u. r .i .z c - ', 22 May 1975, 5 5 , (1 1 ), O S-5C 2) -c
(in Ger.) Experiments in a 1 .5  tenne and a 130 kg .
furnace have been completed and may con stitu te  a 
guide to the desiyn and process con trol required 
fo r  commercial in s ta lla t io n s  fo r  the reduction m elting  
o f  sponge iro n . The gangue content o f  the sponge 
iron  must be as low as p o ssib le  to  minimize slag  
promotion as th is  i s  d e leteriou s.B a th  temp, not 
exceeding 1500°C are suggested but th is  has the  
disadvantage o f  premature sla g  s o lid if ic a t io n .
In tensive a g ita tio n  arid p o ssib ly  ad d ition al to p -  
healing are suggested means o f  maintaining a 
molten s la g . The sponge should ba passed through 
the slag la y e r , p o ss ib ly  by a charging pipe  
connected to  a screw conveyor, to lim it contact 
w ith s la g . The development o f  a duplex process, 
with the crucible  furnace serving as a melt-down 
u n it , and the l ie .m e ta l  i s  c o lle cte d  for casting  
in a regenerative furnace to  be brought to  the  
desired temp, and composition i s  to  be considered.

in E le c tr ic  S teel P la n ts . (Klektrowarme I n t . ,  
1974, D ec., Ed.n, (6 ) , B .2 4 0 -3 1 4 ). KARKWORTH 
E .F .E . (from Ger) . The fe a s ib i l i t y  o f  
bui lding larger high- -power furnaces i s  
considered; p r a c tic a l re a liz a tio n  and the lim its  
are o u tlin e d . The choice o f  c ir c u its  fo r  the  
furnace transform ers i s  surveyed, and the  
problem o f  v a ria tio n s  in the e le c tr ic  power 
supply when charging scrap or m elting sponge-iron  
p e lle t s  i s  d iscu ssed . (P rice ; £ 5 ) .

Prospects for che use o f  Arc Mel ting Furnace

BISI 13124.
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r/.t- S !'r iln.iiik’ it.-rnarc. U.SJ. o f  Japan, /'roc. lot. Cnnf. on the Sena :e and Technoto 
•py e f t  run and Stent. Tokyo, 7-11 Sept.. 19/0. Part 1. 233-296) TIBCRG. M.. SUND— 
DEilG. V. Ore w jy of obtain inn a butter utilisation time is to tap the arc furnace 
¡rima'IiMely after melting down an.'i to carry x it the refining in a special vessel. This 
procedure is used in the ASC A-S ‘<F f'rot.r-ss. A further step is to use the SKF double 
furnace, which is the subject of (Ins tipper. The paper first gives a brief description cf ter 
mechanical and electr ical ¡i.sicn. and after this operational and metallurgical view-point; 
are discus'ed. Finally, tiie eecr.ornv is commented upon.»

{ ¿ ‘U S !  ¿ - 0 3 ^
The (Fwodish) SKF Doubl e-Hearth Furnace. M .Tiberg.
(Center rsacumont.Sidoverciciae C ircu l..In form.Techn. ,
19^5 ,‘T ? 7 ” (S > T T l3 S “ iTSTf 1153-1156) (in F r .) A 
descrip tion  i s  qivun o f  i.e sta te  o f  development o f  the 
double-hearth furnace, heated su ccessively  by gas 
and by e le c t r ic i t y  by means o f  exchangeable roofs;.
The s te e l  i s  subsequently refined in a fu rn a ce -la d le .
The f i r s t  experimental furnace produced 130 000  
tonnes in  a y ea r . The eventual aim i s  to  preheat 
as e f fe c t iv e ly  as in  a Martin furnace, m elt as in  
an arc furnace, and decarburize as in  a 
converter.

¿ 4 9 -  » 2 / -  7  - 0 i 6

Cor;cvr.u'-rary Per;ion S o lu tions for El e c t r ic  Steelmaking- 
Shops. V. S. Rozentsvc.ig and A. V. -h v o sh c h in sk ii. (S t -  

1976, ( 1 ) ,  35-39 (in R u s .) ; BISI K.306)
Previous in s t a lla t io n s  were studied a n a ly tic a lly  
before designing new e le c t r ic  steeln akin g shops w ith  
furnaces o f  1 0 0 - and -2.00-ton n es cap a city . The recomm
endations made include the supply and charging o f  
scrap m etal, and o f  bath and a lloy in g  a d d itio n s. The . 
p o s s ib i l i t y  o f  adopting pneumatic feed and conveyer 
systems i s  evaluated as i s  the supply o f  s t e e l  to con
tinuous castin g  lin e s  fed with metal melted in  adja
cent bays. A plan and se c tio n a l arrangement drawing 
o f a shop con tg . four furnaces o f 100 or 2C0 tonnes 
capacity  for an outpu t, depending upon furnace s i z e s ,  
o f  1 -2 .2  x 106 tonr.es/year i s  i l lu s t r a t e d .

^ kJ? T aCe r° u nd“ P- f‘m  I. z  3. (33 Mar,., 1972, 1C, July, 25-7; A -- .  .7 
Sept., 47-9) Data are presented in tabular form fcre*rfai~o’r rumur—
m f o S f  -S-A' Sh0Win9 foCa!i0n;- iypcs of « * * « «  * »
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IUSfD Continuous Arc Melting Process. J. Antoine, .1. Astie 
ami C. Itncrterer. Institut dc iterhcrtr.es do is Siderjrgie 
Franchise, lfi'M, Pp 2a | Pamphlet—Frer.chj.

Sir series o l tests have been carried out on ¡ItSlD's continu.. is 
electric arc furnace and during — 1-iO h nf upvr.i’ ion >SC0 t;m:. of 
.steel have 1-ven produce. Tlic rnaxiir.ur.r power to melt contincojs’.y 
sponge iron or shredded scrap could be utilized permanently, thus 
allowing Ibe optimal use of the installations. Obtaining a good there. 
yield leads lo a low lining wear and decreased electrode consun.ptic: 
Dividing the metallurgical operations into two stagc.y leads to a 
specialization ot the apparatus, the second stage ensuring tteoxidativ 
ar.cl grading. The channel induction furnace allows a good regular.tj 
in tire deo\U!:il'.ontdue to a knowledge of the o.sidation level n: tne 
metal and lo the control ot Ihe rcoxidations arising from air intake. 
The reached P -,5 - and O-contents and the accuracy in analysis 
adjustment of alloying elements induce the possibility of producing 
various grades of C steels or low-alloy steels in the continuous 
electric arc furnace.- AA.

The IRSID Continuous E le c tr ic  Furnace: D escription  and 
I n i t j.& 1 Hes u l t s . French Techniq u es: The f-'eta l  " 
In d u str ie s , 1 97 a , ( I M -1 -7 4 -2 0 3 ) , 6 pp) AKON. A 
continuous steel-m aking p la n t i s  described and 
i l lu s t r a t e d , in  which the charge i s  c on tin u a lly  fed  
in to  an arc furnace with a b a sic  l in in g . The molten 
s te e l  i s  tapped through a syphon spout in to  a t i i t i n g -  
channel-type induction furnace, which i s  lin e d  with 
magnesia c on crete . The furnace r a is e s  the m elt to the 
required temp, and the charge can be ad ju sted  to  the  
d esired  grade. O xidizing operations take place in the 
arc furnace and the C content adju sted  to abontO ..!^ , 
e ith e r  by ad d ition s o f  C or by 0  la n c in g . D eoxidation , 
and a llo y in g  add ition s are made in  the second-stage  
channel-type induction furnace.

137.2 s

C M ,|  2 -
F ir s t  R esu lts from the IRS I S Ccnttr.ous .E le c tr ic-  | 
Furnace. (Centre Document. S iderurgicne, C ir c u l . Inform.

337-393) AOTOINS, J . ,  KATHIEU, 
S ta rtin g  from crushed sc ra p -

Tc-chn., 1974, 31, {?.),
J .J . and SAUVAGE, F. 
iron and other jiroducts 250 tonne o f  m etal were manu
factured in a continuous e le c t r ic  furnace in 25 h o f  
continuous op eration . I n i t i a l  m elting takes p la c e  in  
a 2700 kVJ arc furnace, but deoxidation and f in a l  com
p o sitio n  and temp, adjustments are made in  a second 
500 kK induction furnace p r io r  to  c a s t in g . Advantages 
include reduced energy and e le ctro d e  consumption and 
improvements in  p rod u ctiv ity  and s t e e l  q u a li t y .



Rapid .Addition o f  Choree M.-to rig  i s  in c ."  v • »■- (
✓  Continuous E le c tl"ic* t'utnocc Sieclm aklr.g.

R .H .N afzig er . J .K . Tucas and W.L.. Hur.uc: .
(Iron Stcelmakerilay 1975, 2 , ( 5 ) , 33-37)
Both shredded auuo scrap and coionerca a l  
preroduecd iron ore m aterial were continuously  
charged in each heat in to  the 0 .9  m etric  
ton e le c t r ic  furnace at feed ra te s  ranging 
from 1 3 .8  to  4 7 .1  kg/n.in. At the lov;cr feed  
r a te s , an open bath v/ns m aintained, whereas the 
higher feed rates re su lted  in an accume.iafion 
o f unmelted materia] in  the furnace. Despite  
the rapid feed r a te s , n eith er power surges nor 
in terferen ce  o f  the unmelted m ateria l with 
electrod e  motion was observed. The e f fe c t  o f  
choke feeding on t o t a l  energy consumption i s
summarized in chart, form. In the work d escribed , •»
a l l  energy consumption valu es were corrected
to  a temp, o f  1600°C. T h is was accomplished
by correctin g  the tap . temp, to  1600°C ,
using a correction  fa c to r  o f  0 .5 1  kW-h/degC. i t
was noted th a t higher m elting rates were-
atta in ed  when both scrap and prereduced iron
ore were choke-fed in to  the furnace. T his
in d icated  th at the furnace was not u t i l iz e d
at optimum e f f i c ie n c y  at the power le v e ls
employed when lower feed rates v:ere used to
m aintain an open bath . Under open bath
con d itio n s, more power input i s  required to
keep the bath m olten. Coke-feeding i s
th erefore  more e f f ic ie n t  with respect to  the
o b je c tiv e  o f  producing q u a lity  s te e l  in g o ts .

gxperim ental Continuous E le c tr ic  M elting Furnace.
J .A n to in e , J .A s t ie r , and C.Foederer. (Centre 
Document. Si.deruqigue C.'rc u l . 1975, 32, ( 2 ) ,  669 -685)  
( - n i t . )  Experiment p lan t fo r  the continuous 
e le c t r ic  m elting o f  scrap iron or pre-reduced  
products in a tw o-stage process i s  d escrib ed . In the  
f i r s t  scagc, m elting i s  completed in a 2700-KW arc  
fU'Tn^Ce' whiIe the cecond stage in vo lves deoxidation  
and f in a l  adjustments to  com position and temp, in  a  
sm aller 500 kW furnace. The advantages obtained  
include the permanent use o f  max.power, optimum use 
o f  the in s t a lla t io n s , a long lin in g  l i f e ,  and reduced 
e le c tro o e  consumption. E ffe c t iv e  con tro l o f  the  
amounts o f  a llo y in g  elements and o f  P, S and 0  in  the  
ii .e e is  in d ica te s  th at the p rocess can be used fo r  
variou s types o f  C and lo w -a llo y  s t e e ls .

CiO I ■ 10/.



T h e  H B C - u n  

U.Orusn, r.

ireun Method. A Mew Prui.rris for  
.'-.r V in 111-' Arc: Fu-:fln :c . H.W.I.eu, 

r.ii'.‘raa:i:i and K.îI.PLrch. (29th Annual
Cong. o f  * . T P o r t o  Ai ogre, lO I'I, pp 29) (in  P o rt).

the m aterial to  bo charged into the furnace is  
preheated by independent n o n ele ctric  means and by 
exhaust gases from the furnace and i s  then charged 
and m elted. The preheating v e sse l i s  a long drum, 
t i l t e d  ai’.d re v o k in g  on i t s  lon gitu d in al a x is .

furnace. E le c tr ic a l energy requirements are le s s  
than w ith U.:fP arc fu rnaces; m elting c o sts  are 
consequently l e s s .  A prototype p lan t has 
been operated on a production b a s is  with charges

le v e l., xii the v ic in i t y  o f th is  p lan t have been 
...ensured a t  AO d e c ib e ls , and operation i s  almost 
e ...isS iO n -rrec . A second shoo comprising tveo 
furnaces to  be served by a s in g le  charging drum 
and w ith -a  design cap acity  o f  600 GOO to n s /y e a r  o f  
Arquid s t e a l  i s  scheduled roc i n i t i a l  operation  
la te  in r9 75 . I t  rs  designed to  perm it conventional 
charsing so tha^ heavy scrap can ba used when 
l ig h t  scrap or sponge iron  are not a v a ila b le . Design 
and con stru ction  d e ta i ls  o f  the prototype in s t a lla t io n  
and a layout drawing o f  the in s t a lla t io n  under 
con stru ction  are presented . The p r in c ip le s  o f  the 
method, i t s  advantages and operatin g r e s u lts  obtained  
are d isc u sse d .

The BBC-Brusa Steelmaking Process. F .Neumann,
H.Lcu, R.Ptach, and U.Brusa.(Stahl u. Eisen,

/ 8  J a n .1975, 9 , ( 1 ) , 16-23) (in  G er.) Scrap or  
sponge iron i s  preheated to  1000°C in a 13 m long 
rotary  k iln  furnace using heat tran sfer from 
waste gases and the combustion o f natural gas.
The preheated metal i s  discharged into a 36 ton 
capacity  e le c t r ic  arc furnace. The meltdown rate  
i s  doubled, and the e le c tr ic  power consumption re< 
by approximately 200 kwh/ton, compared witn 
conventional arc furnace p ra c tic e .

In the BBC (Brown Bovcrei and Co.)-Brusa Method



_______-Dov.er 1
Rev! ,* gan-F.~-b.i ‘j7 5 , 62, ( 1 / 2) , 5 -11) Factors  
Yondinri co the development o f  the B'iC-Brusa 
stoelnieking process are o u tlin e d . The b a sic  
p rin c ip le  o f  th is  process i s  that continuous 
preheating o f  the charge m aterial *is combined 
with are furnace m eltin g . The preheating system  
u t ilir .e s  the heat in the flu e  gases together with 
the additional combustion o f  fu e ls  such as o i l  and

occss are o u tlin e d . The b a sic  
his process i s  the.t continuous 
the charge m aterial *is combined
ce m eltin g . The preheating system  
eat in the flu e  gases together with 

combustion o f  fu e ls  such as o i l  and
g a s . This d ir e c t  combination o f  the two process  
phases allow s a continuous flow o f m aterial through 
the heater and hence continuous charging in to  the 
arc furnace. Tne m etallurgy o f  the process  
and i t s  performance in  p ra c tic e  are d escribed  and 
compared with conventional arc furnace teenn iques, 
with sp e c ia l r e f .  to the econom ics.

New E lec tr ic  S tec lp la n t and Continuous Casting a t the 
S .A . C ock eril1 -S era in g . (C .R .M ., Mar. 1974, (3 8 ) , 11 -  
21) MAAS, R ., LEGRAND, T . and HAUZEUR, F. A new 
e le c t r ic  s te e lp la n t with a furnace cap acity  o f  80 
tonnes, together with in s ta lla t io n s  fo r  h ig h -y ie ld  
degassing and continuous castin g  are d escrib ed . The 
H2O requirements o f  th is  p lan t are met by a sem i- 
closed  c ir c u it  ion-exchange treatm ent p la n t.

TKESS,J.E. H077TER W.L. and STICKWEY W.A.The 
Bureau o f  Mines has developed a process to  u t i l i z »  
waste heat from e le c t r ic  arc steelm aking furnace- gases 
to  preheat the ferrous m aterial charged to  th e  furnace. 
Four heat exchangers were designed, te ste d  ar.d operated  
s u c c e ss fu lly  on one-ton e le c t r ic  arc furnaces.
B riq u ettes and p e l le t s  were charged con tin u ou sly , 
both countercurrent to the hot furnace o ff -g a s s e d  and at  
ambient temp. A comparison o f  the e le c t r ic a l  energy 
consumed in  each s itu a tio n  showed th at preheating  
can lower energy requirements as much as 15 .6% .

(s(r> (• It)~jt 7  -
Continuous r,-ol:'ng o f  h ot me utilized pellets in the electric furnace. (Stai‘,1 9 7 2 , r . - . ..

(12). 1091-1093;Steelin the USSR, 19/2, (12),974-9/6) [ h  Rus./Engl) o. K *  • -  |f
KUDRYAVTSEV. V.S., PCHELKIN, S.A. The use o f hot metallized pellets as 
the charge ‘ o . -,;r:c Turna";-. g-cutly reduced the consumption o f electricity
to r melt-down end in01 cased furnace productivity. The hydrogen content o f tne 
finished metal :s less than 0.0004%, that o f nitrogen being 0.005-0.009%.



Co:; t inufv.is EF S too lm.».k Lnq Proccsr. Iteducns Energy Re- 
qui romnnfs. At:'~:i ( J3/Mog. Mot. P rod. , Apr. 1076, 14,
( 'i f ,  38^39)
P ilo t -p la n t  tents show th at a 40% saving in energy 
requirem enis/ton o f  s te e l i s  achieved by continuous 
m elting in a sh aft furnace followed by e le c t r ic  fur
nace re fin in g . Further improvements include con
tinuous e le c t r ic  furnace operation and continuous 
c a stin g . This KYS Process can be operated with lig h t  
or heavy fu el o i l s  and p o ssib ly  pulverized o r  s lu rriec  
c o a l. I t  can be compatible with the B O F  process  
while perm itting use o f  more scrap and le s s  p ig .

125i -1  >!55) Tin~GevT) EISERMAMM, E. e t  a l .  The e f fe c t s  
o f various proportions (20 -701) o f  sponge iron  charged’ 
using the Contimet process in a 1 0 -t  e le c t r ic  arc- 
fu rnace, c.\ power consmuption, p r o d u c tiv ity , feed rate  
ana operating o o sts  were in v e stig a te d . Up to  45% 
sponge irc ii 'r e ’d'iced power consumption, r e la t iv e  to  106% 
scrap op eration . Max. p rod u ctiv ity  was found using 
25% sponge iron a d d itio n s . The output rate was improved 
by 34% over scrap o p era tio n , and th is  le d  to  an 11% 
reduction in  operatin g c o s t s . The s p e c if ic  feed  rate  
was 30kg sponge iron per Krt. rain (1 .8kg/kVih) .

Electric furnace melting o f  pre reduced charges (Steel Furnace M onthly,

Trials, to gain experience in sponge-Fe moiling, are '.--ported. The central- 
hole continuous-charging technique, suitable for the iO-ton arc furnace em
ployed, was chosen for simplicity, with 2b-60% of sponge Fe in the charge. 
This was successfully melted without damage to the roof, and feed rotes of 
30 kg/WW.min were achieved. Periodic rabbling of the bath was necessary 
under the test conditions, and power consumption was comparable with that 
in all-scrap melting.

G^UiviwUor* and iVu.irarmmru; oi the Electric
f* I 'fiC i’ S*» b /  C.Y,>r,|yi!f.-f.  A .T -.in i» i l* a n d  1* . M o i c .i l . C Y iiI t c

IVnmiPfi i . Client.  Inform.Tcchn., 1973,32,(3),
V.i’J-bOO |m fivm:hj.

view*»:;: tlv f b/ctncal characteristics of ihc furnace an»f the 
. use r»f i!».. eneivy of Ihc arcs.n work»:»!» cycle is e.iUMishccl 

•. the r . . i il. Oiitimivalinu cnisisls of melting in a nontimo 
■ ir̂ tu-r i\ il-.L charge, consistri;* with a rcasorublc
i :;r ami an al ton*: c  made for the boat lur.-Tcs in the t.yslom. 
*tion is niv» applicable to ch:»r«in *r rotiniiv;,tho calculation 

arid c.i*lii.£.

pi ficos*; b /
!>t -p.inirnl. Si. 
5'Vj-liOÓ |'m f

t>^\. i * . ? - ;  s
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INFORMATION PROFILE ON CONTINUOUS CASTING

Continuous cas+ing may be called no re a iechr.olo.yr/ o f the future 

them o f the present. There is  no doubt that this technolo-ical break

through o f  the recent decades w ill gain further momentum in development, 

as more end more plants with even larger capacities come into existence 

after the teething troubles that s t i l l  plague «л ь  .

This concise p ro file  on continuous casting covering some 115 items 

divided into six  sections o ffers a glimpse into the ” orld  o f  contiguous 

casting from th** available in-house material and external, material to 

which access could be had.

The p ro file  items cover the period 1971 —197c, vrhen a I c1' o f  work has 

been done in the area o f  extending the process to different type o f plants 

and products -  increasing their capacity, output range and sophistication — 

and these are fu lly  reflected  in the лХя*\(. that are presented .here.

As fa r  as p o ss ib le , the items se lected  nave been made rep resen tative  in  

geographic d is tr ib u tio n , sta te  o f  technology and developmental p rosp ects.

The firs t  section deals with the continuous casting process and prac

t ic e  in general -  the emphasis being on various experimentations and tr ia ls  

in th is area. Items 2 (p .1) ? items 1,2 and 3 (p .2 ), item 2 (p .3) and 

others give a very able summary o f the h istorica l developments o f  the pro

cess and its  future trends. The remaining items in th is  section deal with 

the experience o f the process in different plants and countries and the 

problems and promises o f the adaptation, o f the process under varying circum

stances.
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The secord sectio n  containing 26 items spread over 8 nages, deals with 

th e tech n ica l aspects o f  the process d e ta ils  in p recise  areas. For in stan ce, 

item No. 3 ( p .8 )  deals v;ith continuous castin g  o f  beam blanks, item 2 ( 0 . 9 ) 

that o f  Ion# products; item 1 (p .1 0 )  o f  0902  s t e e l :  item 1 ( p . 1 3 ) con tin 

uous ca stin g  o f  s te e l in  the German Democratic Republic and item 2 (p .1 4 )  

the manufacture o f  fin e  p r o f i le s  o f  pipe semis from continuous in g o ts .

Sections 3 and 4 deal with specific  products: section 3 with b ille ts

and section 4 with slabs. They give an insight into the r>roblems in speci

f i c  product areas and how these problems are being tackled.

Continuous ca stin g  p lan ts — individual or in tegrated  in to  s te e l p la n ts  —

claim  the 8 ^  and the la rg est section  o f  the p r o f i le  soread over 12 pages.

(38 items). The plants cover a wide range o f types, loca les, products, etc.
iL.

and the d e ta ils  give a, good b ir d ’ s eye view of/ystatus o f  the operating techno

log :/ as i t  p re v a ils  now.

The p r o f i le  concludes with an investment and c o st section  which gives  

investment and operating cost data from seven cou n tries and also  by process  

and product. The estim ates, although in d ica tiv e , g iv e  an id ea  o f  the magni

tudes in v o k e d , and provide a b a sis  fo r  comparison, which, i t  i s  hoped,

would be found u s e fu l.



C o n t e n t s

Page

1. Contini)our; Casting Process and Practice 1 — 6

2. Continuous Cast in» ox Steel fi - 14 A

3. Billet Casting 15 “ 16

/f. Slab Casting 17 ~ 18

5» Continuous Casting Plants V'j — 30
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Wood, J.F.6. Regan, P.C. ' '

The Hgr.clett continuous cast.n,?process,--. Innov Aliens rnd nevi_?&::licatic;.-3 r,f thn 
endless moving cold nould Uion Steel r-nr,. , 1971, 46, Dec., 47-42).
The basic features are given o f  the two endless coving metallic belt configuration 
the results o f research and development in this continuous casting technique are 
briefly reviewed and details o f new design conceots and features are outlined. Tn 
development of a nisH wheel-belt caster is  also described.

6 Z \ .  7  A 6 .fi ^7

Thornton D.R. ’
Continuous casting process (Steel 'liraeg, 1972, Jan., 99 -  105)
The history end development of continuous casting is  briefly reviewed end the 
desi.'cn of various types of continuous casting machines i s  discussed witn exi-mples.' 
The technical asoccts examined are the control o f liquid steel temp and tee in g  rats, 
end factors affecting casting rate and the rate of b illet withdrawal (9 r e i s j

O '. /

/

Thomson,” R. and Ellvood*, E.G. • r _
d . 4  • —

Closed-head continuous casting Part 1 - process and applications. ' JVitlch 
Fcundryman, Vol.65, Part 4 , April, 1372, p.ISS "  "
In ths f i r s t  o f three papers on clcsed-hoad continuous casting frexx graphito 
moulas, a* perspectiTo viow Is takan o f  various ccuznor ci c l  cactiur* process from 
tha stand points o f range o f  application, t operation, productivity am r)c:ri'U, 
Tho two o f  intermittent withdrawal is  discussed with reform ed to  scaUd r * k -  
proentien, and data i s  presented on the casting rates o’otainsd in  tTi" T H 7 
= Kl-ocast and uorfcli casting process. Subsequent contribution v tP  
tho Kiporimontal investigation o f  m ould/billot interactions, thr. fd ïo ct  of'” ”  
interm ittent withdrawal on cootab iiity , and the so lid ifica t io n  end heat iraesfo: 
ravas Oü'ùaiïiOd in vu t jacicui;c i  fjraphito Tr.ovJ.5i>*

(~ Z \  - V ^ ^ O i . 7

Pruderle, W., ScMefer, P ., Weber, W. • '

t372, (602), t-iO). (in  « -  >

u i t i r .M M i « I  .  continuous c u t i * *  p lm t  pesos scriniti d ifficu lties, osl ,c c ia U y  s» r e * . ' -
o ' tie  level o f W I l l M  1» lh - ® ti“ rs 1“ p l‘'ln t“ °,

W - f c b c s i c  ecruter) of « circuit for controlliti; « I t  level tevct.neo f_ 
r r o .t - .e n d t ,  inducine «re of o w U tilU tt .. .  counter fo rm cca in n  r u c t io n  f . ^
S0U ~i ..tea  in the mould. Other topics dJ-ncaaoei mcluae ii.iiu.jnwe of f u t - . -  »-• ■' 
Ü,‘k e  Lucie, dict.uhyjruulic drive ,.r..i erieU ic die iicu .tr.orflru r in t o e v ^ a .  c f -
cvaplet cly automatic system, ( 1u ref a.)
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Cox, H.J. broad lo ok- fin d . Process Heating, 1972, N ov., 1&-20)
Continuous ■ 1-  " ~  ~ "" ~T . i act few years there has been
i m »  d e v e l o p * ^  «re f r i e n y  Bethlehem Steel S t i l l  w ill not
.  great growth in  the use o f ssC proouceo only 1 . 8 »  o f stee l
use i t .  Companies producing equip fiirare w ill be nearer’ 17;o.
“!  . f .  „.thod but by 1974 i t  lb  expected that

(

Taroaan, B.
Continuous costing ffovalonrconfc» (iron Steel Rug., 1 57 2 , 4 9 , D a c ., C.VG7).

Tha presant stato of confcimeus co3ting is  dùscussad airi thè curved sud s tr^ ^ it  
peuld designa aro cosparsa. Future trerda in  terra o f  highsr capacitios, i . o f  
highsr casting spaèdg in thè case o f sla’e casting, are cor-tidcrco.» filo prodieri 
of non-nefcallic ìKclusicns ir. contim ously cast Baterit’Io i s  mautioiKd alvi tho 
iaar*ufacture and isaintonanca o f  noulcs aro also t r is f ly  rOìcrred to* ( lo  rai-s.)

C Z v j t ì L .  o V /

i

Gaio, w.k.v . \  * ;• • • ' •

g 2|g^inuons Story of Contimoy|î oM5Bl_(r^it./ Stc^L. Suznor 3574, (25).

i e 57d® ?S«?^ S  °T 0 3 casti ng ia  traced fren Bc3Sfii-er»c patent <n 
ieo7 o.nou.ga .oho Junghars process azd B ritish applications ca3ts5natia^ in  tha : 
construction in .1934, o f .tho Shelton steelwork^ relying aololy  o n ^ n t ^ o ^  
castying/ techniques. The cu t-o ff apparatus, fee c ^ d 4 o u l d  L £ £ ? t£ ' 0V &  
advances are illustrated and dldcusacd, and possible e ffe cts  o f  contimoas 
casting on fucuro steclinalcing process cM  v ise  versa ere ccrriidore-'i.-  1 •.
arc^osanted.^ .™ch”la a l  data on> ccntiuuoiu-eactir.g plants In tho U.K.

«¡Kh Speed Continuous Steel Casting. Cerd Vogt and Klaus 
Wiinnenbcrg. Stahl u.Eisen. 23 May 1074,04, (i 1), 4G2-473 
[in German anti English^

The results of experimental investigations, and theoretical considera
tions oi higli speed continuous casting relating particularly to the 
processes occurring in the mould, mould support, billet drive and 
cooling system arc d.scusscd. Measures to further increase the out
put of such plants are considered, and the suitability of various plant 
designs are related to constructional requirements and quality con
siderations. 13 rcf.-P .V .
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j. A. Bolta, Jr.,1 Koppers Co., Inc.. Pittsburgh. Pa.
J. L. Zalacain Beloqui,2 Metaldom. Santo Domingo. Dominican Republic

An entirely new type of continuous casting machine was devetoped foi 
Metaldom to meet ¡is specific requirements, both for product and available 
space. This new machine concept turned out to be a revolutionary ap

Contmuous Casting-Present Situation and Future Prospects. 
Jobst-Thomas Wasniuht. Present and Future Technology^ 
Steel Fabrication ^L atm ^iueiica , 1074,19a, 197-20u + 10
piatesTM ct. A jiiO o-T i  OORlj'fin Spanish).

Developments that permit the application of the continuous casting 
process to steels having special requirements with respect to 
mechanical properties and purity,process automation, increased cast 
tne speeds,shorter set-up time,methods oi facilitating sequential 
casting and direct reduction of the continuously cast bar arc dis
cussed and their impact on case of operation, metal quality, produc-

Ineorporallon of Continuous Cantini; Into (¡Of* .'¡teclmnkln;- 
J’ lantn. Frll/, Wllllin, Stalli u, F isc i,27 Fell. 1975.05. (5). 
HÌ9-J75 |In Cerman|. ....... “

The Introducilo., of continuous casting strands Into DOP ateel-maV.li." 
plants Is discussed wilh particular emphasis lo the matcri.il flow rate 
end the cenerai plant and auxiliary transportation layout. Suggestions 
are made in respect of plant design to provide the most satisfactory 
eperatien.-p. v,

proach.
Iron and Steel Engineer j ujy 1 9 7 4

6 3 1

tivity and/or operating costs is notort. 14 rcf.^-S-M
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B330vi, S.
Tbo Present Position nrrl Fub.u-a Pronooots o f  Stoolrekinr: by Continues 
Cr.s t i f . i y ! > ? - ! . .  t o .  1S75, G7, (1 ), 18-20) ~  (in  I t ) /
Tb-3 advantages o f  continuous-casting precScduroa in  rationalising stee l
works plant layout and incraasirg capacity arc described end the differencss 
between the four principal canting syatons co-apai*cd. Esanplos aro given 
o f detail iinprcvoccnts in  casting-E&china design being intrexiucod, gp& of 
iBprov3ii»nts lik e ly  to be tracts.

Continuous Casting Update. Charles It.Taylor. Mrup
✓  _Trai^- K Sept. 1075, CD, (3), 350-375 [in English!.---------

A  critical survey is presented of the available information on priv. 
ary and secondary cooling of continuous cast steels. The clf.rU ;f 
the cooling on solidification constants and their validity in mathe
matical modelling is discussed. The function and mode oi mould 
lubrication are reviewed. The important nffocts o! the various par: 
meters and of liquid metal handling procedures cn the internal ayg 
external quality of strand cast billets and slabs are described 
4G ref.—It. H C.

Continuous Casting Developments.------ . (DSC) Steel-
research, 1975,17-10 (Mot.. A.»7ti00-72 0162)1'»» English]. 

Recent advances in continuous casting practice are discussed. The 
control of the temp, of the Uq.steel by gas flushing is described. 
Methods or deoxidation control ;wid refractory developments ft re 
discussed. Studios of heat transfer have led to:» better understanding 
ol the development of thermal ¿dresses and attempts to reduce these ■ 
stresses below the YP of the mould material arc discussed. Factors 
influencing the effect of secondary cooling arc considered and a spray 
control system is described. Finally, research into the cause and 
remedy for longitudinal fac^il cracking and internal centreline crack-

. Iron a n d  S te e l Internazioni!!, Jun e  1 9 7 7
W .K .V . G ak*

Continuous casting has been the subject cf discussion at numerous 
conferences and meetings throughout the sl.ee! work!. The keen interest 
in tiiis rapidiy growing pioccss was scon at a UK conference, 'Continuous 
casting for the Midlands', held earlier this year at !Tilsion,\Vosi Midlanos. 
Organised jointly by the Metals Society and the Staffordshire Iron^and 
Steel Institute, this one-day event attracted over 200 delegates irom 
Britain and abroad.

& 5 j .y ¿ | k .  O ' l /

■Kg is described.-/1. К,

- V /i f e .O



Katsunoto, T. e t al V.
(^tinuou3_castln«^iLt.Ji»toii£^licLrka»jClilppD.nLJbkanJCfii5iinjJRQpJL_D-Viii:aGa3»_ja72
Dec. (5) ,  (15) 23-41).

Тле f i r s t  port o f  th is  report presents reviews and examinations made in  se lect
in '7 the type o f  caster in  the design stage and the pro H o is  involved. The next 
oart o f  the report describes tin details o f  sequence casting, in  which charges 
are joined together without interruption by changing the tundish. Finally,

4the product quality i s  dealth with. •

The specifications o f  the three largo-sized continuous-casting machines are 
described, and cross-sections through two casters are depicted. The machines 
cast steel slabs o f  d ifferent grades fo r  sheet strip and plate production. 
Details are given o f  operation practices with regard to C-and high-strength 
steel for plate and also fo r  deep-drawing Al-]cilled steel production. Both 
internal and surface slab quality ara considered, and the e ffe c ts  o f  changes 
in  composition on material quality are mentioned. The mechanical properties 
and rdcrostructures o f  low-C steel and high~3trength stoo l p late  and co ld -rolled  
steel sheet aro discussed.

Katsuraoto, T. et a l . .
Continuous casting ng at ' Ftikuyn.ma Works. (ITippon Jhdwpit. 1972, (57), 429-453).
(in Jap.) f . ; • . . -
The continuous casting fa c i l i t ie s  of the-Fakuyaiia. Works consist o f three large 
contiguous slab ca3tsrs p£ a heat size o f  250 tons capable o f  producing ihreo 
m illion tons annually. These, casters/arc separated from the BO? and ingot cast
ing buildings so as to permit costing operations independent o f  tho other opera
tions. Thebe is  a slab conditioning lino behind the casting fa c i l i t ie s ;  molten 
stec 
up
fo r  ......................
shed features. Products cevar almost a ll  tho grades fo r  plate and sheet, and 
high quality products for  various uses arc being cast from d ifferen t grades from 
high strength steels up to^deep-drawing quality aluminium k illed  s tee ls .

¿ ¿ u . v 4 b . o < r 7 C ‘* 4 q )

Bhongbhib’iat. G.,

jjjSg ), (filbtt.SI Cmart . . July 1973, &-U)
Gentanuaus casting has replaced conventional ingot canting at a Thailand 
stoci K i l l  because o f  tho lover Investment cost, reduced space requirement, 
auionatod oporation, more homogeneous product ar.d h igh er yield  o f  ooui- 
fj.n isued products. Descriptions o f  th o casting nadulno, e to s l structure 
coolrug Chamber, steam exhaust second cooling, chamber, tundish and
tuncusn car, heating end tilt in g  station, tubular mould, mould grido and drive, 
t «ranu guide, pinch r o l l  strut gh tenor, clxiy bra* and shear are g iv en , Tho 
xhsta ll,atioij produces 500 kg b i l l e t s  for a new io lliu g r .111 .
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do la  Vega Tojenina, Fernandas Avila, J.
Tha ^tdn-inna Ranting unit o f  Ensideaa (Avilaa works). (Rov. I-ht. .  1973, 70. 
Feb., TV5-192) . (In IV. and Engl.)
The paper dc3 eribe3 tha coaridasicning o f  tbs CKygen Editing shop urd continuous 
casting plant at tha Ensidosa (Avilas) works. .............. _

Sigler I . ,  Schmidt G .E., and TureS J,R,

Continuous Ousting at KcLouth (Steel Coro.) 
1973, 56, 52-71, discuss 72-73)

(AlriE Oqen Hearth Pro c. ,

The pilot-p lant operations to cover the transition from ingot steel casting 
to continuous casting are described, including details on major problea 
areas where solutions were achieved and those that have not y e t  been fully- 
resolved. Techniques ncre developed for casting A l-k ille d , rimmod the 
stainless steels . Set-up, equipment and operation o f  the commercial plant 
are described in  detail» In  discussion, the operations were compared with 
those at Inland Steel Co., and a number o f  questions were raised.

RAMON NAVARO

( y Z \  y  4  ( $ > >

■ r
Continuous Casting Practice atfiidcnm. ; M.Deu'ini. Jo?£. 
WaldcrnircMacari. * Present and Future Technology ofJStej 
Fabrication in Latin Anicrtcjb 1974,2)5,217-22-i + 8 plates 
(Met. A.,7505-72 OOSfj jin Portuguese 

The three-strand Coecast mr.rlnnc at the Declir.i steelworks, Brazil, 
ti»e operating practice developed between }9€8 anc) 1972 and results 
obtained arc described. The machine casts square bars from 75 to 
125 mm on a side from C stools v.ilh C contents from 0 ,10 to 0. 90 
that have been processed in electric arc furnaces. Tundish and lnd!« 
nozzles and the tundish iid used to replace the original components, 
life of tapered and straight-side moulds, metallurgical quality and 
mechanical properties of products,causes and prevention of Tnctal- 
iurgical defects and operating costs as compared v/ith those of con
ventional casting are among the topics covered.—S.M.

. J

f e X | ' - 7 4 t . o i ) 7  6 t i 4 )

F O n ©  O p e r a t i o n  © i i  C © B № ¡ ¡ n ¡ & o © i i8 S  

Castling Ptiadhooi!® at [POnriíiorppóraes
B lG ® ¡ir r ü 3 B T iC í] P á lS í iS s  C ® .  O m iG‘ ¿ y

Presented at the SEAISI Manila Seminar Philippines 1976 
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i l '  a <?> '4 p,occss ol Continuous Costing Under Vacuum, by C. Gui- 
—o<d and J. C. Soret. M e m . Sci. Revue Do Metallurgy 
«.»ncb). 1973. Vol. 70, No. 9, pp 577-593. Process of com- 
■ 0 0 3  vacuum degassing and refining with continuous casting 

a continuous vacuum treatment-casting system. Present 
v* of process for production of uranium bars. but readiiy ap- 
ticaye to steels and nonferrous meta’s and alloys. General 
vantages of continuous casting and aims of vacuum treat- 
r<rc.'.s; drawbacks of discontinuous vacuum processes. De- 
t - j f  ;>on of the CCV (continuous casting under vacuum) pro- 
;»*.j where a continuous vacuum process is developed with 
t *  use of a dynamic vacuum lock system of successive 
„'¿reers with stepped pressures. Casting machine and gen- 
«?•*! CCV process layout. Continuous casting train—secon- 
saj cooling and cutting in air. Casting a composite strand 
ujcitvn with a graphite core). Description and operating 
,‘ w'icteristics of various sections of the system. Control 
rvif-anisms. Operating cycle for uranium, v/ith and without a 
t ^ r te  core. Results obtained. Economic considerations. 

• ._r.son. (Brutcher H3 9200— $19.50)

' if- ifr.';a<,* all
conf'.n‘-"Ji-3 ccsI’mg. (CocKet^t-Cugriw-PfO-sidonce, 1t) 73, 24, (172), 4-8) [in  Fr.J 
LEG'-!AND. T. A f'.a rr.-rtim ina ry  f. <p!anation of the reasons for considering
a new steciv.-orKF naceri'ti •.. v-v act ‘.or gives detailed dusci lotions of the A d A ultra- 
high c-n - er 1,.'r i'„ ,'r , dus: cc;r.fol and df-asssing plant, and the continuous ca»ting 
mactii 'c. Trie Inst-iirnad .’ '¿¡s been b'-eit by Schloernryo unoer licence froin Concast. 
Its r.vu'.imurn calculateri r opacity is 1S0CC tenn-as or bloor.js oer month. l l.e outpui 
of site! is intended for t1 e forging,'feutidry anc! special steels division T Cockerill 
and also te r its subsidiary. Usings a Tubes do la Weuse. 1 he new steel v/ .r- s draws ita 
jwatar supplies from the river Meuse agd has erected .a largenns^ilarc-n tor tiltorrng 
1 softening and decontaminating the water. 
i t

United States Stool -Corporation
•4

Witter cooled aould for continuous casting n otais, Govcrmcnt of Irsli&
Patent specification Ho, 92875,

According to tho present invention, ve provide a vator-cooled r/.culd ir. which, 
opposite side vails and end walls define an op on ended cavity c'ctcriling ir, 
vertical direction for continuously easting notai wherein each s ilo  vail, 
couprises on innor pi a. to supported by & backing structure spaced ouivrarcily 
th.cre frojn by f3.o5d.i-lo staybolts distributed over tin  cuter iVicj of each 
structura avd permitting thesra'i novc-i-ont of said plate in  rospocb of the 
oac/.ing s uructuro, the spacing bstween said im e r  plate and tvacizirg sfo.'iicturo 
providing a cooling passage botweon laterally spaced vortical edr-as of tho  
backing structura in  «lid ing enjegcnimô with tho inner plate, each end wall 
Dcing disposed te tu o o n  the inner plates of the side vails and determining tho 
spacing of tho opposite side wallo, and 1203ns being provided yieldingly forcing  
tho side vails toward each other.

’ ■CvckeriU in sta 's  s n

9 ’ 4 . J

>
/
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Finish Rollino, by W. O. Liestmann, S ta h l  u n d  B i s e n .  
man). 1975. Vol. 95. No. 1, pp 23-27. Merits of direct ca 
of molten steel in dimensions suitable for feeding into 
ishing mills as a high-yield continuous process; develi 
ments in recent years. Demands of wide-strip hot mills, pta 
mills heavy medium and small-section mills on layout of th 
continuous casting plant and the melt shop. Extent of cond.-  ̂
Honing of slabs and billets. Possibility of coordination be
tween melting unit and continuous casting plant; slab casters. 
Theoretical increase in output with increasing casting speed 
and sequential casting. Working cycle between furnace, 
conti-casting plant, and ingol-casting shop; limitations of tap
ping weight for billet casting plants with two. four and six 
strands depending on edge length and a given casting tune of 
ladle. Future developments of plant and process engineering. 
(Brutcher H39488-S 18.00)

Continuous Casting ?.ncl Rolling of '.total Wire Ttoci. Hero* - 
Dcrcndcs. Wire Worlcijnt., Mar.-Apr. 197G, 18, (2), iv2-S4 

• : [in English]. c •
Alternative method;,-for the continuous eo.stir.g oi wire rod nr*..con 
cd and details given of the Kru;>;>-Ha-cUtt ccniinuous-casiir.g l/eltf^ 
The advantages ore high output of •< 55 toi.nos/h, which matches Ihs 
throughput cMp.icity of conventional wire-rod mills-, without,loss of 
quality. The rate of fracture when drawing*unshaved material to si

• ^  . Shh! und Bison, (Gorman), 19 /5, Vol. 95, No; 25, pp 1233-1243. 
Develop neat of continuous casting installations for heavy 

, SC''lions other than round, oval, octagonal, and rectangular in 
shape. Outcome of p-oliminaiy trials: a smaller number of passes 
requited in ina rolling mill; higher yields; fewer strand cross- 
seclions for a comprehensive beam production program; ar.d 
good technological properlios of lua beams. Da'a on dimensions, 
areas and weights of conlinuous casting blanks and beams; 
rcduchr.ns/pass for roughing and finishing mills at a Canadian 
plan' Sectional shapes for s!a;ic and conlinuous cast semis. 
Curved meld casting plan; for shaped strands. Arrangement of 
backing ro;is ¿nd cooling wafer nozzles. Roll stand arrangement 
cownstrearn of tna reheating furnace. Capital investment and 
processing costs calculated on oasis of four different models. 
Comparative processing costs far static, and conlinuous casting; 
advantages of the latter. (Brutcher H39/07-S22.00)

dia.is reduced.-P.C.K. i . , —

V
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*  Continuously Cast Eaam Blanks, by V7. Puppa and H. Schenck,
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Continuous Casting of Iron Ups Quality, t.owcri Costs. 
T.C.DuMoitd. JroitjV-;e,G Sept. 197G, 216, (10), 41-42 [in 
English].

Continuous casting is used to produce Fc bar stock in dia.from 3/j to 
20 in. The process also can be used to produce a range of shapes 
within these same dimensional limits. By specifying shapes which 
closely approx, the final part contour,considerable machining time 
and expense can be saved. The as-cast structure is extremely fine
grained, even when large cross-sections an? involved, and the cast
ings are completely free of internal shrinkage and open grain struc
ture. The mechanical properties developed in continuously-cast 
grey Fc are generally superior to those normally obtained in static 
5and castings. Hardnesses compare with those of sand castings, 
ranging from ISO to 220 HD. Other irons show hardnesses up to 
360 HD,depending upon composition. Presently continuous casting 
of Fc is limited to grey and ductile types as well as the Ni-Rcsists.

'Continuous Casting of Steel. Long Products. High-Out^. 
Plant, by J. Barbe. C .D .S .  C irc . (French). 1972, Vol. 29. 
No. 4, pp 1025-1034. After a general review of present 
and future design features, plant capacity is discussed 
with special reference to production range, casting 
speed, number of strands and availability. (BiSI 11993 - 
$ 1 2 .5 0 )

c[ • \ if -*
Continuous Casting ot Steels: Characteristics of the Prc<*»
and Drsjgn of Wolds. Ulysses Sousa Patto/Cdmar Sir.*/-» . •
Fires and MauricioTi aies do Campos Filho. Mclal. ^
Apr. 1975,31, (203), 2-19-255 [in Portuguese]. ~ 7. ' ^

An analytic method for determining the optimum length of a infield:* 1*
the continuous casting of steel is proposed. It is based on the h. v- -.
thesis of the cumulative effect of tht thermal resistances of 
mould system on solidification times. The use of the method is 
exemplified by considering the c.tse ot a cooled mould to r  m ild  sT<'
Descriptions a'nd diagrams of the; three-main lyfics of continuous c-.: -
ing machines and a discussion of the basic features and function» '
their principal components precede the proposal of the method.
20 rcf.—S. M. .

' "  '  . . ' ^ 4 6 , 0 4 7 ;
»The Present State and Trend* in tho Continuous Casting of /  /  n  1 /
Steel. *A. P.Savchenko. Stal*, Jan. 1076, (1), 27-31 [in k  ^  [ * I * \
Russian]. *

Experiences in the continuous casting of sled  with particular ref. to 
its development and present practices a: e considered. Future develop
ments involve increasing the efticicncy of Msc process,and accelerat
ing the casting speed up to 1. S-2 m/min. Vertical-type Installations 
are o? limited value,and a high-output curvcd-mAiiJ installation for 
processing 350 tonne boats is described. To cn.if/fe Mgfi casting speeds 
to be attained, strict quality control over the nv:>Urn steel is essential.
When planning a continuous casting layout, the juxtaposition of the 
casting section and the rolling mills to ensure (he most rational 
transportation of the cast billets to the mills must be taken into 
account.-]. W.

3
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Continuous-Casting; Practice tor the- Production of 0C'G2 £ £  * \L|
Steel- V. G 0>ipo<*, A. M. Kondratyuk. U. A. Dyudkin. S. P.
Efimenko. ar.d A. A. KurdyuVo. StaP, Apr. 1975, (-1), 310-313 
(in Russian).

Improved pouting conditions, casting quality, ar.d mechanical proper
ties veto achieved in a cot’.imtous-caf ting pln.M producing 09C2 steel 
plate. These advantages resulted iron’ a progressively improved 
deoxidation pract.cc ar.J the provision t;f a protective coating of 
amorphous graphite,of fcnov.-n ash content over the surface of the mol
ten metal. The initial deoxidation involved the addition of Mn 12.9, 
silico-manganesc 10. 7. cntcium-r.ilicide 3.0. Al 0.3, and ferro- 
♦itanimr. 1.0 kg/ton. This was superceded by addition:; of Mn 5.2, 
silico-nianganese ?0, A1 0. 3 aud »Vrro-tita::iu.*n I. 5 kg/ion. Finally 
the A1 was increased in 0.7 bn/ton. This hast practice ensured an 
impact strength 4. 3. 0 kg. m/cm- at —45 C i:i 10-20 mn: thick plate 
In the hot-rolled condition,and < 5 . 0  kg. ni/eni" in the normalized 
condition, al - 70 VC .— J- W.

SI 07C8

The Outlook for the Development of the Continuous Co.stir.“ 
of Steel. D.P.Evtccv. Stef. May 1075, (5).<U-<21 [in 

/  Russian].
A marked expansion in the amount of steel made by continuous cast
ing basic O steelmakinK plants is envisaged, and means -.'.hereby this 
Jim can be achieved are considered. Increasing casting speeds and 
improved production and handling techniques between the continuous 
casting machines and the rolling mills arc amongst the (actors dis
cussed. Extending the process In the casting o! hollow billets, for 
subsequent processing into seamless pipes and tubes, and increasing 
the range of sires, shapes, and qualities that can be made v.-ill ensure 
that the process will occupy an increasingly prominent position in 
the steel industry.-».W.

6 * 1  • y o k v .  
lb

- .  i
Improver..eats in the C'n.tinu.ms Co -ting of Sir.-.-l. ft.AIbcrr.y,
J.-P . Dir at, and. A. l.eeiercq. Ceni. Dor. Si. iir .C ir. Inf. Tech..
19?h,?2,(ll),2;tl5 2121 [in ITVhbhJT 

The improvement ■ mad-;.- possible by a a?, lysing differr f-.Kicl:0!i5 'of 4

continuous casting installation? ara discussed. Teehniev'-s were 
developed for controlli!'.;; ihc r.;eK (err.p.nr.d ilie dcoxic!.n:o:i. 
moulds n n  be improved, giving them better rcii&tai.cr to deforma
tion and assuring solidifftalioii cf a mode uniform y'r.iu  l-k-ciro- 
inr.giielic stirring i? an efficient means of improving solidification 
condii ions-oad the axial properties of billets. 13 ref.— M.S.

Continuous Casting of Steel. Simeon A. Efluxion. S'tcl 
/  Kuril. Moti. (Calcutta),-Mar. 197G. 11,- (3), 125-125 [in English].

The continuous casting process is compared with the traditional 
method and the advantages of the former are pointed out. These arc 
more consistent quality, greater production yield, and reduced cost.

-W.J.

©
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Croce, il
Continuous or in?ot casting o f oteel. (Den.ie li and Co: Mini-stoel p lants.
Svemoriua held in duttrio. 14-16 Oct., 1971, Preprints, pp.8) (in  Ital)
The basic principles end operation of the two alternative methods are described 
and a coai pari son of their characteristics is  presented. The quality of continuously 
cast b illets is  better than that o f ingots but their casting requires greater care. 
Whereas the yield cf ingot casting is  83 to 92* the corresponding figure fo r  
continuous casting is  95 -  99p . The substitution in the ro llin g  mill o f  small 
ingots by continuously cast b ille ts  has been found to result in. pn increase c f  e i l l  
productivity by 14 -  26% and in a simultaneous substantial improvement o f the 
rolling yield, «here labour cost for the tvro processes i s  approximately/ -the si-ne 
the cost o f  materials and energy to transform 1 ton of liquid steel in£o ingots is  
approximately XD.90 as against 55 for transformation into continuously cast 
b ille ts , (doth examples for a 35/40 ton furnace operation based on present Italian 
Prices). Particular aspects o f  continuous casting are discussed such ¿3 , sequence 
casting, reduction o f  section during casting end continuously cost b ille ts  with the 
mechanical characteristics of rimming steel.

S3 well G3 breakouts, mould construction, strand cooling, powder casting and scarfing 
questions, further discussions touch upon the,advantages of continuous cast ng with 
regard to steel quality, yield, material flow, jiosaibiliti , s o f rationalization and 
the integration of- continuous casting machines in steel works. Other developments 
deal with the questions o f automation, future- designs o f continuous casting machines 
and the casting of-hollow strands for the fabrication of seamless tubes.

c\ . \ C|

1971, 6, Oct., 448-457).

o t [ 7  ;
6 ( i 7 , ji,

Tarmann, B. and Assipgor, G.
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Peterson, U.
Pn«MruOU3 casting o f steel -  actual  m3 futuro r.soocts. _(l,_f>.T._pf Jrvnan,
Proc. Int. Conf. on the Scie neri grid techrolocy o f Tron and Stool .  Tòkyo, 7 - l i  
Sept! 1272, Part 1 , 244-247).
/.n outlir.3 Ì3 frivoli o f tlis dovolopcor.t c f  tho continuous costing o f steel, based 
on long st-uiding development work, and expo rio nco vith casting almost 5 n tors 
of steel produced in the continuous casting nachli-os of Kasriesnarci. Tho difforont 
types o f continuous casting rea chino 3 in operation today aro dinciujssd as r o i l  as 
breakouts, mould construction, strand cooling, powder costing and scarfing 
questions. Further discissions touch upon tho advantages c f  continuous listin g  
vith regard to steal quality, yield, material flow, p oss ib ilities  o f raticr/alieatio 
ar.d the harmonic integration c f  continuous casting nachinos in  steel works. Final 
views on futuro development deal vith quostiohs o f  automation, future design o f 
continuous casting Kuchinas and tho casting of hollow 3 crar-ds fo r  the fabri.cation 
of scaiuloss tubes.

Eaunann, H»G.
Contribution to  the continuous casting- and p rocessin g  o f .^ t o g i .—
1972, .lo, June, 513-527). (lu  Gcr.)
processes for  the continuous casting of stool, continuous casting 
rolling ar.d high-reduction«rolling cro £c3 er£ced. ' ilich-roduotion tr ia l rcliang 
operations vrith swinging-rolls are discussed, t r ia l  oporatj-ons wsro made vith 
tho obi act o f examining tho bol-aviov.s c f corners avrl'surfaces, natari&L £Lcv 
and internal soundr.ass o f steal during high-reduction ro llin g . Tho results of 
such tria l rolling operations are reported. ,

«r

6 ^  I '7 4 £ > . •
,  ,, . .  i - f  •

Taylor, C.R. '
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Boring, K*
Development o f t-ha Continuous Gaoting of Stool in tho (tearan, PaBOeratie  
Republic. (lieua Hutto. Key-Juno 1375, 20, (5 /6 ), 554-353) (in  Gsr.)
Continuous casting in tho G.D.R. f r on 1951 to the currant largo scnlo 
production o f  stools fo r  various purp033s i3 recorded with nobos on tho 
various d if f ic u lt ie s  encountered and overcor.o. Projected extensions o f  tho 
process are considered.

f c S K  " / ¿ 1 6 . £ > ! ( / ;  

C 6 q . /£ <

Savchenko, A.P.

The present state and trends in tho continuous ensting of Steel.Ostal. Jan. 1976, 
(1), 27-31, (in Hus.); Steel in the USSR, Jan. 1976)
Experiences in the continuous casting of steel with particular ref. to its development 
er.d present practices are considered. Future developments involve increasing the 
efficiency of the process, snd accdcslxing the casting speed up to 1.5-2 m/min. 
Vertical-type installations are of limited value, and a high-output curved-mculd 
installation for processing 350 tonne heats is described. To enable high casting 
speeds to be attained, strict quality control over the molten steel i3 essential.
#'nen planning a continuous casting layout, the juKtapoaition of the casting section 
end the rolling mills to ensure the most rational transportation of the cast billets 
to the mills must be ta^en into account. f ^

6 3 A n k ' b .  b -\

6 < £ r e  Mt

Buxton, S.A.E.. -
Continuous Canting o f  Stool. (Stcol Furn, Hr»n. (Calcutta) ; Kar. 1976, 31, 
(3 ), 1KS-12S) ~

Tha continuous casting proe3S3 is  compared with tho traditional method and 
tho advantages of tho ferasr arc pointed out, Theso arc more corisistont 
quality, greater production yield , and reduced cost.

0 ? ;
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A comparative slot > o •> • (i in continuously cast special
lions, purity and ingots shows that the
steels and special stc • ■» , lilv and arc even be Her son’1;
former are equn to the C!t 45. and a lev, pertain
cases. Most o. tliv c v  • * b.jr iz ;n,. 5t<-cls and bearing slcc.» aic 
to steels Cf 53 ar-c. 34 C , structure and mechanical pro-
also mentioned. A compart c ‘ -̂.V.st.alts forged tro.n continuously
pertics of specimens taken from . no dltfcreilc£S save for
“ ast CV. 45 steel 4 j in the continuously cast
reduction m art- - v '  nt-v* m rts for-ed from continuously cast 
material. A list ot a » 'cw «i c p r t  ^  co!llhMIou3 casting
sleets shows the type of -t •• ■ Chrmg-Burbacii plant in
installation for special s fC ”  I R This ,.mt produces springn"y 1001 slccls ,n

£.6*1 \ L\ —* '*1

6 ;

\Lj— ¿^1“^ -

* l . i* r,f “ \----— - •!'- '«.IHW iiWIJ' .1 uyillinuou1)
Iiigol. I.S. Zhordaniya.V. r.nulpakov.and G A 
Uzigvasl.viii. Jlli-tallur,;, May 1076, (5), 30-31 (in Russian). 

The elect of imlial structure and defects in continuous im-ots from 
St 10, St 20, St 33, St -16,and r> steels of 220 * 230 nun in cross- 
section on the quality and properties of pipe semis, v.as-investigated. 
Taking into accoutrt the occurrence of fine cracks in the intoi'nwtiatc 
zone and the central porosity in continuous ingot,a rolling .scheme 
was determined enabling pipe semis of 110 -12 0  mm in dia of a 
reasonable quality to be obtaineM.-L. C. •

■ ' f c 6 < U | l | - i i r _

Allyn, J.b. MacBougzjll, A. " ' '
?n.a II?,?elett conti nuous cu.sti.nn- process -  Operating p ra ctice , conti nuous v x os.?ire nourin,; 
ftnd_Ha.2atott e v itina; Rt O n-on  Steal K il ls  (iron  Steel r«g . . 1971, 43, Dec.,92-55)

Some of the ini tipi operating problems and successful iaiprovaments made to the casting 
facility arc described nnd the advantages of the pressure pour furnace sro ¿escribed, The 
performance is stated to be czc&llcnt. Has. casting speed was 6 fpa for 5/ x 10in bill etc 
cr.d 9 fpm for 4 x 8. in. billets. The production rate wa3 G6 - 83 cons pel’ 8 h shift and 
the product quality stated to be good with little internal centre line porosity end few t
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production of S ocia l Steels in lire Continuous Casting 
Process. J.Thomas Wasmuth. Tecl.notor.- of Special Steeds, 
1975,1,3-10;discussion,! p (Met.A .,7CiO-bl8i}‘fii» ' 
Spanish).

A partial survey of the production of special steels by continuous 
casting cites producing firms throughout the world, tvpcs of steel 
produced by c:i~h,production problems,successes with products deeme 
v.ntikel/ candid- tes for the continuous casting process, failures with 
others,and advantages provided by the use of techniques such as sub
merged casting, vacuum degassing,electromagnetic stirring and 
refining by the AOD and VOD processes. Categories covered by tables 
ar.d text arc: C and alloy steeds contg.<0.25% C,C and alloy steels 
contj5,X).25^ C, frcc-cuttiiiii steels; leaded steels, fine-grain steels,
It, Cr steels,steel.*; ccr.tg.additions of Ca,St steels and stainless.-S m

S * l* 7 4 6

C C < l > U i  - W - t / s

Continuous Casting of ¡(¡"h-Epcctl Steels. Jergy Sutko-.vsU, 
Ilenr/k S/.vcj, hmi Jan Labus. V/i:id. !lui:i-, June 1975,31, 
(CO, 201-20-', [in Pol is'»).

Results of investigations concerning causes of defects in continuous 
high-speed steel ingots ore discussed. Lower Lum-ng ternp.and 
somewhat higher c.isting rate reduced the ircoucncy of surface 
porosity which was tli- principal defect. Optimum amount of oil for 
mould lubrication was also determined. 8 rcf.-A A

£<5 | '-jjU^ h 6 i ty
C> £  i'*. | ;

i

• Experience Wijh the Coittinuou»» Casting of Stv.-dcr.;; Stoel. 
Slabs. I.—Continuous Casing performance at ,'».*>! /. -n V.-rfrkj  ̂
II.—Dii'aits Oft ! ’rOlr 'VAC-CC rractic ’ s. i;I.~ V.osul-1 
Obtained With Austenitic, *>: rttic «nd M.*:! UTi>;ivc Si u.-lrrs 
Steels. Y.Ka-*:»r!0  v i o l .  Trisii-lc>-JS3?:ine {d.kron ? ’.r*cl 
Insf̂ Jpm), fi)73c9 9 , iTA**̂ fb.TSb7S332j 

The plant facility a! Shu;*?» Works for rr.-.mleciut ir,g v:?!c-clp.‘) con
tinuous casting, austenitic, ferritic and n-rutcrsUic s'ulj-.U-cs ctc*d is 
described, Tluj adapting of the rwitiiuious casting inacbin». for pro
duction of stainless and the efficiency of Ihc proces.; are (’.Nressed. 
This cop.Unuoir.'. casliiq, and sieelmaking method, called VOF—VAC— 
CC,is compared in detail with the convention;*.! ingot piocuclion and 
is proven advantageous in cyaality and efficier.cy.- D.il.

W o t R ' 8  -  AP-
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it ( >  11uas'arici sre Wiii¥ilasavawate Steel
POH KIM SENG 
MASAAKI TA1IARA

(

(

The economics oi continuous casting at Malayawata 
Steel has always been a major factor. It was therefore 
necessary to develop continuous casting within the frame
work of the existing roll design and mill practice. Thus 
size and weight of cast billet had to be comparable 
with the established practice on small ingot pouring. It 
was found that 100 x 100 mm billets were ideal sizes
from Which all the required small diameter bar sizes 
could be produced on the existing mill rolls, and pass 
designs. Because it is possible for the mill to roll a 
given bar size from billets or ingots, this in turn means 
that the B.O.F. shop can pour either billets or ingots 
and produce usable tonnage.

The basic economic advantage of continuous casting 
to any steelmaking operation is an increase in yield of 
finished product from a given billet weight. In most 
instances this yield appears to be 90 to 92 percent of 
billet weight which represents a sizeable gain in yield 
over fuily killed small ingot practice.

In the case of a plant such as Malayawata which 
produces small ingots for direct rolling, cast billets offer 
certain other distinct economic prospects.
(i) An improvement in product quality.
(ii) An increase of productivity in rolling mills.

SEA1SI Quarterly April ’76 

*\*~

v
Start-Up ot a Continuous Casting Machine. Emilio Mcnjcl, J  ^ lo p  ^ 7  *
Eduardo /.udi is  Guidn and Robs rto Villanueva. IVfsrvtJuy . -  -' /  ¿ q  . [ , ___A
Future Technology of Steel Eabriration in Latin America. •' o
Y№7?W. 203~2lV-r̂  [in '
Spanish]. 9 *

A Ihrcc-sti and continuous casting machine installed at the Aceros m S
Rrasado plant in the city of Rraclado, Argentine, for the production r*i
70 x 7Wo K0 x 140 mm billets of killed C steel is described. The
major problems during start-up and the first year ot operation and
subsequent opera.ing practice are discussed-S.M . / *. 4

¿ ¿ I 7 h . ( , -  oH f 

£ 6 7 , 1 l i -  k  1 -2 -  _

Laboratory Work with Continuously Cast Dillcts. Lajos 
Toih and Karoly Pinter. Neuc Uiillc, Fob. 1074 10 (2) E3- 
85 jin German). ’ ’

Work is described using a small rolling mill to deierniine the most 
5j.1 mIj'.c reduction programme to secure acceptable levels of 
mechanical properties in roiled bars made from 0 . 22, 0. 23 and 
C.C8’4 C steels continuously cast in billets. Graphs shoving the 
«fleets of degree of reduction on longitudinal and transverse 
mechanical properties are given. 7 re l.—J.D.H.
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r°, , < " TMroco. (Iron Stee l ,  1972, 45, Aug., 420-421).
_-i011+„ f nr b ille ts . blooîss and slabs have irccon- 

A M il* »  of ?on“ '“ S ° 1“ t S l ï i , i n E^ropo b7  Contrast AG cud eacodated cccnaa- 
2 î . k1 ü f i S S . * S i ^ î . m » .  4 .  dopico, construction, capacity «*X t o e  
xi * oma of th333 plants.

Kulhcuser, R .S ., Laaar, C.C I. -H i ( z , a t - r / :  i & t  • U r -4  j,

Continuously cast hitch quality c o a r s e -.^ p in snd fin e-grain  b i lle t 3 „ ^Iron Steel,  Eng.,

Dec. 1973, 50, (12), 4S-53)
Carbon 3teels >fith 0.0^-0.7o;» C are continuously cast into high-quality coarse-end fine-grid, 
b illets on a four-strand casting machine with straight 7i in . moulds, r_n in -line rolling 

CaI1 reduce the a£>-cast bloom to 5,5 or 4—in. b illets . A ¿0? shop viith tnres 2D0-ton 
vessels and a pH degassing system supply molten steel to the caster. Detailed product 
quality tests have shown that the ductility, tensile strength, chemical uniformity,yield 
strength and micro cl eaii-linc3S of the strand-cast b illets compare favourable v;ith v&lucs 
for ingot cast steels. .

> • O ' ) Y  !

\  ' -• *' 'V

;■  ^
Use of the notary Kuzzlc for the Continuous Casting of , 
nillcta. P. Mutsanrto. Cent. Doc. S idor.Cir. fftf. Tech,,
197C.33,(G). 13§5-1301;discussion, ! 391 - I39G fTn French].  ̂y

The limitations of conventional system's for pouring steel from
ladles feeding continuous casting machines are reviewed. The ad- • ,,
vantages^jf employing rotary nozzles arc presented, and conditions 
for their use in sonic Japanese steelworks examined. The speed of
casting is controlled by constriction of the jet or by complete open- 4

•„ ■

. . ¿ f r u i t s ,  0/(7
■ '  - ' .  U C f .'i  1 , - ^ 1 ? -

- : '  . .
Ynnaga, M. et al

■ ■ * -SfegiLgaa», /aig. 1S7G

F acility  operations liava ohwn steady inprovcrsntg in processing fcochniov^ 
which are now producing hirh-C and k i lcvr-C stee l b il lo t s  tilth l^ r ^ T c v x fa G S  
quality. E lliots so produced cro wasting production ruqidrcr.ionts* fez* a ifidcr 
range o f pipy grades. Increased pipo production erd s a l i f i c a t i o n  o f  tha 
sesjnlesa pipe production processes arc ¿p a c ific  contributions o f this rvu 
b il le t  continuous easting process. Process operating paiuuetors, eueh as

t ir ;3  relationships, and comparison, such as tho nunbar c f  c o c .-f^ o n a l 
b ille t  defects vs. tho lumber o f cast b i l lo t  defects, arc documented in  v-ho 
snUiy Vxth appropriate tables, charts, graphs and pho[r?graolm.

(L 9
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Continuous casting plant for ulde slabs. Iron and Steal, 41, l!o»2,
February 1960, p .44
„ T-viol S continuous casting machines of Concast do sign have been installed  

in.ttin^sn works o f Rhoinatahl Kuttorwcrko AG, tout Gcrrouty. Capat&o 
%  ¿ - t i n "  soma of tho largost slab3 in the world, the plant is  voidcing 
-nnihlv to civs a product that is suitable for further processing vxcli a 

^trinira of surface dressing. A monthly output of 3 5 ,GOO tonnes^yxll ba 
■ hHleved this year tut i f  sufficient stool vero aViiiiaolo t x ix  ngur3 could 

to" pushed up to 50,000 tonne3 by using sc-quonco casting techniques.

* * !  - 7 4 ' o - 'Q k l  ; 
k k r|.<)4 - - ¿ { I I l-

Sakawoto, E.

Oontimouc casting at Nippon Kokan, ( AlKii Open Hearth Proceedings.» 1971, 
58-67).

An in stallation  casting ¿Labs 200 x 1620 3& ran at 20,000 fons/uonth with 
repid changing equipment for tho tundish i s  described,

’ V  ¿ - /6 .  o / , 7  !

-  . I ¿( —  ¿i I 2_

Pongia, V.J. and Swarr, II.D* ' •
' - -, 1 ,

A_snoc5.al5.ty plate producer 's  experience with continuous rlnb em tin^. (Iron 
St eoi Eng. .  1372, 4P, Oct. 55-50) ~ — .

Details are given .of the construction, preparation and start-up of th e. conblmoac. 
slab easting installation  at Lukens Steel Co, Tho casting rechino readied caneflly 
ahead of schedule and during tho f ir s t  year of production ’o i l  the grades of stool* 
planned for continuous casting were cast succcsfully. I t  I 3 concluded fron tho 
experience gained that strand casting his nado a significant contribution to  tho 
speciality plate business and w ill play a moro important role in tho future, '

t

6 P O . "/ l / 6, 0 . 4 7 :  

& & c\. I ¿ /~  i \ f u

r ‘

Ale te cans lory behind the vrorldr. record- (iron Steel Eng., 1973, ¿1, Kay (5), 33~39).
r 'ie author describes the technical e ffort behind the record breaking Casting achievement 
of tee plant installed, at UG S te e l 's  £afy .¡orica. The single strand d a b  caster 
c-ntir.uv.ioty cast 22,391 net tens o f  ste e l in one continuous strin g  ana nearly doubles 
t ;- - previous world record.

. ©
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Construction and Operation of a Continuous Casting Plant f '  
Stabs. Rudolf Kunz. Thesis. Tech. Univ. Aachen. 1976.85 ;( 
[in German). :

The planning, construction, and commissioning a continuous slab 
casting plant is described. The casting machk loutd design, slab 
transport, hydraulic plant, quality control, electrical equipment,and 
costing are discussed in detail. 33 ref.-H . S.

YOSHIO SETTAI

< ^ 7  '
\ ti -

The Fukuyama and Keihin Works o f NKK have a capacity o f  
producing ¡9,QOO/iOO tons o f crude steel a year, and S5% are flat products 
made from slabs. 30% o f slabs arc made by four continuous casting 
machines, or.e of which operates at Kcihin Works to make slabs for steel 
plates, and three at Fukuyama Works to make slabs for steel plates and 
sheets.

Rigid control is maintained at the continuous casting operation/hat 
continuously cast materials now lose nothing by comparison will! ingot- 
cast materials, and the continuous casting method not <mly saves on the 
manufacturing cost but also improves the quality o f  products.

NKK slabmaking processes have already proved to be o f  value in ,   ̂ '
steel making operations such, as the manufacturing o f slabs from bottom- 
poured capped steel for the production o f steel sheets, the efficient; operation  ̂
o f  slabbing mills, the non-stop casting arid the production o f  defect-free -  
slabs, and the manufacture o f  cast slabs for-the production o f  high grade -
steel products. , ' '  ' ■*

Printed jtl the Sl'AlSl Seminar Philippines 1976 p2 p
■r 1 . /

'Continuous Casting of Round Sections with Curved Moulds 
in Argentina, Jobs! Thomas WasuniM. Stahl, u. Risen.

,. 73 Mar. 1974, 9-1, {7), £90-299 fin German]. "
The coat r.uous'casling of round sections of low-ailny steel wich a 
ramng radius of I n u l a  works in Argentina is described. Casting 
extensions up to K0 mm d¡a. a rc employed with the use of a 14 mm 
coiaic dia.and a withdrawal rale of 2 in (or 240 kg) per rnin. 10 ref.
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Continuous casting plant, U.X. Pst. 926093 (Ket. Pat. J .o (2 0 ), 1963, pp.7:Ket.2)

Relates to a continuous casting plant in  will ah the noulds avc arranged 
in  more than one row and the b i l le t  axes o f  each row o f  b il le t s  l i e  in  a plance 
extending p aralle l to the b i l le t s , e l l  appliances fo r  carrying out tho casting 
operation, up to and including the dividing o f  tile hLUcters into lengths, 
being arranged in  severul superposed stages end disposed on one side o f  or 
in  that one o f  the planes lyung closest to the l a d s ,  whereas the lavtcr i s  
located on the other s id e  o f  s&ch place. In the plant now proposed, i l l  t ln A  
rows o f  b il le t s  are arranged close to one another and are conrronly r.urrouad«^ 
by partition  walls flora the point at which the t o i le t s  emerge fro» the 
rcould ou tlets  to tho points a t which they ere cut to length, the rouids 
and b il lo t s  being located within the w alls, wtole other appliances are lea st 
partly located  outside the W ills and extend through the la t te r  to act  on 
the b il le t s . ’ ..........  .....  .............

h  y t \  i . 2 7

Baui-ann, H.G, and Faber, H.D.
Continuous casting plants fo r  ateol-onsrating techrl ov^s and u t i l isa tion  tinur; 
(Wire World Intcraat. .  1971, IS, Sop/Oefc, 123-157)
The influar.ee of operating technique on plant u tilizatio n  tines and tho possibi
l i t i e s  of increasing efficiency by the use o f suitably designed plant end cquipiiont 
Ei'e- discussed. Folly contirracus casting calls  for changing the turlinh as quickly 
as possible after several boats have been cast. H ants should ha equipped with 
appropriate devices for;, receiving the casting, ladles tx/x tu rlish es.  Thoso devices 
are described. - ‘  ' - ■/ ,  !

>{ I
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S t e e l  p r o d u c t i o n  a n d  c o n t i n u o u s  c a c t i n a .  R o t a t f i e  c o n s i d e r a t i o n s  o n  t h e  p o s s i b i l i t i e s  c ‘  '» >
o f  t h e i r  s y n c h r o n i s a t i o n .  ( i ' c v . M s t . .  1 0 7 3 .  7 C ,  F e b . .  1 2 7 - 7 - 1 2 )  [ i n  E r . t j . / r r . )

PETERSEN, U.. vo'ii C N O E.H.. HORST. R. A  description isgi'/on of the present 
powntiefities of the LD  process and the continuous casting of steel and of the prob
lems of synchronising them.-

' 6 2 I ' 7 V ° .  o£\ /

Tfcc Present Position and Future Prospects of Stcelmaking 
by Continuous Casting. S.Basevi. Met. Itat.. Jan 1975 67
(1), 18-20 [in Italian], -------------

The advantages of continuous-casting procedures in rationalizing 
steel-works plant layout and increasing capacity are described and 
the differences between the four principal casting systems Compared.
Examples are given of detail improvements in casting-machine design 
being introduced, and of improvements likely to be made.-

lncorporation of Continuous Casting into HOI’  SloelinaJtiiig 
Plants. Fritz V'*> 1 imi. Stahl u. risen, 27 Feb. 1975,95, (a), 
JC9-175 [in German].

T-;. introduction t>T co'.tiii iuys casting strands intoTtdP'slet^-inakiii" 
is discussed v/ith'particular, emphasis lo the material flo.v rate 

- j iiic general plant amt auxiliary transportation lay oat. Suggestions 
r̂e made i:i respect j>l plant (¡¿sign to provide Itie most satisfactory
eratioo.-J*. V. „ . 1 ■ A  -
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Fontart, Ho . '  ' '  -■«*. * *• • • . *
Continuous c--.st.tnf; -  design and operating Innovations { i r o n  Sto;I Eft-?.. 1972,42  ̂Jen,64—69;
A b rie f review i s  given o f t'ns design and operating features o f continuous castin g  
a? chines in  current'use and their advantages and disadvantages arc discussed. The 
features described are lad le  cars; turret type equipment; end errengeuent for the  
quid'- removal o f n unit comprising the f i r s t  zone, mould tabic and mould; and the 
use o f cavity-type dummy bar heed. A closed-loop spray control system i s  also  
described. These various features result in  saving end y ie ld  improvements,

Bauer, X.H. e t , el
Oner?, t in " j;haract2r.Uy.cs of a hi ̂ p ro d u c tiv ity  corsfciitixous casting plant. 

, ”1573, "7 0 ,  ̂ Feb', 115-125)T....ft*
Tuv papsr describes the 3lab continuous casting Installa'Gxcns at Dllllrcpxi iw 
1961 and 1961- and dor.cribos the results obtained since IS83 vb'm the plant 
bfeceae part of a x;ey s i t i n g  shop and was operated c3 a high parfornsaned plant 
in conjunction vith the staeiicaking fa c i l i t ie s .

6 X \ -  2  7 0
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Tra d^pcrtare-o 

O olivcrj equip- .

Ваиэг, Х.Я. c to l _ & 3 - \ • УЧб . Г /
present о-Г continuous сазting.._ (^ Ь Ц 5 ^ г а .  1973» 9 3 * 15» Mar*> ?'3o“
242)'. ~ U n  Gar. У
Types o f continuous casting plant, design factors, operations.! requ irpn bn  and 
iretallurgical concepts are reviewed. Particular attont^ercK is  paid ьо «..» cast
ing o f wide slabs. Dstaile are given o f plants and products in  t -.э federal 
Republic o f Germany. F inally, some dovelopriont tensoncics arc aiscussed lncliUiiiv,
asprets o f automation.

6  \ ■ i.-. > '■* f

Bertram, R. et a l t
The production cycle o f tho_ s te s i,Chap nrd tVo r:r; contiguous vlo b  costing. irctqi!--' 
atioa at t ho Pnhmrfc slpolworb'; o f  t- j 'uraist Thy.;r.гш-luvbt e AG._Ub.yv/ lo t . ;
lS73,’ 7cC 'rob., 1-Ì3-1G3). . (in  E ngl./Fr.) ,• * x 
Tfco paper deals with tbs 'production cycle in the converters aril continuous slab 
casting plant at Ruhrcrt. Special attention is given to  rothcls o f increasing 
output o f  the continuous casting plant.

U l ^ i S ,  ¿ 7* /

United States Stool Corporation

1st hod and apparatus for the continuous casting of c o ta l. Oovcrasr^nt o f  
inaia. Patent specification K o ..9 ii31 .

p" ^ ca/<; 1.№rcnUon Provider, a rastfxc* o f  starting continuous 
a S  ^ .th s i -e a d in g  a starter bar ^ . m U y  tofcwwen niuich

gi.ado r ,11s into two irvion portion of an cruet tub: tier riyld. rtartar
^ r  baanyco^csod o f  aliened lenjtba io im d by ca :.^ ctor t d o c S ^ h o i t
b-t.*5.,n, tcfJ2an3 l i f iuid aatal into C?id mold, lo .;sr in " the b^r vdth t ’ -

v  01- a * *  r ,c !d y t ;
mcooaiiiTOl.y ,,5 Kb /  Ccsccb» 1» a m -risU rriisoa r.-.v sl b ite ,- t o  n o li, ' t o t o V r
b r i f  * ?  Im itb  fo r * » * * 1  fora t o  p-Kh o f № . 1* 9 ^ 4  / „ i t
ing ..horcaoovo UUj tho or.d cf tbs defending cur ting, °  -



a y
Tarouor À.
Contlr.vons (Hating Plp.r t  r.t T-ack^nby. T^-tr^ìdo. (icon  rrrl £>.'0 1  Itykorr/ i t . , Doc;. 
1975, (S ), 51i>-525)
Tho doo’ ca» construction, e.rd opsi'ution c f  a slab casting racliiro , crU art cijjht 
strand bloom casting nachìi-n ax*o doscribod. Both rc*chiyx?.3 erploy a curbed no- 
uld with e. riordinai casting radius cu 1 0 .0  and pro supp1. i td \.±th stsoL fraa B. 
O.S. Furnace. Tho ratal output o f  boti*, units is  33,000 tor/./iroak o f  \fdch 17, 
800 tons w ill be produced from th-s bloom castor. £ c h o r t le  illu stration s o f 
both casters aiti pi*nsantcd. Details aro givon o f  tho bloom. uachiro atai't-uo, 
ani the training programs in itia ted . C3.eso torrjor?.turD control ani accurate 
mould location are considered to  make tho isain contribution to  the excoXIeìzó 
quality achieved. .

£  £• \ . V  A  C> • 5 -7

SomO Aspects of Small-Scale Continuous Casting Plants. 
Eiro Takehara and Osamu Nishimvra. [UN-lDOj Third 
Interred-Symposium Iron Steel Ind. Brazil, Preprint, 
Oct/l973~Xlb>/WG. luSTlaT. 25p? [in Englishf.

Continuous casting provides snail section billets of uniform quality, 
and is accepted as the successor to the conventional bottom-poured 
ingot process. To obtain the max. advantage from the process, well 
trained operators,and an improved system of sequence rasiirg are 
necessary. The introduction oi lulty-automatic control systems,and 
an in-line reduction mill can improve the technical and economic 
aspects, and help to make the process even more advaidageous.-J.Vr.

(

' 1

* a  -
■> Increasing the Productivity of a Basic-Oxygen Stcelmaking 

Shop ai <. Continuous Casting Machines at fra Novo-Lipetek 
Iron a-d Steel Works. S. V. Ko’pakov and I. Tede:.
Stal’ , j :  .1. 137i,, (1), 20-25 [in Itussiar.]. -?jc)

Measures taken to improve the productivity of a plant composed of 
three 100-110 lonne capacity basic O-furnaces, and six Iwin-slrand 
vertical continuous casting machines are outlined. They include, 
Increasin'; Ihc rate of blast injection, increasing (he charge weight 
from 10i to 150 tnnne, improving the life of the furnace linings, 
increasing the number of heals melted per day, and the introduction of 
improved malting techniques, improvements m the easting-technique 
are: the mechanization of ladle re-lining, and the introduction of slide- 
gate nozzle pouring, developments in continuous casting practice, and 
the use of computers in controlling production.—J. W.

. /

' 6 ^ - 7 4 6 .  S ’ -/

The Continuous Casting Instai latini-, of T.M.M.[Thy-Mar- 
ciuelle Cl Monecaiil ,.i Monceaii. H..iai:i l L. Philippe,and 
A.Jtssn. C.n.? 1. fd.’ latl.Hep., June 1073,(fn ),23-32 [in
Invilisti].

A four-strand continuous-ranting Machine for billets is described. 
The me.-hina can produce snur.ic sections from cO lo 130 mm at a 
lots I plmmul output of 703 buna?/day. The machine is fed from five 
OHM convertors each oi -13 tc-nnes capaci!/  operating -vitti a molai of 
hi^h pbo.u hni-u:; conimi. A brief outline of the stuoli'..iking practice 
is ah.u givc-n.—M.C.

Q £>
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C o n t i E i i f i O M S  ^ s s t m g  L U i la c ir i iC i r s ®
In 1966 the first Milsubishi-OIsson Type Continuous Casting Machine 

was established at the llachinohe Works o f Tohoku Ironsand Steel and 
Manufacturing Cornpcny in Northern Japan. This paper reviews the salient 
features o f our long experience with this machine in the continuous casting 
o f high carbon, medium carbon and low alloy steels. Description, operational 
procedure, mechanical design and theoretical considerations hare been 
intentionally left out because they arc readily available in the literature 

Hasically the difference in the continuous casting o f  billet and the 
conventional production o f billets is in the rate o f reduction of area.
There is a large reduction o f area o f the latter during the rolling process 
resulting in a more homogeneous structure. It is therefore necessary to 
have a homogeneous structure as much as possible in the as cast C.C. 
billet in order to attain sufficiently acceptable metallurgical properties 
after subsequent rolling. For this purpose rigid temperature control is 
necessary during the whole casting period. For instance in the case of 
O.SO mm thick metal sheet or the 0.12 mm 4 Pia,!0 wire corcI usc<1 cs 
cords for automobile tires which hare to be cold drawn after heat treatment, 
sire and content of non-metaUic inclusions must be strictly minimized 
For such kind o f  steel, the choice of deoxidation process, control o f  
oxygen dissolved in steel, kind of refractory materials used, prevention 
o f  reoxidation during teeming must all be very seriously considered to 
avoid unnecessary trouble during casting and consequently avoid unfavorable 
defects in the final product. ^  ^  ^  r_ •-/ g -

s
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Contiguous Carter Tundishcs. J.C. Bradley. Iron Steel-
r . „ .  wafcsr, June 1E76.3, (G), 18-2-1.[in British]. ~------------

I,as pl'',cetl lnirc»s?s« ¿sbkuwI* oil the capability 
i ± ' ! )'llty of ctccl P“ nnS refractories which ere subjected l - 
• ’ ‘s.'i. ri' t temps.for lone; exposure times. Since tt.e heart oi the

,ho t«ri<t^h. refractory selection and installation 
J C o r r o s i o n  resistance improve*; with Increasin'* 

. v 7 ; ;  C0*?lCRt» n i in im i / . i r #  the possibility of nonmetallic **” 
r •>*. ,nnSm t!;0 stccl- ^ ¡s t a n c e  to the erosive influence of steel

.‘•i'S o irCS.wCfr2Ct0liCi; v,ilh M elevated temp, l.acfc
strength allows separation of coarse grains from the matrix* 

at the hot face and contributes to accelerated v.v.ar r.nd lu rcr n higher 
1>ro!»:ibiliXv of inclusions in the steel.- H.C. p . . -

K A M O N  N A V A R O

The Op©!?aSS©ini ©u Cor^eoTî fiiiLiìs 
C a s t o ©  ¡ M a d f e ©  a i  i P i h i t e i t o o s, ài lì

ÌM’ fi ^ HT! iT*’i E vitffifiita  P rr?» <"*»il ' ¿ s V  li ti L< li (j li V'.-j ii w ti li J LÌ U l* \ ;  r* 0

I’BM’s Continuous Casting Machine (CCM) comple- 
•-urr.t:;,g ¡is lileciric Arc Furnace (FAF) started operations 
T 'fvcmbcr, 1974. Although no major changes have 
’ h.-cn done on the Machine’s stiucturcs, mechanisms 
‘ "•i electrical controls, several ii.stnimci’.ts, devices and 
- t.:.!!'.e parts were installed for the improvement of 
•/’ •;t'n:is in the later pari of 1975.



Methodical Calculation ol Continuous Casting ¿‘ iants. Hans 
C. Paumann ct at. y p M u. Kisen, 27 Feb, Hu j, 05, (5), 183- 
183 (in German],

ri;iital calculation programmes for evaluating temp, profiles, contrac- 
i;->atbc:wlin" moments, nonsteady mulli-dimcnsional heat transfer 
processes, thermal stress considerations, and the general layout cf
• !int sections are detailed with rei. to continuous casting strands. •
The importance of a systematic analytical approach to the complex 
ii-Inccrh’." problems involved in the design of this type cf plant is 
stressed.-A V. '

\ * y  ¿ i£> i

Automation of Continuous Casting. T. Kataoka. Tctsu'to- t  ^
|laj;ani_(J.lrciu Steel Inst. Jpn.), 1975, GI, (-1), $G? [It 13 Trans- 
lationNo. 9G02], -

A hricl report is presented on the automation of a Japanese steel 
continuous casting plant. The casting machine as a whole and three 
concurrent automatic controls for tundish weight, leve l of steel in
mould and evenness of feeding of powder over the surface of the metal , *
in flic mould arc described.- AA

Controlling the Pfuring of Steel into the
Casting. /Kiiuard Rernarfr ;«id leo Hernart. Hutu. i,r:;ty,M:- 
J9VC,31,(9), JG4-109 [ii>. C7.c-chJ. . "~ T .  j  -

Methods for regulating tiic out-flew of steel from the tundish as v.c'j 
as the filling of the mouljl in the continuous casting’ of. steel are 
described,and (heir efforts on teeming and di nging rates dts.'usscd.

5 ,7  \
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The Continuous [Stab] Casting Plant at Fried. Krupp Hut- 
tenwerke A. G., by P. G. Oberhauscr and V. Schiel. S ta h l  
u n d  E i s e n .  Vol. 92. No. 4. 1972. pp 165-171. Report on 
the new twin-strand curved mold, heavy slab caster com
missioned in July 1971 at the Krupp Rheinhausen plant 
and primarily intended lor casting low-carbon unalloyed 
steels. Details on slab width, stab thickness, length and 
weight rangc-s. Monthly production of caster: 80,000 met
ric tons now. 120.000 later. BOF heat weights cast: 300 
metric tons. Data on turret able to handle two ladies at 
the same time. Particulars on various plant components. 
(Brutcher 8750 - S4.30)

Graf, H. e t ja l "...
Continuous .Oagfrls*.gUnfe.at_
18 July 1974, S4, (15)„664-675) (In Cor) '
A aow Vrigh-duty* doubla-strarxl continuous slab casting installation  with a 
space savin" ladle turning potter is  d escrib 'd . The plant lias a casting; 
rate c f  l.G 'v/nia  vrith an cutput/stra.icl e f  S.5 tons/nlvu At present 
operation only one ptrard, - 1 1 0  ton roilta are supplied fron  a top blcsyn 
EC? plant. This w ill to increased to  SOD tons, when t-ho two strands era 
operating. Capacity is  presently 80000 tors/isonth. Ittls» predvetri otto 
A l-k illcd , deep d r a w s , and Riband grade stee ls .

I • J f-\ 4 ■ <P 7 
t é n .  t ¿ i — b

Ccntly as possible-. 7 rc i.-A A

¿R.V- 7 H .  5 7
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The Fukuyama an:! Keiliin Works o f  NKK have a capacity o f
producing 19,000,000 tons o f  crude steel a year, and 85% are flat products 
made from  slabs. 30% o f  slabs are made by fou r continuous casting 
machines, on e o f  which operates at Keihin Works to  make slabs fo r  steel 
plates, and three at Fukuyama Works to make slabs fo r  steel plates and 
sheets.

Rigid control is maintained at the continuous casting operation that 
continuously cast materials now  lose nothing by comparison with ingot- 
cast materials, and the continuous casting m ethod not only saves on the 
manufacturing cost but also improves the quality o f  products.

NKK slabmaking processes have rlready proved to be o f  value in 
steel making operations such as the manufacturing o f  slabs from  bottom - 
poured capped steel fo r  the production o f  steel sheets, the efficient operation  
o f  slabbing mills, the non-stop casting and the production o f  defect-free 
slabs, and the manufacture o f  cast slabs fo r  the production o f  high grade 
steel products.

Presented at Hie SF.AISI Seminar Philippine 197fi u

Slìtìiìv^rrko A G : T e c h n ic a l Conception and
Gpora'Lo;; îtcsults. R icher rod 'Vom er Ile;;c>i*

9 <Vt. ïO-Jô.SC», (21)* SMt-9r:7 pit Gcrmii..].
A technical M.r;Vy is given of a roA.tlMujus-sic?l -r,!r.b-cisi:ny plant ^ 
v/îU; short do»\my bar system ::r.cfclriven rollers in the roller apron 
inrlnilinr ;; of plant in 'filiations, cîjrnïny b r  s ó t t i , m-:1
Opcr.it ing lüciïioiîs, i oltcâ '.'iy.stcjn desiali, machinery,
ar.cl co:ùiiV4 *?atc/-cii,.:«îsit!on ' results for the first
7f*0 C00 tcr.r.iüof ci nti? str¿rt' throughput aro disi risse.I. Further de
velopment ty mure thin ÎOÜOOO lonrico/nionth ss foreseen,---1\ V.

s. /
V

>
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• Heat Transfer in Continuous Casting ol Steel. K.S. Misra.
Mccon. J.,July 1074,1, (1),45-40 (in English]. (Received 

,  1070) *
'  The mechanics of heat removal in continuous-casting machines 
• is examined. Math, relationships arc developed for the hcaf t r a n s f e r  

;akiu£ place in various zones of the machine. Approx. 543/, of the 
fcent input remains in the .steel at the straightenor entry. Most of the 
heat is removed by radiation and convection in the air-cooling zone 
and least in the v.atcr-cooled moulds. 0 ref. -R. E.

JnstaKrd'oa for Continuous Casting o; Steels at
S.H.lJ. ¡Sh:hiwihe n.'dbhng-lh;rb;.c!».] H. Centre
n v w r M t .  S idf'rurg i-V -*  C irc tt l.  :u. Tcvh r;., 1 ¿ 7 5 ,3 2 ,  ( !)
53-43"; ni.-'Cims'on. 43, *4 [u: Vrct'cii"j.

7he pr.neiplo of cur:Up..eti'):i a:;d the d;i:>ftrisiv.nr. u? an insuUfatfon
for continuou.; casting are outlined, .«n-t the lyp.-s o[ Meel produced
listed. Six lines arc used to cast 240 mm * 240 n;m section billets
at a rate of "0 .7  ni/tr.m. Metallurgical problems are described,
tip-dally those concerning the 'pjalliy of the metal i-V.iu. Sogvcgaii:*
is ahsem in steels with C <0. 5 and can bo reduced in s'.cels with C
>0, b \  by heat treatment. .Mechanical properties arc equivalent to
these of cor.YcutionuHy cast,material. Most cc*ntinu'a«3fy east metal
is atlov slnxlcrat steel.—J. f.f.S. ■)•*

Pnx’ jclkin or Clunn Kicui on Continuous Cr.stim ' r.'nckiiic.
^  S.Mitsushima. T.Ohnishi.S.Uo’.C.Nsfcjl and Y.Suzuki. 

Tetr.u-lo-;ia>:aR6 fj.lron SKoJ JUt-st. .Jon.), 1973, ¿9, (1), S91
f It a ')7 ;-.iTi! TiTiTTl v̂TTo’i6 J]~ -----------------

Ways of avoiding large r.onmelallic inclusions in Ai- or Al-Si hilled 
conttauous-cafrt steels wore investigated, including the use of rlonns- 
in-; agents ¡pud large TM-typc nozzles b«lv.ecn ladhi aril lundish. A 
nupjlwr of incfu?icin.-i >3lM pm from the specimens of S4.3C steel 
t’ c-cicascd by when a cleansing ager.t was ured. The bottom 

• cuiiiAinCul-n considerably grnnli.r number of includrms than
the* riUtd'e or the top samples in both the Al- a ml the ih-AI-billod 
am-els. indicating that the Lse oX-« clcuusir.g agent alone ir> not 
saijicient so that other means are ncce^aiy. The use of the c!cans*ng 
a.e-.-.t deeveasrd Mu? alumina precipitation at the tur.cli-.b nozzle and the 
s’-bmerfcd-enfry rn>zzttimproving the steel quality ;:r.c! operational 
p;ob!ei:i:3.-AA

Q  i v ^ l b - 5 / /
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In 1966 the first Mitsubishi-Olsson Type Continuous Casting Machine 
was established at the llachinohe Works o f Tohoku Ironsand Steel and 
Manufacturing Company in Northern Japan. This paper reviews the salient 
features o f  our long experience with this machine in the continuous casting 
o f high carbon, medium carbon and low alloy steels, description, operational 
procedure, mechanical design end theoretical considerations have been 
intentionally left out because they are readily available in the literature

Basically the difference in the continuous casting of billet and the 
conventional production o f billets is In the rate of reduction of area.
There is a targe reduction o f area o f the latter during the rolling process
resulting in a more homogeneous structure. It is therefore necessary to
have a homogeneous structure as much as possible in the as cast C.C.
billet in order to attain sufficiently acceptable metallurgical properties SliAlSI Quarterly
after subsequent rolling. For this purpose rigid temperature control is
necessary during the whole casting period. For instance in the case o f ’•
0.80 mm thick metal sheet or the 0.12 mm 4 piano wire cord used as
cords for automobile tires which have to be cold drawn after heat treatment.
size and content o f non-metallic inclusions must be strictly minimized.
For such kind o f steel, the choice of deoxidation process, control of 
oxygen dissolved in steel, kind of refractory materials used, prevention 
of reoxidalion during teeming must all bt very seriously considered to 
avoid unnecessary trouble during casting and cbnseouchily avoid unfavorable . 
defects In the final product. ■ .'

Gil li

Apj j| '76

. /

n lormiMiiuun »o mo Hanning of Continuous Casting Plan's 
for the Steal Industry, by H. G. Baumann et ai., Klopkig Fach- 
berichto, ¡German),. 1973, Vo!. 81, No. 12. pp 542-545. Tbs 
present "abridged paper supplements the principal author's 
earlier work on "Flow Pattern of Liquid Steal in Continuous 
Casting" (Brutcher Translations NB-9197-I and HS-9197li). 
factors influencing the withdrawal speed of a strand. Effect 
of cross-sectional shape and r.i/.e on withdrawal speed. Cast
ing speed for square-section billets according to nine differ

ent investigators. Withdrawal speed for steel billets with vari
ous K-values. Interrelations among withdrawal speed, casting 
oulput. and metar-v/eight for square-section bidets and also 
for slabs. Need for matching tho quantity of steel produced 
tbs process times, downlim.es and stoppages in the melting 
and casting plants, and some ways of accomplishing this 
(Brutcher HB9210-0 10.00) J

f . C  c l s \ 8

¿ 7



É 2 l ' 7 * | 4 . y / ;

U\-* l \  V •

Hatc-r, M. o t a l
Result,3 Froa a Curvocì-Kculrt Contlmcnr._fi,-ir,tlvr: Ifgcbtro Malting Plr.ft grd 
j p l ^  Sttùol (AErS Op»m Hearth Próc.VlldYS. S3, ¿02-2Ì7)
Tho procedures covered ea'o based on one f i l l i  year o f oporati.cn ut a Gorran 
EOF plant. Data ara givon on plant layout ar.d equipment, incluà5.ng sico  
and capacity o f tlia casting ma china proper, the Indie rurrot, turdish tuxl 
tundish cor, could and mould driv-a, strand guide.., v.'ithdraual ard 
straightening units. Cporating aid production figures aro gi~an fo r  Oach. 
mouth, ari y iold  losses ero shown. Soros operational problom  aro discussed 
Results are presented in t-cr^o o f  steel grades coot, con tro l/ o f  tenp. nri 
chord.cal analysis, sabrogation, dsanliiross, lon g itu d in a l crucTrs aid 
Jrrarovcraa cracks near slab corners.

Continuous Castor Maintenance—the Key to Quality and Tons 
Per Hour. C.W.Hodges ar.d 11.H. Hubbard,Jr. Iron Steel** 
maker, Aug, 1975,2, (3), 17-23 [in English].

Maintenance of the continuous steel slab caster at the Cary Works of 
U.c Sleet is described. After over five million tons c-f steel have 
bee» ast on this machine since 19G7, significant improvements in 
in ?n:;'»r oi heals per strand start and decreasing maintenance time 
have occurred with time. Problem areas included bearing and roll 
breakdown in the curve rack section, electrical engineering systems, 
rolls and bearings in the vertical rack, burner coolers in the furnace 
and lubrication systems. A description of continuous-continuous 
operation, in which ten heats per strand start were achieved, is given. 
Causes cf terminations during continuous-continuous operation were 
mainly duv lo BOP tsjyuace (2.C> owl oi 100 -.J.B.

' .
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ATII .[August Thysscn-HuUe] Introduces Hew Contiiiuo-js-
* * , Casting Plant for S la b s .------ . Dander-Mtchĉ Kohre.

S  ’  * Jan. 197b, 10, (J), 27-23 [in German], iile'ceived 197C)
*  w i account is given of the installation of a new continuous-casting

1 • plant.-The two-strand machine has a capacity o ' 100003 tonnes o!
rolling slabs per month.—D.IJ.

\  4 R \ - ^ 7  :

The Initial Stages in thè Formaiion ot a Fiat Cor.linuous £ ^ { .  1 4 -  4 ! ^
Casting. L. S. Itucioi and I.T.Ktishnarcv. .'.le*;<!ì._Kn!;so';- 
Ì1Ì!L'.;, 1875, (47), 72-74 [in ftussian].

The initial sUges in Ihc torinaUon ot a tlat contir.voos stc-cl casting 
v/crc sluclicd cxpcrinier.tally and Pie resulta compii ed v. ilii liicory.
An improved methnd ot tollciv/in;; thè motion ot thè solitliiication troni 
by inti oducing a sul|ihlde am! subseciuonlly cstr,b!ishine ihc S distribu
i i  in thè casting v.as devised. The erteci ot.tl-.c hyt’ ròd)l amie para- 
niclers ot thè jet ot intlo.iing melai on ihe progress ot solidificatimi 
and thè imcrostruclnrc ot lite produci v.as detèi mir.od. Or. thè basis 
ot Illese data praclical rccomincnriations as io Iho optimum mode ot 
Introdueir.g ll.e melai are m ide. -G. A.

vf
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A six caster oroducing 500,000 tons needs 145 as cost.

Source: UNIDO/lCIs/15, December 15, 1976, P. 208.

6 a i - 7 < U  , 3 7  /  | M7— M  2 .

¿ , 3 ? !  I

c One ton o f continuously cast steel slab costs C9-45 in a three-m illion ton 
capacity steelmaking m ills at the operating level.

Source: UNIDO ICIS/1 5 , December 15, 1976, P. 213

¿ ( ^ i  1^1- U\7 

6 5 2 *  1 ^ -

M iller, J.R. .Use o f direct reduced iron ore and.balanced 
integrated iron and steel operations.

Estimated mill manufacturing cost o f 1 ton continuously 
cast b ille ts  through the following processes

( i )  Direct reduction -  E lectric furnace 
( i i )  Blast furnace -  Basic oxygen furnace 

( i i i )  Steel-scrao -  E lectric furnace
C

Cost in £

87-91
95-44

108.68

Source: Ironmaking and Steelmaking, 19771 Ho» 5» P. 261, Table 6.



Operating costs o f
6 R \ .  7 4 ^ '  x l '  

¿ 5  2 .  l i 2

( i )  Small ingot process 
( i i j  Large ingot blooming process

( i i i )  Continuous casting process

£4.2 -  y.B per ton 
£6.6 -  10.4 per ton 
£3.0 -  4-2 per ton

Source: IDaIC. 1/6 r41. 16 Apr. 1973, P.13

6 J U -  7 2\ ^ ^ 7  

6. 5  S *• i £51

The cost o f  building a continuous casting plant varies widely on 
many factors including time o f construction, size o f the plant, and 
where the plant wil l  be b u ilt . It is  derived from the figure B-32

irtU-KeLoof that a continuous casting plant, pro
ducing 300 tons per day might^«iv^a capital cost o f £800 ,0 0 0*and 
a continuous caster with the capacity of 400 tons a day might need an 
estimated cost o f  £4»000.00.

Source: Arthur D. Litt le,  Inc.
Steel and the environment; A cost impact analyse
Hay 1975, Fig. B-46

Continuous castin g  refe 
(i-Ietal B u lle tin , Jul 

5 3 -6 3 : 4 i-4 '3 )

.stin g  reference 1 is t  
1 ex in , July — 8opt • 19 i 5, P? 49-54;

Continuous castin g  plan ts xi 
under the names o f cou n tries, 
ducts made, s te e l typ e, oustin  
and makers none.

hroughout 
with the  
i“ machine

the world are tabulated 
number o f strands, pro- 
s (mm), capacity (tpy)

s , pro-



£  ü  I * ~y ¿4 • mb-
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Estimated cost  o f  continuous ca stin g  p lants and products in 
d iffe r e n t  cou n tries .

i t

A consortia?, made up o f  Usiminas Uecanica S.A. , USIf-KC, C le sid , 
and Concast AG, wi l l  supply a -:50 mil l ion continuous castin g  plant 
with three slab castin g  machines to Co s i  pa, Sao Paulo, 'oheduled  
to go into operation by the end o f 197?» the 1 ,4  m illio n  ton a 
year plant w i l l  produce slabs 1C0C to  '¡9C0 mm wide and 1c.n to  
30C mm th ic k . source: I API, I.'ovembar 1976, ? .  14

(Jia Diderurgia de Gu-mabara '.'ill spend 1123 million raising its 
output of steel ingots to pjO/OCO tons by early 1976* ♦ • ‘Abe 

(  national steel pier, for 1975- 19̂ 0 calls for spending f.1, y billion
annually with a production goal o f  2 p m illion  tons annually by I9 6 0 . 
Source: H  I ,  .-'-optember 1976, P* 27

EGYPT

C?‘ : , '’•'■■c in > r im s  have in v ited  intern "t i om.l tenders fo r
expandi: r  '„r.e: r integrated  stee l p l a i t s  lo ca ted  re sp e c t iv e ly  at 
Volta Redond?., Cubatao and Ipatingua, to ra ise  th e ir  to ta l annual 
capacity  to 1 1 , 6  m illion  tons o f  s te e l  by 1 9 7 &* “?ho cost o f  
machinery and equipment fo r  the p ro je c ts  i s  estim ated at 1 
m illio n . .'narco: T i V " r u a r . y  1973, P. ? /\

(
GERTA-'Y

August Yhyssor.-HUt fee AG, Duisburg has ordered a 2 -strand con
tinuous ca stin g  machine fo r  2600 x 21  p nm slabs  from ".osohi*:en- 
fabr.ix back Gmb.i, DUr.scld o r f. The ; 72 m illion  in s ta lla t io n  w ill  
go in to  operation, at the end o f  1 9 7 -' end w i l l  have an i n i t i a l  
capacity  o f  1 ,p  m illion  tons a year, bringing- Thyssert’ c continuous 
cast production to  over 30.7 o f  to ta l  output. Source: I " i , November 1976. 
P. 12

G.i .jx ' :-l i. i

The ?SG w i l l  spend. 17 m illion  on a new s te e l  foundry at the River 
Don ’ forks:, r.bof f i e ld ,  capable o f  producing ca stin gs  o f  between 10 
and 17/' t o r s . . .  flounce: JA'H, Jam.ar.y '’ 979, P. 1?
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App. 9-1
( R e f .  p a ra  2 0 , 2 2 , 29 }

Infmn. Evaluation Source

1. S u b j e c t ____________________

2. Source: Nans _

Address

3» Nature o f : 
source

4. Type _____________________________________________
Cost | Tine and receipt o f reply

5. Supply a)_________________ !____________________________
terns ^  i

c !— --------------------- - i ----------------------------------------
6. The above irfmn. - f i l ed  o n ________

6"



Apo. 9-2
(Rsf. para 20, 22, 29)

( f i l l e d  in specimen.

Infirm. Evaluation Source ! . ? •  " . 3 5

1 . Subject Coke making: dry rraerchirg

2. Source: Narre In stitu te  o f  ’ Tetnllur.yp

Address Cheremve? T rj .p .p y

o P.T.O.

3. Nat vire o f  :?ro cess developed by the In stitu te  and pa-
source . . . . . .  T . , , . _ . .t ented by i t . Introduced in rar.y Soviet____

s te e l and coke p lan ts.

4 .  Ŝ ype a ) Drawings and d escrip tion , b) Performance data
c ) Terms'”fcnF“ ce -o’f ’"i5rocerls

Cost j Time and receipt o f  reply
5. Supply a) Free____________ j___________

^ erTg *
b) On payment j 6 weeks from receip t o f

!  ̂ !... .  ! . .  T.  ̂  r i i ̂inquiry Dite in stitu ts
c ;  Negotiable______j ____________________________

6. The above infirm.* f i le d  on 1 p. 1 ,197 8 ________________o





INTIB, UNIDO: INFORMATION REQUEST FORM *

1. Requesting 
authority

a) Organisation/ 
Institution

b) Adress
c) Respondents 

Name Designation

d) Phone ______________ Telex_____________Cable
e) Date o f  request

and re f. i f  any_________ _____ 
2. R eply /specifics a) Time when 

reply wanted b)Language c)Changes: Want Free

3. Information a) Subject

Want Estimate 
Would Pay

sp ecifics

b) Territory c)Period

d) Form

* See next card fo r  advice on using this  form P.T.O



4 . Reason and 
connection

5 . Application

6. Other sources 
approached

¥

t

I '

Ì/



HOW TO USE
, THE INFORMATION REQUEST FORM

1. Fall in  the form and. send i t  to INTIB, UNIDO, P.0. Box 7071 A-1011 Vienna, Austria.
2. To enable INTIB to send you a reply that w ill fu lly  meet your requirements, kindly

STATE Against item 3a o f  the form as clearly  and precisely  as possible
the subject on which the information is  desired. Please lim it your 

, enquiry to one process, product, service, a ctiv ity  e t c . ,  and use a 
> separate form for  each enquiry. , I f  extra space is  required, use a 

• ' separate 8 x 5  ̂ sheet giving the no.3a.
The terr ito ry , i . e . ,  countries, regions period to be covered in the 
reply and the form o f  the information required, e .g ., descriptive 
statement, tables o f  figures, sketches, maps, diagrams, charts, 
photos, . flowsheets, reports, surveys, a r t ic le s , catalogues, trade 
l i s t s ,  bibliographies, addresses, advice and or recommendations, e tc .

INDICATE The reason and the connection in which the enquiry i s  being made and
the purpose you hope i t  w ill serve.
The application (circu la te , print and d istribute , use as a guide to 
decision  and action, hold for  record or reference, e tc .)  to which 
the reply w ill be put.

, SPECIFY The time, language and payment choices.
MENTION The other sources you have approached for  th is  same information and 

with what resu lts.

x s

I

i
I!





App. 11
(re f. para 50 f }

I?’? !? , 'J*TIIP: Assessment o f Information Supplied
(To be f i l le d  in by the recipient o f the in fornati or. 
from item 3 onwards, and returned to INTI?.

1. request r e f . S-' Subject
■» >0; Organization

\
c ; Address

d) R ef. To. Date

2. fu only r e f . a) No. Date

b) " 0 . Date

c) No. Date

T v s  f o fj i
quality a,' ? our d

b) Needs supplemen
tin g  (sp e c ify )

c) ’ ’as supplemented 
(p l. specify source)

4 . Information 
us age : a) Extent:

l>) Circulated for 
information o f i)

specify part used.

i i s

Used to take 
decision on i)

Ü )

d) Present status
o f  the decision i)





Add. 12-1
(re f. paras 49» 53;

Ref. and date 
o f  Inf. request

Sent to: 
(Requesting 
Authority,-

a.' Organization, 
Institution

b; ¿Iddress
c; F.espondant: Name

Designation

3. Information specifics 
a.) Subject ___________

b ' Territory

c Period

d, F r̂m: Statement and App. etc. as giver, under item
Brochure ,Taps charts diagram Microfilm As enclosed

Information 
status :

a) Theoretical formulation
b) Patent specification
c) Laboratory experiment 
d} Pilot scale operation 
e) Commercial application

□□□□□
Information 
Authentication :

Authenti
cated by: Source □  INTIB □  Specialist □

6. Moderator S p ecia list: a) Name
b) Designate
c) Address
d) Comments: See under item 9*

7. Contact for further
information or clarifica tion

6. Information Statement:



( cor t f d ‘

£r>o. 1 ?-2-■ * *■

(ref. para A ? ,  ?У .т'гГ1Яj U!TIDC* Iryn̂ ** л гртг>* ; т ^ Т  V.
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App. 1 ? - 3

(r e f . para 4?,
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