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1. Introduction 

fhc creation of the United Nations Industrial development 

Organization(UNIDO) according to UNO General Assembly decision and 

the reorganization of UNIDO in 1985 into a specialized agency

shows that this organization has been given the central role in 

coordinating the activities of the UlJO system in the field of 

industrial d2velop~3nt. 

Training of industrial personnel occupies an important place 

in the activity of UNIDO and one of the main trends in this ac

tivity is planning and conducting group personnel training proe;-

An active part in carrying out industrial group personnel 

training programmes within the framework of UETllO is plo.~1ed by 

the USSR who well surpasses other countries 2-n the scale of tra5_

ning work it does. 

f\. characteristic feature of UNTDO prograrr.r:ics .for group per

sonnel training in the Us~m is that they art: cm-ricd out on a co.r

tinuous basis (a.l'lllually). Some of the prog1·ru;1mcs arc, carrird out 

twice a year, i.e. in two batches. One of the most important p:rr<~

ra.mmes is the UNIDO interns.tional semjnnr - practical \'!Or!~ on the 

iron and st,ccl industry. 

During the first group programme v1hi ch ha~ br:on ca.rri cd 01Jt 

in 1965 in the Sovh~t Union 25 meta1lurgical enginee:r8 from di?ve

loping co1.mtrie s have been t:rairn::d, 1'he p:rogrrurune is conduc tod j n 

two batches (spring and autumn),. 1'he number of participanto is 

20 persons. rrhe head organization is the r.linistry for jron and 

steel of the Ukrainian ;Joviet ~;ocialist Republjc at p:n~sent tim0. 

'rhe base for conducting the programmes i a the 7,aporozhstal iron 

and Btccl works in 2aporozhje. 1'hc programme is carri~d out on n 

continuous bards. 1'jll now about 800 spccialjst,s fror-:-1 ')0 dr~·1.::lo-
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ping countries have been trained. Working language-Snglish so far. 

The aim of the seminar is to give developing countries assis

tance in training national specialists able to control the metal

lurgical industry. The training progra.rrr.ie includes refresher cour

ses for participants, study of progressive experience of Soviet 

metallurgists in effective utilization of metallurgical equipment, 

modern industrial organization and improvement of the products' 

quality. 

Besides Zaporozhstal works training is carried out at other 

i~dustrial facilities: Krivorozhstal iron and steel works, Xrivo

rozhsky Central mining ·equipment repair p1ant, North mining-dres

sing works and other works. 

A distinctive feature of the seminar is that it can be con

ducted in 9 specialities depending on the profession of partici

pants: 

-sinter production; 

- blast furnace process; 

metallurgical fn.rnacea repair; 

- steclmaking; 

- rollin~ process; 

- fou..~dry process; 

- metallurgical processes mechanical equipment; 

- instrumentation and automation; 

- electric equipment. 

The number of specialities is gradually increasing which im

proves the serninar'o flexibility in achieving its objectives. Tlo

weve"".:.", this involves principal organizational problems which have 

to be solved. 

'fhc iron and ste0l snmine.r is being carried out; at a good 

tochnj cal level' howc ver ~ a nvnibe:r of participants nnd uruno offi.

c1 a1 '.:"! ~el led fo: ru: impro·;cmn.n t ru~d updat~ ng of t.ne c:onrncr1' prog-
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ramme. For this perpose the present study is being conducted to 

improve the programme of the UNIDO courses in ~he USSR for trai

ning developing cou..ntries' engineering personnel in the field of 

the iron and steel industry. 

' 
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2. r::ain trends in the development of the iron 

and steel indus~ 

In the world practice the ferrous metals remain as before 

the main structural materials contributing to the development of 

the machine building, power, oil, automobile and other industri-

es. 

The most important current and for the visible future, task 

set before science a.r..d engineering is to provide varicus indust

ries with high quality metal. 

In industrially developed countries the tendency for const

ructing and building high unit capacity and highly productive me

tallurgical units is still continuing. 

Boosting the efficiency of the iron and steel industry rema

ins as before one of the main tasks to be solved in many countri

es. This can be achieved by increasing the dimensions of mPtallur

gicel units together with the industrial concentration and spocie.

lization, intensification of the production procnss with the use 

of rcsources-savj.ng tect.:iologies, automation, mechanization and 

wide us~ of modern electronic computing facilities. 

In the production of iron the main tendencies are intensifi

cation of the blast furnace process atmed at boosting blast fur

naces output, reduction in coke consurr1ption, maximum utilization 

of furnace useful volume, improving hot metal quality and the lo

wering of sulphur and phosphorus contents. 

The efforts of blast furnace specialists are concentrated 

first of all on the improvement of burden quality, increase of 

blast temperature to 1350-1400°C, blast enrichment with oxygen up 

to 35-40?~;' injection of natural gas and pul veriscd coal with the 

blast increase of top pressure up to 3 atm. and others. 

In the world p!'actice the coke free metallurgy has been dr;-
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veloping in rec1.:nt years, in particular, the direct iron reduc-

tion process. 

The process of direct reduction of iron from ore in the so-

lid state at 700-1000°C is a principlly new and innovative techno-

logy. 

Steelmaking is carried out currently in open-hearth, basic 

oxygen and electric furnaces. The most innovative and economical 

method is the basic oxygen steelmaldng method which is widely 

used in all developed countries. 

Basic oxygen furnaces made it possible to boost the steelmcl-

ting process and in view of this the open-hearth furnaces became 

less efficient and lately no such furnaces are build. 

More than half of the world's steel is currn.ntly being mel-

ted in basic oxygen furnaces, while in su~h cou...ttries as Japan, 

France, the FRG, Italy and England the open-h~art~ process is com-

pletcly discarded. Japan, the FRG and France increased the ratio 

of basic oxygen steelmaking up to 80 % of total steel production. 

The mair. trends in the development of the basic oxy~cn prG-

cess are the ir .. ·case in converters capacity, boosting n1ctal blo-

wing rate and shortening melting time. 

Most of converters being installed in recent years have n 

nominal capacity of 300-350 t and a high output. 

Shortening the me ta1 blowing time is an important trcnc! in 

boosting the output of basic oxygen furnaces. Numerous studies 

and accumulated experience in various countries show the real pos

sibility of increasing the unit metal blowing rate from 3-3.5 nm3/ 

min.t. up to 5-7 NmJ/min.t. 'T'his makes it possible to shorten the 

blowing time from 16-1B min. down to 10-11 min., and the who1c 

heat time down to 25-30 min. 

An innovative method has been developed and is being USE;d for 

the .f1runc €:,running of conV(!rter lj ning to incrcasr: their scrvi er> 

' 
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life. In recent years the ~onverter processes with bottom and com

bined oxygen blowing are developing in a number of countries. 

The electric furnace s-~eelmaking with the use of 100-t, 200-t 

and higher capacity furnaces is rapidly developing for the produc

tion of high quality and extrahigh alloy steels. Electric furna

ces for the vaculli~-arc remelting, electron-beam melting, etc., 

arc in wide use. 

Secondary steelrefining processes are widely used worldwise 

for improving the quality of steel. ~he use of such processes 

enabled to solve such problems in the stcelmaking process as he 

hydrogen removal, elimination of flakes formation, improving 

steel inclusions and gas cleanness and homogeneity, deep decar

burization and desulphurization of metal and homogenization of 

composition and temperature of molten metal in the ladle. 

Secondary stcelrefining includes three main groups: vacuum 

·~reatment, ladle treatment of rrietal with inert gases (powdr:rs) 

a1d treatment with synthetic slags. Various combj_nations of seco2~- ' 

dary steel refining processes are used in the world practice. 

'rhe most innovative and resources-saving technology in the 

iron and steel industry is the continuous steel casting process 

which enables not only to greatly improve nwtal quality and 

yield, but to combine the casting and rolling processes. All new

ly built stcelmel ting shops in the ussn t .Japan, u~;\ t the rrtr. and 

other countries e.re therefore equipped with conti.nuous cnsters. 

It should be mentioned that the ratio of continuous cast steel 

in Japan is more than 85 ~ and in the li'BG is more than 70 ~;. 

In the USSR continuous casters are operating successfulJy 

at a number of iron and steel works, includine Novolipetsk iron 

and steel worlrn where all the steel is cast jn such casters. 

One of the future trends in the further improvement of tl1c 
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continuous casting technology is the combination of this process 

with rolling and achieving perfect designs of casting and rolling 

facilities. 

Combining continuous casting with rolling in one process al

lows to reduce heat losses due to repeated heating and cooling 

and to reduce costs of building and operating heating furnaces. 

This combined process allows to abolish facilities for the 

disposal, handline and storing of cast metal and also to conside

rably decrease shop areas used for such purposes. 

Combined casting and rolling facilities operating in us;,, 

Austria, the FRG, Japan and the USSR allows to produce both billets 

and finished rolled products. 

They are characterized by a large variety of equipment confi

g~ration layouts and the size range of produced billets. 

A combined facility for the production of 5-12 rrrn dia. wire 

rod is successfully operating in the USSR at Electrostal electric 

steclmaking plant. 

The facility comprises a single-strand racial continuous 

caster, ,::i, planetary mill with double-side reduction and a conti

nuous mill for wire rod rolling. 

In the F'Rr~ a casting-rolling facility lias ber:m developed 

for the production of steel rod at sufficie1tly high casting spe

eds that match rolling speeds. 

In the USA Southwire company, Caroltown, has dP.veloped ru10-

ther method for steel casting in rotary casters. 

At Daison Seiko and Tokuyama industries plants direct rolljng 

of continuous cast billets is carried out in facilities oupplied 

by Hitachi company. 

There is no doubt that the above mentjoned combined casting 

and rolling process has a great future. 
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The development of the rolling process is characterized by 

higher rolling speeds and mill production rate, high automation 

level and the use of electronic computing facilities .. 

The rolling rate depends largly on the length and mass of 

j_ni tial billet. Therefore, together with the use of high rolling 

speeds it is usual in the world pract:·.ce to find methods for rol

ling heavier ingots, slabs and coils. 

Rolling with high-reduction ratios is rapidly developing in 

recent years. 

The operation of high-reduction rolling mills is based on 

the principle of cyclic metal working. According to this pri.ncip

le the billet moves forward during each individual cycle for an 

equal amount (feed) and is subjected repeatedly to specific or 

individual reduction in each of its cross sections. 

The high-:.ccduction rolling is carried out in pendulum swing

forging, planetary cross roll, helical rolling and universal pla

netary mills. 

One of the promising trends in rolling is endless rolling. 

In endless rolling the rolling of separate billets is repla

ced by a continuous billet butt welded from separate billets. 

Endless rolling practically eliminates o.11 troubles as

sociated with roll biting of strip front end: dynamic impact in 

the working stand line, damage of working roll drive parts, strips 

jamming, etc. 

Jn endless rolling there are no pauses between separate strips 

and rolling conditions arc stable. 

In the USSH tr.~ endless rolling process is used in 250 mm 

small-section mill at 7,apadno-'.:5ibirsk iron and stce1 plant and 

in 250 nun mill at Makeyevka iron and steel plant. 

Double rolling which is used for the production of shapes 
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and strips is achieving world-wide use. 

Company of Steel, Canada, for example, has developed a double 

rolling schedule for small round sections followed by slitting of 

worked part. This method is very suitable for producing reinforced 

bars. 

Rolling in pre stressed mill stands whi..~h greatly increases 

the accuracy of rolled bar geometrical dimensions is spreading wi

dely. 

Continuous and semicontinuous wide-strip mills the develop

ment of which is characterized by the production rate growth, wi

dening the range of prodt:cts 3.Ild improvement of their quality is 

developing further . 

The jnnovative endless rolling method is used in continuous 

cold-sheet rolling mills. 

New methods of metal heat treatCTent are developing rapidly~ 

Interrupted quenching or quenching with self temperine directly 

in mill lines is widely used for improving mechanical properties 

of rolled products. 

Accelerated cooling of reinforced sections is widely used for 

achieving high mr.chanical properties throueh the wbole cross sec

tion of rolled products, higher plasticity, corrosion resistanc'": 

and fatigrn~ strength. 

In the production of hot rolled sheets controlled rolling is 

used. This process is based on the structural transformations be

haviour of steels during hot deformation, when! high set of pro

perties of sheets is obtained without subsequent beat treatment. 

Today the contro1led rolling procesr:1 is an important trend 

in developing the technology of sheet production for gas pipcli-

ncs. 

In our opinion the TJNJDO seminar-practical work programme for 

' 
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metallurgists from d?'V?.loping countries should be made taking in

to consideration the main trends of the iron and steel industry 

d2velopment. 
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J. ~asks set before UNIDO courses for 

improving the skills of specialists 

from developing countries in the field of 

iron and steel industry 

Economic growth and the dra.stec economic and social changes 

brought about by scientific and technical progress have been and 

continue to be the cause of an enormous problem of adaptation for 

developing countries. Against this background a concrete formula

tion of industrialization objectives was articulated in the Lima 

Declaration and Plan of Action which emerged from the Second Ge

neral Conference of UNTDO in 1975. rrhe Lima Plan called for, in

ter alia, national and international efforts to qchieve a target 

figure of at least 25% of the world industrial output by develo

ping cou:.-,tries by the year 2000. 

A number of rcso1utions in the United Nations General Ass0rr;t 

ly and Industrial Development Board, and the I,ima Declaration and \ 

Plan of Action have been concerned wjth the expansion of activj-

ties for training personnel for industrialization. The New Delhi 

Declaration and Plan of Action a ")?ted i.n January 1980 provided 

high priority to the development of human resources. It made a 

number of mutually supporting rccommends,tions for action by the 

developing end developed countries as well as UNIDO. ~he que~t 

for a new technological order forms a part of this development 

effort. 

For the developing countries, a new technological order wouJd 

imply the promotion of technology as a development variable. A va

riable in the sense that there arc alternatives and options; a 

variable in the sense that it should be an objective 0ntailing 

tho acquisition of skills of competence and know-how that will 
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guarantee a certain degree of independence and enable self-deter

mined r.eeds to be met. 

The shortage of skiiled work force in many developing co'-lllt

ries is the main obstacle to the development of industry. rrhis, 

most propably, determines the low rate growth of normati\'e scena

rios made by UNIDO for 1990. The first scenario provides for the 

creation in JJ countries of 75 projects with a capacity of 63.5 

million tons, and the second scenario-138 projects with a capaci

ty of 117 million tons in 6~ countries. About 32 countries, for 

vrhich the iron and steel making was a new industry, are trying 

to build miniplants with a total capacity of 4 million tons, which 

is only a very small share of the wor1d' s steelmakin€; production 

( 900 millinn tons in 1990 ). The report of the IY UNIDO General 

conference in 1982 stressed repeatedly that personnel training 

is an importa."lt and crucial factor in creating an iron and steel 

industry in developing countries. 

1rhis situation sets new tasks before the UITIDO courses in \ 

2aporozhye, USSR, for training metallurgists from developing co1Jnt

ries, namely: 

1. To systematically study the state, prospects and ;>roble1.1s 

of the development of the iron and steel industry in developing 

countries, their need to train personnel of a certain levol and 

specialization and to ta:rn all these factors into account while 

drafling the programme and selecting participants in the seminar. 

2. 'I'o intensify and improve the quality of training by means 

of an optimum C1e1ection of participants for group training and 

by cutting the ntunber of specialities to be taught simultaneously 

as well as by e. wide use of :-.. ..::'~~n:_~ql. 1:,1~1s >l.rd -t :t~_-..;e methods 

of teL~.ching .. 

J. To improve the selection e.nd tratnine; of the cou:rm-:s' 
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teaching staff and interpreters and to better the ties between 

the courses and the organizations and branches of the iron and 

steel industry and related industries. 

4. To provide training in order to raise the qualification 

not only of practical engineers but also of the managerial staff 

and organiz'}rs of the metallurgical production as well as the sys

tem of training personnel at different levels. 

5. l\1ore wider :.i.nvi tat ion of specialists from universities, 

higher cjuctional insti turions and research insti tu ~;es to teach 

at the courses. 

6. Systematic updating of the training prograrrune with the 

help of UP-to-date materials and technical means. 

7. Use of visual aids. 

8. Introduction of new courses in robotics, heat treatment, 

products quality control with the use of modern instrum0nts 

9. Sarniucting discussions and business games. 

10. 8xchange of industrial experience be~ween participants of \ 

courses. 

Fulfilment of these tasks will help considerably improve the 

quality of training. 

It appears expedient to introduce narrower specialization in 

groups by reducing the member of specialities in order to cut 

the member of subgroups to the minimum. 'J:hj_s will reduce the cost 

of the programme as it will make possible both to cut the number 

of interpreters and to optimize the selection of participants a.s 

to their member in each speciality and their professional lc~vol. 
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4. Analysis of the existing UNIDO courses 

programmes in the USSR for training 

personnel from developing countries in 

the field of iron and steel makin~d 

proposals for their updating 

Analysis of the prograrmnes for those who studied in Groups 

29 and 30 in 1985 and for those who will stud;'/ in Groups 31 and 

33 in 1986 enables one to draw the conclusion that for the most 

part the prograrr~1es cover correctly the basic trends in the iron

and-steel industry and in the activities of engineers and specia-

lists of middle managerial level at iron-and-steel works. fa;vicw 

lectures on various aspects of ferrous metallurgy are given to 

par~icipants to the seminar, groupwise training is conducted 

and practical work is done at industrial enterprises. Visits 

(practical studies) are organized to advanced Soviet iron-~d

stcel works. 

Analysis of the actually comrleted curriculwn for Group 30 

which studied from S?ptember 2 to November 25, 1985 and the cur-

riculwn for Group 32 which will study from Pebruary 17 to L'.ay Hi, 

1986 in the city of Zaporozhye is shown jn 'i'able 1. 

Group 30 
Septem.2-Novem. 25, 

- - - 19§5_ - - - -

'l1able 1 

Group 31 
Pebr.17-L:ay 1 G, 

- 19.§h_ -
rrumber of classroom ~~ Number of ,. 
and shop hours classroom 

and shop 
hours 

- - - - - - l - - - - - - - - - ~ - - - - - - ~ - - ~ - - - - - ~ -- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1. Review lectures for 

the whole group 

2. Lectures on spccia-
J i tica (for subgroups) 

32 

'!5 

8 87 19 3 
I 

\ 
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1 2 3 4 5 - - -
J. Practical ·work at the 

shops of the Zaporozh-
st al iron-and-steel 
works 71 1G 93 21. 

4. Practical studies at 
Soviet advance-~ iron-
and-steel wor' 3 165 37 1G5 37 

5. Visits 23 4.6 24 5,3 
6. Russian language classes JO 6 .'t 28 6' 
7 .. Consultations 15 J,5' 
8. Preparation of technical 

papers 15 3 5" 
I 30 (j I;(_ 

9. Defence of technical 
papers 8 1. 7 8 1 .. 7 

10. Opening and closing 
ceremony 15 3 5" 

I 15 J 5" 
I 

- - - - - - - - - - - - - - - - - -
'I'otal: 

450 1CO 450 100 

In our view, the existine curriculum has a ~~.urr.ber of short-

comings and requires some modification. 

~he Timetable of Studies 

According to the practice cstablesr.ed at the seminar in the 

city of Zaporozhye, for example, for Group 30 the classes last0.d 

from 8.45 to 13.45 with a dinner-break from 14.00 to 1).00 and 

continued from 15.00 to 16.45. Dith a 10 minute br0.ak after each 

teaching period ( 1 teaching period lasts 45 minutes), the total 

nurnber of classroom hours was 7 .. 5 teaching pcri od s a day .. 

Group 31 will study from Pe bruaY"'J 17 to r:ay 1 (J, 1 9i3€i. Clan

se s will begin at 8.JO and end at 16.JO with a dinner-break from 

13.JO to 14.JO. 

In our view, it is necessary to establish the un~form time-

teJ:lr: of classroom }1ourn and rr:duc0. then, to 7 tcncl,i.nr~ pr:r:Lodr; r1. 

-

' 
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day. ·l'he following timetable of classroom hours appears to be 

highly :'ational: 

9.00 - 9.45 1st teaching period 

9.55 - 10.40 2nd teaching period 

10.50 - 11.35 Jd teaching period 

11. 45 - 12.20 4th teaching period 

12.40 - 13.25 5th teaching period 

13.30 - 15.00 Dinner-break 

15.00--15.45 6th teaching period 

15.55 - 16.40 7th teaching period 

This timetable of classroom hours will relieve the trainees 

burden and will help improve and concentrate their attention on 

the subjects taught. 

Estimate of the Timetable cf Studies 

The timetable of studies for a group having 7 teaching perj

ods a day in the course of a 5 day-week for J months, will be 

7 x 5 x 4 x 3 = 420 teaching periods 
The totaf timeta(C~ i.nrfude.J Ofen,""1f t.1nP cru~Mj Ce'(c""'.o'1~:: '(J-<.. 

-t:~ocho•j pq?1DdJ. 

The Timetable of Classroom and Shop Hours, 

and the 'rypes of Instruction 

As is evident from 'Jlable 1, the types of instruction arcJ 

as follows: 

1. Review lectures to be given to the whole group 

2. I,ectures on specific speciali tics to be given to sub

groups (blast furnace workers, steel makers, etc). 

J. Practical work at the shops of uc;tollurgical enterprises 

4. Practical studies at Soviet advanced iron-and-steel works 

~-n Lipetsk, J\rivoy Hog, Zhdanov, etc. 

5. Visits 

' 



- 20 -

6. Russian language classes (Optional) 

7. Preparation of technical papers 

8. Defense of tecl'll1.ical papers 

and clesing ceremony 

It follows from the curricula for Groups 30 and 31 that the 

number of classroom and shop hours for instruction(types 4-9' re-

mains practically the so.me. Types 1-3 have substantial distin-

ct ions. 

For example, 32 hours were allocated for review lectures in 

Group 30, whereas 87 hours, i.e. 2.5 times more, are allocated 

for review lectures in Group 31. 

The number of classes and shop hours in subgroups and prac-

tical work at metallurgical enterprises for Group 30 wns 149 

hours, and only 93 hours for Group 31. 

Taking into account the experience acquired in the isinstruc-

tion of metallurgists from the developing countries at various 

refresher courses, including UHIDO seminars (courses on electro-

welding, in Kiev) the following timetable of classroom and shop 

hours and types of instruction appear to be highly rational: 

Review leciures on the basic trends ~n 
ferrous metallurgy to be given to the 

whole group 

Lectures (talks and calculations) to 
be given to subgroups, individuall;y 
for blast furnace workers, ctcel
makers, etc 

Practical work at the shops of the 
2aporozhstal iron-and-steel works 

Practical studies at Soviet advanced 
iron-and-steel works 

Active methods of instruction (bus~
ness games, discussions, cribcal in

terpretations of specific production 

80 hours 19 ~· 

40 hours 9 "'1 

50 hours 12 r·, 

150 hours 35' ~·~ 
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situations, seminars) 
Optional le·ming of the Russian lan-
guage 
Visits 
Preparation and defence of technical 
papers 
Opening and clasing ceremony in the 
group 

Total 

22 

30 

1f 

28 

14 

43.i 

hours 5c' ,.; 

hours T~ 'I 

hours 4c' '~' 

hours 6;:; 

hours J('~ 

hours 100'"~ 

This timetable of classroom and shop hours appears to be 

reasonable due to the following facts, there ar<~ some subjects 

which present interest and are essential for all specialists in 

ferrous metallurgy (blast furnace workers, steclmakers, rolling-

r.i.ill workers, etc). Such review lectures cover the pre;"~ent state, 

and perspectives in the development of blast-f"'..lrnace practice, 

steelmaking and rolling-mill pr!'lctice, powder metallurgy, environ

mental protection, automation and mechanization of IJ1Ctallurgica1 

enterprises, Gtc. 

Such lectures (50 hours) should be given to the Vlholc group. 

rche other pa~t of instruction should be conducted for spr;-

cialists in subgroups where specific material is studied which js 

essential for a given specialization. 'T1he r.1aterial is presented 

in the form of lectures, talks or individual calculations made 'oy 

the trainees (for example, calculation of burdens, roll pe.ss de-

signs, rcductj_on pass designs, etc) .. rrhe scope of such type of 

j_nstructj_on should not be too largo and should include f3 or 9 

subjects o~ amount to 40 t~ 50 hours .. Each subject should bP. otric

tly defined and stated in the curriculum .. 

One of the most effective mc8l1s for improving skilln of spe

c :Lalists who have some industrial experience is practical studies 

at the best or advanced enterpriSE=JS where trainc0s bccoP1c familiar 

with modern cqujpment and advMcr:d technology, mcthodo and proc0sm1 r; 

' 
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for carrying out production processes in a rational and efficient 

manner. Therefore, preference should be given to prfctical studi

es at metallurgical enterprises and this form of instruction shoulc 

cover app:'oximate).y one third of the whole teaching period or 150 

hours. 

To retain particular skills acquired in the course of instruc

tion in subgroups, each trainee should do pr·actical work directly 

at the shops of metallurgical enterprises. The Mumber of shop. 

~ours should approximately corr0spond to the classroom hours in 

subgroups. 

In our case, 40 classroom hours in subgroups should be com

plemented by 50 shop hours. 

Active methods of instruction, which have been .?mployed for 

a long time in many developed countries, appear to be an advanced 

form for acquiring and especially retai.ning skills by trainees 

at refresher courses. 

Experience shows that acquisitiort of skills by active methods 

of instruction makes it possible to retain 90~ of information oh

tained by trainees, whereas for the lecture methods reduces this 

percent is several times smaller. 

There cxi.sts the following classification of active methods 

of instruction: 

discussions (group discussions, "round table" discussions, 

"intelligence test", etc); 

situation methods (incidents, analysis of spccifjc sj_tua

tions); 

imi tati.on methods (business games, playing roles, dra11atize.

tion of situations); 

practical methods (probation periods, pr~-nctical studies, 

development of specific projects). 

' 
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Business games and analysis of specific production situa

tions play a most significant role among the active methods of 

instruction. The latter may be regarded as an independent method 

of instruction and as a source or component of business games. 

It is therefore suggested to increase the total share of ac

tive methods of instruction in E. new curriculum in the form of 

bt·siness games at managerial level, discussions, seminars and 

critical interpretations of sp2cific production situations to at 

least 20 hours. 

T.Todern computer facilities ar~ being used lately on an ever 

increasing scale in the iron-and-steel industry. At present prac

tically the whole of modern equipment and technological processes 

are being introduced with the elements of co.nputcr facilities. 

It is therefore suggested in a new curriculum to give not only 

theoretical 1mowledge of the fundamentals of coumputer facili ti

es applications, but also practically to teach trainee:s to learn 

how to use displays using }ll0H'.:1RAJJ and ASST~L·.T~LER languae;cs. riio \ 

this end, the curriculum should include hours used by t:hc trainPr> 

in a display class so as to teach him to obtain the required data 

and also to use computc>r facilities to solve the simplest opti

mj_zation problems in accordance vii th his practical activity. 

'::'he existing curriculum does not make provision for some 

important subjects which should be taught to rrctall1JTgists, such 

as "Robotizatj.on and Robot 1'1acili ties", which is being used very 

extensively in the world at metallu1~ical enterprises of the 

US ::.:T h1 cl v d ul • 

Taking into account that nowadays in the (;pocb of scienU

fic-tcchnological revolution the metallurgist should work crnati

vcly, be ablE~ to improve somcthine;, suggest new 1.deas, and mah: 

proposals to uperadc thr. r.xisting methods, thr: courslC; '' r.:ethodn of 



- 24 -

Search for New Technical Ideals and Solutions" is being taught 

at many ~ducati0nal centres. It is suggested that such a course 

should be included in the curriculum of the seminar. 

'.l1he problems of quality of the manufactured products have 

attracted great attention in the whole world over the lant few 

years. The course "C~uali ty Control of T.'.anufactured Products" i::> 

being taught in most refresher centres in Japan, the USA, the PW-;, 

the USSR and other countries. The trainees of this se:rr.inar acquire 

skills in the methods, means and processes aj_med at improving 

quality of the manufactured products. It is suggl'.stcd that the new 

curriculum should include the course "Quality Control of the r.'.a

nufactured Products" and practical wort:: which would help the traj

nees to personally evaluate the properties 2nd quality of metal

lurgical products (hardness, rupture strength, the yield poin the 

macro- end microstructure of metal, the nature and ar.:ount of non

metallic inclusions, e...11d the like). '11he ncv.• currj_cul um should n1so 

include a course on the problems of applying statistical tech

niques for quality control.. These techniques arc bejng used cxtr-m

si ve1y at metallurgical enterp::!·iscs in the USSR, .Japan, the us,·,, 

and other industrially developed countries. 

In view of the analysis of the existing curriculum and the 

above-listed remarks, it is suggested that a new curriculum of 

thE:' UHIDO seminar should be drafted for metallurgists from the 

developing countries. r.rhe new curriculum has been drafted for 

Group JJ wh:ich will study i.n the city of ~:aporozhyf_' from :-~ept(:m

ber 15 to '~cembcr 1j, 1986. 

i' 
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5. A Draft Training ?rogramme of the International 

UNIDO Seminar for Gro~J for Metallurgical 

Engineers :rom the Developing Countries General 

~he main purpose of the seminar is to improve skills of spe

cialists from the developing countries. The participru1ts in the 

seminar have an opportunity to become more familiar with the theo

ry and practice at metallurgical enterprises nn the basis of the 

modern achievements of science a'l'J.d engineerin;:, und an advanced 

experience in the performance of ~3ovie t r.1e tr 11 urgi cal en terpri

ses. 

The J-month curriculum agreed upon with the UIJIDO is desig

ned for group training of metallurgical engineers of the middle 

managerial level, who have at least 3-years' work experien~c at 

metallurgical enterprises. 

Classes are conducted for the following specialities: 

blast-furnace practice; 

steelmaking; 

rolling-mill practice; 

foundry practice; 

mechanj cal equipment of metsJlurgical shops. 

The curriculum is based on the newest achievements in fer

rous metallurgy arld includes theoretical and practical. studies, 

practical vrn:rk and also p:.."actica1 studies at :::;oviet advanced mo tal

lurgical enterprises. 

Basically, instruction of the participants in the scmine.r is 

givcm in the city os Zaporozhje, and practical studies arr~ orgoxd

Zf~d in Zhdenov, J,ipc tsk, Kiev, Kri voy Hoe, IrH:opol and II ovo:-:::oss::o·,, [; :. 

r;_'he classes ar8 held 0.V0.ry day r:!XCr~pt Saturdays, :;unaays snd 

national holidays, 7 teaching periods ~ aay ( a teaching p0rlod 
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riod. Saturday and Sunday are days off. 

The Timetable of Classroom Hours 

1st teaching period 

2nd teaching period 

Jd t~aching period 

4th teaching period 

5th teaching period 

Dinner-break 

6th teaching period 

7th teaching period 

The timetable of Classroom 

Theoretical studies 

Practical studies at 
Soviet advanced met~llur
gical enterprisPs 

Practical work at work
shops 

Business gamca, discus
sions, seminars 

Hussian language classes 
(Optional) 

Visits 

Preparation and defence 
of tcchnjcal papers 

Opening and closing 
ceremony 

'rot al 

9.00 - 9.45 

9.55 - 10.40 

10.50 - 11. 35 

11. 45 - 12.JO 

12.40 - 13.25 

13.25 - 15.00 

15.00 - 15.45 

15.50 - 16.40 

and Sll op Ilours is as 

120 teaching periods 

150 teaching periods 

50 teaching periods 

22 tnaching periods 

JO teaching periods 

18 teaching periods 

28 teaching periods 

14 teaching periods 

43~ teaching periods 

follows: 

35 (" 

5 c: 

7 ( •. , ., 

4 i. 
;. 

100 ;1
, 

Tn the course of' instruction the participants in the sominar 

prepare technical papers on the subjects chosP.:n pE-~rsona1 ly. 

After the completion of the course of studies, the tra:incca 

dei'cnd tn chn:i cn1 pa.pu rs in tho pruFm er:· o I th::: c.xnr:i n h1g boarrL 
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Bach trainee should, for about JO minutes, tell the examiners the 

basic subject matter of his technical paper and be ready to answer 

all the questions asked by the members of the examining board wt

thin the scope of the lectures, theoretical and practical studies, 

and also practical work nt shops. 

After the completion of the curriculum, each participant in 

the seminar is recommended to prepare and hand in an account not 

more than 3 type written pages long to the course mane.gement. 'l'he 

account which is to be forwarded to the UNIDO should contain a 

brief evaluation of the curriculum f:::,oc th:: >::-.:= · ': r· j ~s c;;_:~< .:et 

matter, timetable, methods of instruction, the degree of useful

ness and the use of thi:> trainee's skills in his practical activi-

ties, and also any other issuBs at the trainee's discretion. 

English is the working language of the seminar: classes are 

conducted in Russian and subsequently translated into '.~nglish. 

Since the curriculum is designed for groupwise training, it 

is the trainees' duty to attend all types of studies. If the par

ticipant in the seminar fails to arrive in time to attend classes 

due to some excusable reasons, he should jmmed:Lately inform the 

seDinar management about it by phone. 

The participants in the seminar are taken from the hotel to 

the place of st'.ldies and back and also for excursions by bus. 

The participants in the seminar arc ta;~('n by air or rej l to 

the cities where practical studies are to be organized. 

Jn compliance with the requirements of the Soviet lcgisla.tion 

and unr:10 1 s recomrrwndations, the participants i:n the seminar shovld 

maintain discipline at classes, practical studies in the shops or, 

in the hotel. They should avoid breaking public ord~r, obaer~e thr 

~1ovict law.::; and the rules of rr:sidence and travel of forr:ign ci

tizens in the! u~;r;n. 
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September 8 - 15 

Arrival of the participants in the seminar in the city 

of Zaporozhje, registration and accommodation in the hotel, 

and acclimatization .. 

Time 

- T -

10 .. 00-13.25 

13.25-15.00 

15.00-17.00 

9.00-10.40 

10.50-1J.25 

13.25-15.00 
15.00-16.40 

9.00-13.25 

13.25-15.00 
15.00-16.40 

9.00-1J.25 

r:1he 11 imetable of Studil~s 

Subject 

- - ~ - -
September 15, Monday 

Opening of the international 

DrJIDO seminar on metallurg~.r 

Dinner-break 
A tour of the city of 

Zaporozhje 

September 16, Tuesday 

10cturc, "Zaporozhstal" iron

and-steel works. Tlistory and 
perspectives of development 

An visit to the m~seTuLi 

of history of the "Zaporozhstal" 
iron-and-steel works 

Dinner-break 

I,ecture .. Iebour prote·ction, 

safety measures and rules 

of moving about the iron

and-stcel v1orlrn 

~1c1 pter.-J)(_;r 17, ·:fr:dnr:sday 

Lecture. The Soviet iron

and-stE:~e 1 industry, its 
c.t:iJ.t· .. ' pro'::Jlcrr:s and de·.fe-

lopment 

Dinner-break 

The Hessian lan-

guage classes 

S0ptember 18, Thursday 

Lecture, Blast-furnacr: p1T1,C

t ice, its state:! and bnsis 

Lecturer's 
surname, 
no st 
:{,;; . 1- -

_, 

Lecturn
r room ".o. 

' 
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2 

trends of development 

13.25-15.00 Dinner-break 
15.00-16,40 The Russian language classes 

September 19, Friday 

9.00-1J.25 Lecture. State and basic batrends 

in the development of steelmaking 
13.25-15.00 Dinner-brea]( 

15.00-16.40 ?he Russian language classes 

9.00-13.25 

September 22, ~onday 

Lecture. Rolling-mill practice, 
its state and tasic trends of 

devclopme:r.t 

13.25-15.00 Dinner-break 

1 5. 00-1 6. 40 The Hussian. languag2 classes 

September 23, 7uesday 

9.00-13.25 Group training 

1.fcr-t1ast-furnace workers 
~ubject fo.1.Raw materials for 

iron-naking. Pr•.;paration of re.w 

materials for blast-furnace nalting 

2.For steclmakers 

Subject No.1.0pen-hearth furnace 
stci::lmaking 

J.For rolling-mill wor~rnrs 
~iubject ~:0.1.rangc of rolled products. 

Light-weight types of' rolled products. 

4.For foundry men 

;)ubject lJo.1. Equipment for foundry 
shops 

5.For mechanics 

Subject Np.1.Structure and organiza
tion of repair facilities at mE:;

tallurgical enterprises 

§_ .. pior ref'Tactor;y makers 
Jubject No.1. ~quipment used 

for manufacturing ref:racto17 rrro

ducts used in rneta.ll'JTgy 

4 

' 
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13.25-15.00 
i5.00-16.40 

9.00-13.25 

13.25-15.00 
15.00-1G.40 

9.00-13.25 
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2 

Dinner-time 

The Russian language 
classes 

- - - - J 

September 24, ~.'!cdncsday 

F'ract~cal work to be done 
in compliance with Subject 

No.1 given to subgroups ori 

::Jeptember 23 
Por blast-furnace workers: 

in the blast-furnace shop at 
the "Zaporozhstal" iron-and
-steel works 
Por steelmakers: 

in the open-hearth stop at 

the "Zaporozhstal" iron-and-
steel works 

For rolling-mill workers 
in the roll formed shapes shop 

and the cold rolling shop at 

the: 11 7,aporozhstal" iron-and
stec:l works 
Por foundry men: 

in thi::: foundry shop at the: 

"Zaporozh st al" iron-and-stee 1 

works 
Por mechanics: 

in tho chief :r.iechanic's depart

ment shops at the "/;aporozhstal" 
iron-and steel works 
For refractory makers: 

The ~aporozhje refractory mak
ing plant 
Dinner-break 

'I'he Hussian language clasoes 

September 25, ~hursday 
Groupwisc training 

1. Por blast-furnacP workcrn -------------·--------·----· -

4 - - - -
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1.3 .. 25-15 .. 00 

15.00-16 .. 40 
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Subject No.2. ~odern const

ruction of blast furnaces. 

Blast furnaces of large unit 
capacity 

2. For steelmakers 

j 

Subject No.2. Oxygen furnace 

steeL~aking is the basic trend 

in the development of steel-

making 

3. For rolling-mill wor;·:ers 

Subject ~Io. 2. Manufacture of 

billets 

Bloomers and slabbcrs. :~q~Ji.p

ment and technological pro

cesses for r.;anufacturing 

billets 

4. ~or foundry Gen 

Subject ro.2. Equipment and 

technological processes for 

manufacturing shaped casti.ngs 

5. For CTcchanics 

:3ubject I:o. 2. :-~cpair and r..ain

tcnance of I'.lctallu:rgical eqDip

m2nt .. Schedul0d mainlena...'1cc: 

and overhaul 

Rcc~iving the equipment after 
ri-;pairs 

S. For refrn8tor;y: makers 

Subject T,~o. 2. J.:Jasic typos of 

rc:'ract or;y r:aw matc:rial.. L:c tl~ od G 

for ~valuating quality of the 

raw materials. i-odcrn mr:thodo 

for raw matnrials benr-ficiatio11 

Dinner-break 

Practicnl work at the ferroalloy 
plant 

4 

' 
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13.25-15.00 

15.00-16.40 

1 
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2 3 4 - - - -- - -
September 2G, Friday 

Groupwise training 

1. For blast-furnace workers 
Subject No. J. Tra1.-el of the 

materials and gases in blast 
furnaces 

2. For steelma.kers 

Subject No.J. ~lectric furnace 

stcelmaking. Types of electric 

steclmaking furnaces. Pecalia
ri ties of making high-quality 

and high-alloy steel grades 

J. For roll_i]-ig-r::ill worker.s 

Subject No.J. Section rollirg. 

~-~odern c quiprnen t and technology 

of section rolling. rrc-stres
scd stands 

4. For foundry men 

Subject Ho. J. Process-,s for 

manufacturing castings fror.: 

special steels end alloys 

5. !'or mechanics 

":ub,ject I:o.J. ;:echanical 2quip

ment of blast-furnace shops 

6. For refractory ma:a.:rs 

Subject No.J. Refractory lining 

of metallurgical 'mi ts. Types 

of i.1ethods of refractory lininp, 
gunning 

Dinner-break 

7he Russian languaec claases 

Geptcmber 29 - October 3 
Practical studies at tho 7..hdanov 

''Azovstal" iron-and-steel works. 

'rhe curriculwn of practical stu

dios is given in Jupplement 1. 
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9.00-13.25 

13.25-15 .. 00 

15.00-16 .. 40 

9 .. 00-13 .. 25 

13 .. 25-15.00 

15 .. 00-16 .. 40 

9.00-13.25 
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2 - 3_ -

October 6, r.Ionday 

lecture. t:odern computer faci

ii ties and their application in 
the iron-and-steel industry 
Dinner-break 

A visit to the data-processing 
computer center of the "Zaporozh

stal" iron-and-steel works 

October 8, '.'!ednesday 

.Practical studies in the display 

class of the data-processing com

puter center of the "Zaporozhstal" 

iron-and-steel works in order to 
acquire skills to operate computer 
facilities 

Dinner-break 

The Russian language classc 

October 9, ~hursday 

Group·wi sc training 

1~For blast-furnace workers 
Subject No .. 4. Physico-chemical 
processes for makine iron in 
blast furnaces 
2 .. For steelmakers 
Subject ~ro .. 4. 1,ad1.e metallurgy of 
steel 

J .. l•'or rolling-mill wo:rkers 
Production of hot-rolled shoc:ts 
and stripP 

4. Par foundry m0n 

SubjeGt No.4 Podcrn processc~s 

for the production of molds 

5. Por mechanics 

3ubject Ho.4 .. r.Techa.n.ical equip
ment of steolmaking shops 

4 

' 
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15.00-16.40 
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2 

G.For refractory makers 
Subject No.4. ~ethods of 
maintenance of refractory 

linings 
Dinner-break 
The Russian language classes 

October 10, Friday 

Groupwisc training 

1. Par blast-furnace wor~;:el's 

Subject No.5. Practical work ... 
P,last-furnace burdening 

2. For steelmakers 

Subject ~o.5. CoLtinuous 
steel casting 

J. Por rolling-mill wor;cer::i_ 
Subject Ho .. 5 .. Production of 
cold-rolled sheets and st::::·ips 
4. I<'or foundry_men 

Subject rJo .. 5. l'ractical work .. 

Gating system design 

5. l<'or me~hanics 
I.'.e chanical equipment of 
rolling-mill shops 

4 
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13 ... 25-15.00 

15.00-16.40 

9.00-13.25 

13.25-15.00 

15.00-16.40 

9.00-13.25 

13.25-15 .. 00 

15.00-16.40 

9.00-13.25 
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2 --~----
6. For rcfractorv raakers 

Subject iZo. 5. Refractor;y li

ning of metallurgical lunits 
Dinner break 

The Russian language classes 

October 13 - 17 

Practical studies at th0 "Kri-

vorozhstal" iron-and-steel 

works in Krivoy Rog. The curri

cultun of practical studies is 
given in Supplement 2 

Oct ob er 20, T.:onday 

J,ecture. f.Todern methods for 

improving strcneth and plastic 

properties of ferrous rolled 

products. Heat treatment and 

hot machining of f crrous 

metal products 

Dinner break 

A visit to the automobile 

works in Zaporozh~e 

October 21, Tuesday 

Business game, "I.lethods for 

improving performanci: efficiency 

of the main shops et m~tall~rgical 
r:ntcrprises" 

Dinner-break 

'l'hc Hussian language classes 

Octob~r 22, Wednesday 
Practical work in the shops of 

the "7,aporozhsta.1 11 iron-and-steel 
works in comliance with ~ubjects 
No 2 and 3 

4 - - - -
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:).OC-16.40 

15.0C-16.4C 

J -, -

- - - - - - - ~ ·- - - - - - ·-

=~1·acticel wo:'\ ir:. tho s~ops of tl:c 

e.r.d 3 
Cctobcr 2J, "'l:u:::·sde.~r 

::'1'ac:tical ·i!or:'·: ir: :1-,;' s~:ops o.f tl>'' 

".C::nporczhstal" i tor_-e..Ed-stc;cl wor~:s 

2.nd 3 

Groupwis0 t~aining 

1. -::ior blast-furnac 0 1:1or1:ors 

"~~nlc-ulatio.:-. of t!':r~ ar;;our:t 

of blast ax c top f;as in tt "-.: 

r1ctnllurgy 

3. ~or rolling=rnill workers 

":~olJ pasr:; dc;si {IJ.i '' 

4. For f' ound1·v ~.:~.!:: 

~~hject Ho.6. ~.·0thods for 

s t:d pping :i __ r-01· ce.sti.Egs 

r: '•'0'' r·r·r>·r:8'']. r•,-, 
./• .L -' .... ,.,.·y •·-·.:.~~ 
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-13. 25-15.CC 

15.0C-16.40 

9.0G-1J.25 

1 ~. C)C\-1 t). 4C 

9,00-13.25 

1.3.25-15.00 

15.00-1(.40 

9.0G-1J .. 25 

13.25-15.0C 

1J .. ?)-1'J.0C 

'1 5 .. 00- H'.,. 40 
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-·for 
~)ubjcct =~0.G. 2?.t;fracto:·y :::.a

te~ials usable for the nainte-

na:.-icc of r:wtall'J.r,Sical f"'J.nm-

ccs 

':.'he I"bssiar~ la:r;.gua

g•::: classes 

i:.>'01-:-ar:d- st,r+ 1 

The Gussian lancuagc class0s 

~~c:cturc·. ,\1Jtomatjon ar;d r.~<?cr:a-

niz11tio:r: ir. tr.c i;"or.-a.r:d-stce:1 

indust:·;y 

.r..a1:inp, plant in ~~aporozl-":j <) 

, - - - -
.,I 

Practjcal wor~ in tho shops of 

t}ir~ "~apo:roznste.J" j r·on-anrJ-ai,r"'1 

vror~~s ir1 COP'1p1iancn v1itl1 -:utjr:c·ts 

3 oxd 4 

Yovcmhcr ~' ~hurnday 

J,(JCtutc:. i;obot fe.t:~ilitjr;o pYl rl _.........,, .... 

thr.d r npp1cco.t ior. ir; the; _i_.::·or.-o.r:d-

~· 8 I, n -~· 1 j Y1 d U t :' .'f 

' 
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9.0C-1J.25 

13.25-15.00 
15.00-16.40 

9.00-13 .. 25 

13 .. 2)-1CJ.OO 

15.00-1C.40 

9.00-13.25 

1.3.25-15.00 
1 ~). 00-1 (;. 40 

9.C0-13.25 

Novcnber 10, ronday 

Lecture. Powe~ supply facilities 

a~ metallurgical ente:rprises. r.·c

thods for saving power resources 

Dinner-brPak 
Critical interpretations of produc

tion situations in subgroups 

Practical work in tho shop of the 

'' /~aporozhstal '' iro:1-e.nd-stec l 

wor~/.s in cor.;pliancc with ~;ubjcc°cs 

5 ru1d 6 
D:inner-break 

Practical work in the shops 

of tho "Zaporozhsta1 n iron-ar.d

ster_:: l works in cor::pliru1c0 with 

;~l.:.bjects 5 and ;j 

Practical studies at the tube 

r.mking plant in l~ovor:10d::ovsL 

'I'hc: curri cul urr 
. . . 
l S gn'C:Y~ lTJ 

ti or~ 

f~inncr-br0ak 

Practical vrork at t!':e refractor;';r

n~a~dne pJarit in '.l,aporoztje 

~ovc~br::r 14, Friday 

Groupwise traininc 

1 ·l:'or blast-fu£nac0 vro~~r:;J~f:'. 

')ubject Fo. 7 .. Tntensi ficnti or. 

of ironmo.king 1n blast fur-nae" r;; 

2. ?or steclmakcrs 

:~ubJoct No.7. L~0thodr; airw:d at 

making str:·-~1L1a1-::ing m~jt:-; r.tor1: 

durnb1r: 
') T' 1J . . lJ . .;. .·or ro .1ng-rn1 . v1orl .. 2r3 
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13.25-15.00 

15.00-16.40 

9.00-13.25 

13.25-15.00 

15 .. 00-16.40 

9.00-13.25 

13.25-15.00 
15.00-16.40 
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1 2 

"Reduction pass desi~n" 

4. For folU1dry men 

Subject ~o.7. Special ty

pes of casting 

5. For mechanics 

Subject No. 7. ;'~ntifriction 

and friction bearings in 

metallurgical Wlits 

6. For refractory mnkers 

Subject No.7. ~ethods for 

improving quality and wear 

re sistancc of refract or;,r 

products 

Dinner-break 

Discussions in subgroups in 

compliance with Subject ~, 7 
I 

Fove:rrber 17 - 22 
Practica1 studies at the Eo

volipe tsk iron-and-stc0l 

works in J,ipetsk. 'T'he cur

ruculwa is given in ::iupplc

ment 5 

Iiovemb~r 24, r.:onday 

cture ... Quality control of 

finished products at r..ctallurgic 

gical enterprises 

Dinner-break 

Subject "L1cthods for q_uaJ.ity 

control of finished products 

at mr: tall urgi.ca1 ~nterpris<:s" 

rovember 25, 'T'uesday 

Practical work in the shops 

of thr~ "7,aporozhstal" iron

and-stcel wor!.::s in complia:nr,r: 

vd.th subjc::ct r:o. 7 

Dinncr-brc~ak 

Critical interpretations of 

:-;pc~cific produ<:tion sit1rn,-

4 -- - - - - -- - - - --
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9.00-13.25 

13.25-15.00 
15.00-16.40 

9.00-13.25 

13.25-15.00 

15.00-1G.40 

9.00-13.25 

13.25-15.00 

15.00-16.40 

9.00-13.25 
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2 

tions in subgroups in complian
ce with Subject No.7 

November 26, Wednesday 

Practical studies at the tube

making plant in Nikopol. The 

curriculum is given in Supple
ment 6 

November 27, Thursday 

3 

Lecture. Statistical methods of 

quality control of finished pro

ducts at metallurgical enterprises 
Dlri.ner-break 

?ractical studi0s on stati_stical 

methods of quality control of finis

hed products at metallurgical c11-
t0rpri scs 

November 28 Friday 

Practical wori: in the laboratori~~s 

where finish0d products of tbc; 

"Zaporozhsta1" iron-and-steel 
works are tested 

Djnner-break 

Practical r~tudicr; o.t the: "Dnepro

spc.! tsstal" c· le c trorne tnll urgi cal 
wor;rn 

December 1, tonday 

J,ccturr::. I',:cthods for scn1·ch o:· 

new engineering idE!as and sol u
ti ons 

Dinner-brca)".. 

i\n excursion to the TJr.0pro
1
::-;cs 

hydroelectric station in 
Zaporozhje 

December 2, Tuesday 
rrroupwise training 

1.For blast-furnace workers 

~3ubject No. 8. Lir~thodn for ro-

duci ng harrnfu1 sul ~r and 

4 

' 
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15.00-16.40 
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13.25-15.00 
15.00-16.40 
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2 

phosphorus impur:ities in iron 
2. Por steelmakers 

Subject No.8 .. filethods for in
tensifying steclmaking p~oces

ses and improving ste•2l quality 
J. For rolling-mill workers_ 
Subject No.8. Finishing of fi

nished rolled products 
4. For foundry men 

lronmal:ing in cupole s and pro
duction of iron castings 
5. For mechanics 

Subject No.8. Manufacture of 
changeable equipment and 

spares.r,'fodcrn numerically cont

rolled metal-working machine 
tools .. r.:etal-wor\:ing ce:1ters 
6. For refrncto:ry makr.rE 

Subject No.8. New types of 
refractory productG for in
tensified metallurgical pro
cesses 

Dinner-break 

Practical studies at the 11 Dn0p
rospctsstal" elect:rometallur
gical works in Zaporozhje 

December J, Wednesday 
I':ractical work in thl~ shops 

of the "7,aporozhsta.l" jron-and
stecl works in compliar,cr: w.ith 
~>ubjP-ct T:o.8 

Dinner-break 

Practical wor~ in the shops of 
the "7,aporo~;hstal" iron-and

steel works in cornpleance with 
SuL,ject No.i3 

December 4, Thursday 

t'i.r1 oxcur~;j or1 to tL.n aton;~i c stci-

) - - - - - 4_ -

' 
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2 - - - - _3_ - - - - - _4_ - - -

December 5 , Friday 

Discussion on the problems of 
introduction of new technology 
and reequipment of metallurgical 
(~n terprises 

Dinner - break 

A meeting with the managen1en t of 

the "Zaporozhstal" iron-and-st.:;e 1 

works in Zaporozhje 

D0cember 8 - 10 

Consultations on preparation of 

technical papers. Preparation of 

technical papers and accounts 
to UWIDO 

December 11, Thursday 
Defence of technical papers in 

the presence of the cxami!'"l.ing 
board 

December 12, Priday 

Official closing session of G:roup 33 
of the UNIDO seminar 

Docc;nber 1 J, ~1aturday 

Departure of the participants in 
the s~minar for ~oscow 

December 14 - 20 

Departur~ of the pnrticipa.nts 
in the seminar from t:oscow to 
their countries 

' 
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6. 'l1he Zaporozhye meeting on improving the teaching 

pr0c"!dure and the UlJIDO cours3F programme in the USSR 

for training engineering personnel from developing 

countries in the field of iron and steel industry 

Materials obtained from the u:nno industrial operations 

department in July 1985, were carefully studied which allo··red to 

set forth main directives for perfecting the programme for the 

courses of metallurgists from developing countries in Zaporozhje. 

'rhorough examination of the collected materials showed the 

necessity of cetting acquainted with the educational process, the 

teaching staff of the courses und technical neanS in Zaporozhje. 

That is why in January 1986 the authors of the report were sent 

to the plant "Zaporozhstnl" and to the F:TIDO courses organized 

there. 

"Zaporozhstal" is one of the greatest Soviet metallurr;ic3.l 

giants created on the basic- of the ;:ri voy Rog iron ore, Donetsl'.: 

coal and electrical energy of the Lenin Dneprovskaya hydro-elec

tric station. The development of tec!mological process is accom

plished at the plant by means of improveng technol0gy of producti

on at all the main conversions. 

Reconstruction and modernization of metallGrgical units n.nd 

equipment, intensification of processes of production, automation 

nnd mechanization of ·uorkinc; operations, improvement of production 

and labour orgrmizn.tion allowed them to exceed the scheduled 

capacities of the units, to increase efficiency and culture of 

production. All this creates favourable conditions for practical 

training of engineers-metallurgists from developine; countries. 

A tour of the plant and o. number of meetings on the problem 

of improninG the proGro.rnme of the UHIDO courses in the USSH in 

the iron and steel industry were organized during the stay, 

' 
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A meetinc; held by comrade A.A.Gerasimenko, the director of 

"Zaporozhstal", allowed to discuss in detail all problems fa

cing the courses and to draw the main guide-lines in improving 

conditions of education by meand of creating n basis for rene

wing technical means. 

A meeting was helc_jby comrade A.V.Grebenjukov, the engineer

in-chief of "Zaporozhstal" ':rhich was ateended by comrade V. I. 

i.Iovshovich, D~puty enginecr--Lnchief on moder~1 tech.no·· n.'!y (a tea

cher at the courses), cor:iradc l:~. V. l'rokopcn.'.rn the chief of t :1e 

"technolo.::;ical control de!;artment (n tcn.ch0r f'J_t the_ cn'_1rses), com-

rade V.I.Larjus~tlcin the Director of the UITIDO courses and 

the authors of the report. Methods of teaching and the new pro

gramme of the UlTIDO courses in Zaporozhje 'Nere discussed in de

tail and recomnendations on improvin~ the education~l process 

for engineers-metallurc;inst s from developing count~ies •Here '>vor-

ked out at this meeting. It was disided to select and train lcac-

tures at the courses from "Zaporozhstal" more thoroughly and in

vite more teachers from universit:_es and institu"0es of {~iev, Za

porozhje and Eoscow to tench at the courses. A wis'l to 1~pdate 

the programme by introducing ne·:r courses on modern suLjects was 

expressed. Participants in the meetin€; think it useful to int

roduce into the educational process some business games and de

bates between participn.nts on practical topics. 

Problems of perfectinr; the material and technical base of 

the courses were discussed nt a meeting held by comrnde A.V.Go

lovko, Deputy director of "Zaporozhstn.l' on problemn of corrunerce 

and finance, and a decision on its further improvement 1:ms talrnn. 

A meetine held by comrade N.P.Tarapurov, Deputy Linister of 

tho UkSSH iron and steel industry allowed them to discuss in de

tail the existing situation in the sphere of training staff from 
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developing countries and to vror'Pt't 

bl em. 

·ways of solvi?!C the pro-

:rumero1.:s meetings and talks with comrade Larjushkin V .N., 

director of courses and comrade Evtushenko 1.G. his deputy, as 

well as thourough acquaintance with documents and nat2rials of 

the UTTIDO courses in Zaporozhj e showed that it was necessary to 

establish order in documents for w~1ich purpose it is necessary to 

think over and determine a uniform size of paper a.~d definite 

forms of all documents (synopsis of lectures, progrrumn.es, papers) 

both in the :lussian and English languages. 

Acquaintance with the documents shov1•-!d that not all the ·.vorl: 

done is alvrays reflected in reports sent to sc;:;.;c and u::IDO. Very 

often short reports and programmes sent to these organizations, 

do not reflect the whole volur.ie of ;·1ork carried oi;t n.t the U~rIDO 

col1rses in Zaporozhj e. On the ~·1hole the check-up of docvnent s and 

materials sho11ed that this is :ione satisfactorily. 

One of the main difficulties at the courses i8 a selection 

of n completely homor;cncous group. 'rhis difficulty arises be

cause of different professional levels of would be participants. 

To solve the problem it is necessary to select trainees at the I 

stage (in the section of staff training of the u;rrno induntrial 

department in Vienna) more thorouchly so that it would be possib

le to admit to the courses in Zaporozhje sprcia.lists of no more 

than 2-J · p"'.'o_;:~essions. Thin will make it posseble to t cnch theory 

and organize practical training more eff0ctively. At present, spn

cio.list s of 5-6 different prof cscions arrive, and somet h1cs it 

b3comes necessary to create 1-2 r:1cn groups 1:rhich impedes the pro

cess of training o.nd disperses the efforts of the t•;A.chinc; staff. 

In shonld also be bor::'le in nind t 1·1at the TWIDO courses on ·1-reldinr, 

in :·:iev train specir1lsts in one technolo;-;ical speciality, while 

the TJ~~;-;)O c01.~r:ies on the ferrous r:wtal indur:;try in :~riro·l"o?.:1,je 

' 
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tre.in specialists in 9 different specie.Ii ties, which, no dov.bt, 

inpedes the process of training and dema.."1ds teachers of different 

subjects. 

?hat is \•:hy we think it necessary, in order to reach hicher 

efficiency, wl1en selecting candid at es for courses to incl ucle in 

draft documents a provision annual 3-4 day visits of 2 Soviet re

presentatives to the UrlTDO in Vie~m 1 (UIITDO, SCBC or ;,csT courses) 

for oreanizing a meetine in the section of staff training of the 

industrial department to form more homoGeneous groups o: parti~i

pants. 

The expediency of holding in 1986 in Zapo:roz'1je a conference 

of a group of experts on improving tne proerarmne of t?J.e ~::rrno 

courses it the USSR and modern trends in +.raining engineers from 

developing countries on the basis of the u:rrno courses in this 

city was discussed a.."1d coordinated when one of the authors of the 

report visited Vienna (UHIDO.} in July 1985 and met with the -:.clrni-

nistration of the industrial department ( A.A.Va.siliev), of the \ 

staff tr~ining section (I.Lorenzo) and section of metall~~~y 

:E.Balazs). 'Ehe authors of the report discussed this proble;;i at 

all meetings and received full support and reached mutual under

standing. L~uch preparatory ''1o:r.-lc to o:.. .. 2;~'<21i::c t'.lis conference is 

beine done at the plant. The agenda of the confe:r-ence and some 

organizational a.cti vi ties have already been pl :1.>ned. '.r;·1e admini

stration of the plant and of the UlUDO courses, as \'1elJ as the 

authors of the report think that such a conference would aL .. ov· 

them to exchange experience, diflcuss and considerably improve 

the proceGs of training specialists from developing coun~i~ien. 

The ngenda of the conference and topics of the reports to be 

made were discussed with V. IT. JJari.ushkin, the Dire• tor of the 

U:iJIDO courses ::ind other represnntrctives ·;f t:rn pJ~mt ·1.nd ·1.~l0ntcd. 

and f1p0r0vcd of. 
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7. T ....... ends for further improvement and development of U?JlDO 

courses programme in the USSH for specialists from deve

loping countries in the field of iron and steel industry 

'fhe propesed programme is aimed for the next 5 years and ta

kes into account the main trends of ferrous metallurgy development 

in the ~orld practice. 

ThF' pror;rrumne, which has been made as a result of studies, is 

c. uni-v~rsal one, since it enables to carry ont simultaneous trai·· · 

nine both of several categories af specialists 'blast-furnace ope

rators, steelmakers, rollermen, etc.) and a group of sinr;le cate

gory specialists, for example only blast-furmace operators (in 

the latter case studies in subgrouns will not be done). 

It should be noted that the p".esent prac"-ice of sir:ml taneous 

training o.: various rrofessio!ls (blast-furnace operntors, steel

makers, ro;Lle~ru1, mechanics, foundry men, refrnctory r.ml::ers, etc.) 

leads to great difficulties in the oreanization and fulfilment of 

the training process. 

In fact such a practice is a deviation from the srou~ trainin~ 

principle, since lessons have to be made with 2-3 listcnevs, a_r1d 

some tir:les with one trainse, ·.·rhich is already an indj.vidl4al trai

nine, I:dividual training is very expensive ruid is prc.cticed only 

for very high categories of adminstrators, sucli~rn mini st( !'s. 

r.rhe propesed programme can be the basis for training indu

strial instructors so thar when the special:i.sts from developine 

countries return to their enterprises can pass the knowledf:e that 

they e;ot at UHIDO courses to their subordinatefl and collea~ucs. 

For this it is proposed to increase the traininc time for n 

~roup to 460 teaching periods and to add the followine; subjects 

to lectures delivered to the whole group: 
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1 • 1

~ 1 · ... :iin-L~r-; ::ind skills imp2:'oveme?1 t of 
personnel 

2. Psycholo~~ical '3.Ild pedagogical 
principles of training 

3. :.:odule appronch for training 
programmes forming 

4. Frnme and content of proere.rm::es 

5. Concerts about industrial teaching, 

trainir..g process, principles [illd 

methodes of training 

6. Lin~uistic culture of the inntructor 

7. Uethodic issues of using technical 

tr11ining meann in teaching 

8. Procedure for using active 

methods 

9. Evaluation of training results 

Total 

4 

4 

4 

4 

4 

4 

6 

4 

40 

oec_~iods 
* 

At the pJ:-osent time 0nly manag<::rs »f lo·.·; and medi•1m man::i.-

gement levels in the iron anr.l ste:el indvstry nre bn.inc t::·r.~ined 

c">t UHIDO C:Jurses in Zanorozhje • .. !e think t~12~ on tho b2sio of 

Zaporozhye Clurses it is possible also to train the mnnagment 

staff of meto.llurc;ical '.rnrks from de--clopinc; countries. ~·l s~eci.-

al 'ro:::;r-:tmrne should be nec:ded for thnt '.:r:1ich cnn be cnnsideI·ecl in 

the fu tnre. 

For irnr;rovinc; the ef 'iciency n.nd qu.-ility of the traininc; pro -

ces.s nt U:TEiO cou.itses in Za;-1oro:LJhj c for cpecin.list s :from develo-

ping countries in the ferrous r;1etallu:rc;y field -~ r;J ec.r methodic 

provisions should be made. 

'L'he fr ..1..lowinc materials ohould be prepnr8d ~md f;i v0n to 

each trainee nt the courses: 

1 - Lectures synopacn 

2 - 'L1ext books 

' 
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'l'raining subjects plans 

5 - 'J:raining schedule 

(-, - !:ethodic instructions for the laboratory ·:1ork 

7 - I.~ethodic instructions for industrial practice 

8 Lethodic instructions for visit tours 

9 I.Iethodic instruct Lons foi~ preparinc, '.7ri tin['.;, nnd Ciefcn -

ding tech...-riical papers 

10 - r,Iethodic instructions for pr<:: paring F:'.TIDO report 

?or thene ::iurposes the UIUDO courses in Zaporozhj e should 

be provided ·:Ii th modern multipliers (copying devices "xerop::'in-

tine", etc). Cur:~ently there are no such eouipmc:1t a-': -·~TII'i 

c~urse3 in Zaporozhje. 

For a better lcar~ing of delivered !ectures the courses 

should be equipped with modern technical means for traininc 

~hich are now practically lackin~. 

~e think that for conductin~ lectures it is nece3sary Lo 

have: 

(or videorecorders ~ith screen projection). 

2. Slide projector for sho,·rin£:; slic3.es, drn.rrincs .-ma din.,--:;-

3. Culculn.tinc~ and computer f11ciJ.i ties for r.micing caJ.cul''.-

ti ons at lnbor·~-t O:r'IJ ·:10rk. 

It is very -i.r;1;1orto.nt to provide TrfIDO courser. in ~~r~.po:ro7.h,je 

1:rith moder comrmter f.".Ci.~itios. 

The courses ahould have their own displny room ~hich are 

connected to computer or hnvc 226 r1odc~ls pe·"-

sonal computers. It ia pos~icle to une other computer f~ciliti~a. 
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8. Conclusion and recommendations. 

1. Infonnation necessary to ca:rry out the activities in ques

tion, has been selected and processec together with the \.TIDO 

staff. All the recormnendations of the UIUDO industrial department 

staff have been taken into account when preparing the report and 

carrying out the preparatory work. 

2. The analysis of the collected materials, as well as t~1e 

meetings in Vienna, r.Ioscow and Zaporozhj e sho•:red that this ·work 

is most urgent and topical since it allorrs to introduce positive 

changes in the THDO courses programme ained at training enn;ineers 

from developing countries. 

J. A review of the main trencs in the development of the iron 

and steel industry allowed to specify the mai::i :;uide-lines in 

rertding nevi lGctures courses ir. the Progra.111ae of training 1 etallur

gints from developing countries in accordan.ce with the latest 

achievements of science and technolo[.;y. I1he Programrne s'.1ould take 

into acconnt the main tendencies in the development of metal pro- \ 

duction. 

4. Acquaintn.nc0 with the documents and materials of the 

U!TIDO courses in Zaporozhje showed that on the whole the Pro,-:;rrunme 

q·ii te well embraces the main di1•ections in mctnl production and 

activities of specialists- administrators of the middle level 

of metallurcical enterprises. :~wever, in order to eliminnte a 

number of shortcor:iinga revealed ns a re~ml t of a de 'liled analyniri, 

it is necessary to introduce changes into the time table, atructurc 

of training o.nd types or trainiqi; 8.lJ v;ell as to prepare a drn.ft 

:'rogramme of traini'1.e a c;roup of metallurgists. 

5. The improvement of the process of traininr;, the improve

ment of t.hc quali t;y of the Programme and training efficiency will 

·be achieved due to a mor'.J concrete composition and reri.lization of 
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the Programme with special division into sections, courses and 

lectures with concrete mentioning of the number of hours in theo-

retical, seminar and practical studies. 

6. l~easons for having one programne for all the croups, 1:rhich 

can be slightly modified in problems of training in subgroups de-

pending on the speciality of newly admitted trainees have been 

given. 

7. Visits to the best plants where participants can get ac-

quainted with nev7 techn.ology, methods and ··.rf!.~TS of ro.ti'Jl.:.al and 

effective organization of production processes should be recoe;ni-

zed as one of the most effective fonns of inproveng the business 

qualificatjon of specialists. That is why such a form of training 

as visits to other plants must constitute not less than one t~1ird 

of the educational process' time. 

8. ,.I1opics of participants' techical papers are too cenernl and 

their level is rather lou, It is necessary to work out these to-

pies and suggest concrete subjects of investieation. 11rainees 

should be given special assistance when writing their technical 

papers so that they could use knowledp;e obtained nhile preparing 

and defending their papers after returning to their native coun-

tries. 

9. Active methods of training are a proGressive form of ob-

tainine and retaining one's knowleclge in tL: system of advanced 

training of the staff. The nevi rroeramme suec~sts that the volu

me of active methods of training in the form of business manac;e-

ment go.mes, discussions, seminars and concrete industrial situa-

tions analysis ohould be increased. 

10. The nevi Programme well not only give a theoretic&! lmorr
tltt.,.,. 

ledge in the sphere of computer aprlico.tion, but also tea~w to 

use dirplays with the help of FOI~'r?J~;: and A~>SEI.TBLEJ1. 
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11. It is necessary that a nur:iber of modern topics:"Robotiza-

ti on and robot techniques", "I.lethods of searc :1ing for techno,_ogi

cal ideas and solutions", "Quality Control of IJa.nufactured Pro-

ducts" which will broaden the partisipants' outlook and give them 

the necessary information, should be included in the new Progra.rru;.e. 

12. 'ro ort;ani~e practical seminars , the educational and scien-

tific potential of enterprises and educt:1.tional institutions of 

Zaporozhje is mainly used. It is recommende ...... that teachers should 

be selected and trained m~re thoroughly and teachers from univer-

sities and institutes located in the neighbouring metallureical 

centres as well as in lloscow should be invited to work at the 

cot.lrses. 

13. The unification of the form of all methodical documents 

and materials for the courses (programmes, papers, synopsis of 

lectures) will facili ta~e t11e vrork and standardize the d.-Jcurr.ents. 

14. In order to solve the problem of making eroups more homo-

geneous as to their specialities it is necessary that every year 

1-2 Soviet representatives should be nent to the UITIDO for 3-4 

days which would enable them to select cand ·.cutes more thoroughly. 

15. At practical seminars the technical means. (films, slides, 

etc.) are still used very little. In order to improve the training 

efficiency it is necessary to provide the courses nj_th additional 

organizational technical means. 

16. It is considered expedient that a conference of a group 

of experts on the problems of improving the UHIDO courses pros-

rrunme in the USSH and modern trends in training eneineers from 

developing countries should be held in .June 1986 in 7,a:porozhje 

on the basis of the UHIDO ·ses. 

/ 
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Date and 'rime 

23.09.86 

900 - 1000 

1noo 
~ -

11 JO 

1.300 
1400 

1100 

1230 

1400 

1700 

JO.D9.86 
'.):) Qtl 

a-'- - 17 '"' 

Programme of 

UhIDO worl-;:shop metallurgists' group 
practic~l studies at the Azovstal 

Appendix 1 

Steelworlcs, Zhdanov, Septeuber 29 - October J 1986 

Item 

Lecture on the history, the ~resent state and future development of the Zhdanov 
Azovstal Steelworks 
A visit to the Steelworks museum 
Safety precautions briefing 
Lunch 
A tour of the Steelworks, BOF, sheet mill and rail and structural steel 
mill s110ps inclusive 

Practical studies in the St eelv:orks' shops are carried. out for: 
BF engineers - in the BF shop 
Steelma.kers - in the open-hearth shop 
Hollers - in the p~imary mill shop 
Refractory engineers - in the metallurgical furnace maintenance shop 
!.Iecha.'1.icn.l engineers - in the ni.achine shop 
Foundry men - in the foundry shop 

~ 

•Jl 
\.,.) 



Date and l'ime 

01,10.86 

900 - 1700 

02.10.86 
900 - 1700 

OJ.10.86 
900 - 1700 

Item 

Practica.J. studies in the Steel,·rorks' shops are carried out for: 
BF engineers - in the BF shop 
Steelmakers - in the open-hearth shop 
Rollers - in the rail and strlctural steel mill shop 
i~efractory engineers - in the metallurgical furnace maintenance shop 
I.1echanical engineers - in the metallurgical equipment mai~tenance shop 
Foundry men - i:n the foundry shop 

Practical studies in the steelworks'shops are carrieJ out for: 
BF engineers - in the .. BF shop 
Steelmakers - in the BOF shop 
Hollers - in the sheet mill shop 
Mechanical engineers - in the rail sand structurc.1.l steel mill shop 
Refrnctor;r engineers - in the metallurcicnl furnace maintenance shop 
Ioundry men - in the foundry shop 

Practical studies in the Steelworks'shops are carr~ed out for: 

BF engineers - in the BF shop 
Steelmakers - in the BOF shop 
~ollers - in the merclrnn'.; rni11 shop 
Foundry men - in the foundry shop 
Refractory en,sineers - in the metallurgical furnace maintenance shop 

~ 

V1 
~ 



. 
Date and '.(ime: Item . 

r.'lechanical e!'lgineers - in the open-hearth shop 

Uotice: The list of actual subjectmatter of the prs.ci:i~al studies is worked out by the manae;ement 
of the workshop and is coordinated with the Azovstal Steelvmrks manaeement. 

. 
Date and Time! 

Progrrunme of 
UlJIDO workshop metallurgists'group 
practical studies at the Krivorozhs:t9.l 

Steelworks, Krivoy Rog Ocrober 13-17, 1986 

Item 

Appendix 2 

V1 
~~ ........................ ..-........ ..-. ............ ~ ............................................................................................................................................................................................................................................................. ,n 

13.10.86 
900 - 1000 

1000 - ·1200 

1200 - 1300 

13°
0 

- 14°0 

1400 - 1700 

14.10.86 
900 - 1700 

Lecture on the history, the present state and future development of the 
Krivorozhstal Steelworks, I\.rivoj Rog 
A visit to the Steelworks museum 
Lecture on safety protection and moveme.t at the Krivorozhstal Steelwork3 

Lunch 
A tour of the Krivorozhstal Steelworks, including BF No5, open-hearth, 
Primary mill and merchant mill shops 

Practical studi~s in the l~rivorozhstal Steelworks shops are carried out for: 

BF engineers - in the nF shop 

""" 



Date and Time: 

15.10.86 
900 - 1700 

16.10.86 
900 - 1700 

17.10.86 
900 - 1700 

. Item 

Steelmakers - in the open-hearth shop 
Rollers - in the primar~r mill shop 
Foundry men - in the foundry shop 
tlefractory engineers - in the metallurgical furnace maintenance shop 
r.Iechanical engineers - in the machine shop 

Practical studies in the Krivorozhstal Steelworks shops are carried out for: 
BF engineers - in BF No5 
Steelmakers - in the DOF shop 
Rollers - in the merchant mill shop 
Foundry men - in the foundry shop 
Refractory engineers - in the metallurgical furnace maintenance shop 
rJecha.nical engineers - in the machine shop 

A visit to the "Krivbasruda" 

A visit to the Southern and Horthern Ore dressing mills 

Appendix 3 
Programme of 

U:TIDO wo::.""kshop metallurgists' group 
practical studies i•1 :·i-:v, Octo'n~r 27-31 1986 

V1 
C"I 

Date and Time Item 

27.10.86 

9
00 _ 1o'JO Lecture on the history, the present stn.te and future development of the Paton 

-~ 



Date and 'rime 

1000 - 1300 

1Joo_1400 

1400 - 1700 

28.10.86 
900 - . 1700 

29.10.86 
900 - 1700 

J0.10.86 
900 - 1700 

31.10.86 
900 - 1700 

. 

Item 

Electrowelding Institute 
Study of Institute laboratories 
Lunch 
Study of Institute laboratories 

Practical studies at the Pm7der metallurgy Plant in Brovari 

Practical studies at the Kiev Wire products plant 

A visit to the Kiev Polytechnical Institute 

Sight-seeing in Kiev 
Appendix 4 

P:roerarrm1e of 

lHJIDO workshop met nllurhist s •group practical 
studies at I.Ioscovr Tube Plant ifovember 12, 1986 

Date and Time: Item . 
12.11.86 

00 00 . 9 - 10 Lecture or.. the history, the present state c ... nd future development of the 

1000 - 1030 

1030 - 1100 

Lloscow .::'ube Plant 

A visit to the Plant I.luseum 

Lecture on safety protection a..'1d movement a:'~ the Plant shops 

_, 

V1 
--J 



. 
Date a."ld ·rime! Item 

00 -- UIT - - - . -- - -- -------
11 - 13 Practical studies in electrowelded pipe shop Uo1 
13°0 - 14°0 Lunch 
14 OO - 1 GOO Practical studies in Electrovvelded pipe shop lJo2 

16oq_ 11°0 A visit to the enemalled ·,vare production shop 

Programme of 
UNIDO workshop metallurgists'group practical 
studies at the Southern Tube Plant, 
Nikopol, November 26, 1986 

Appendix 6 

Vl 
co 

-----------·-. - - - - ----····- -- ---- - - . - .. - .•... - -1 ..... 

Date ru1d 'l1ime : 

14.~1.86 
900 - 1000 

1000 - 1030 

1 oJO - 11 OO 

1100 1300 

1300 - 1.ioo 

1400 - 1530 

1530 - 1700 

Item 

Lecture on the history, the present state ruid future development of '.;1,e 

Southern '.::\lbe Plant, Hikopol 
A visit to the Plant museum 
Lecture on safety protect.....-ion and movement at the rlant shops 
Practical studies in the tube-rolline tools production shop 
Lunch 
Practical studies in tube-rolling shop Ho2 
Practical studies in tube-rollinG shop Ho? 

.J' 



Proc;ramme of 

u:JIDO workshop metallureists 'group practical 

studies at the Novolipetsk Steelworks, 

Hovember 17-21, 1986 

Appendix 5" 

Date and rrime: Item 

11.11.86 
gOO - 10°0 Lec·~ure on the hintory, t 11e preocnt ntate and future development of the 

1000 - 1100 

11 OO - 11 JO 

1130 - 1330 

1300 1400 

1400 - 15JO 

1530 - 1700 

18.11.86 
900 - 1700 

Novolipetsk Steelworks 

A visit to the Steelworlrn rauseum 

Lecture on safety protection ruid movement at the Steelworks shopn 

A visit to the product coke shop 

Lunch 

A visit to the Steelworks' Sintering plant 
Lecture O'l. t~ie environmental control at the Steelworks 

Practical studies in the Steel·.vorlrn shops are carried out for: 

BF engineers - in BF shop No1 

3teelmakers - in DOF shop No1 

Rollers - in sheet mill shop No1 

Foundry men - in the mould making shop 

l~efractory en(iineers - in the met11llur13ical furnace mnintenance shop 

Uech.;..nical engireers - in BOF s:1op No1 

,, 

V1 
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. 
Date ~ind I'ime : 

20.11.BG 
900 - 1700 

?1.11.86 

9
00 _ 

13
00 

1400 - 1700 

. Item 

Practical studies in the Steelworks shops are carried out for: 
BF engineers - in BF shop No2 
St eelmal:ers - in the electric st eel melting shop 
Rollers - in sheet mill shop No4 
Foundry men - in the foundry shop 
:~efractory engineers - in BOF shop No2 
i.Iechanical enginee1·s - in sheet mill shop :JoJ 

Practicn.l studies at the Lipetsk Iron and Steel Plant "Svobodni Sokol" 
Sight-seeing in Lipetsk 

,.I 

,-_-;-, 
0 



A.A.Vasiliev 

I. Lorenzo 

I.A.Loginov 

B.Hidzhavan 

A.Balazs 

G.D.Surgutchev 

I.Velev 

Yu.G.Grebtsov 

A.P.Shevchenko 

- (~ 1 -

I'he list of officials with 'Nhom the 

consultants met during the prepara

tion of the report: 

Vienna (UEIDO) 

- Director of the Industrial operations department 

- Uanae;er of Persommel training section of the Ia-

dustrial operations department 

- Cpecialist of Person..'1.el trainig section 

- Senior interregional councillor 

- Llanager of I.Jetallureical section 

- Specialist of :.~etallurgical section 

- Specialist of I.Ietallursical section 

- Specialist of Lletallurgical section 

Assistant manager of mro International ·:1orl:oho~~, 

on electrowelding 

tioscow erhe USSH State Comraettee on Science and 'l1echnology. 

I.:::. Kukin 

The USSR State Corrunettee on External Economic !\ela

tions): 

- Deputy clLef of the International Economic anJ 

Science and 'Cechnical Orr:;anizations nepartnent, 

'rhe USSr{ State Comnettee on SciAnce R.nd '~echnolo-

e;y 

B.F. Clmprikov - Specialist of the International Economic e.nd ~:cien

ce and 'l'echnical Or[;anizations Department, The 

USSR State Commettee on Science and 'l'echnoloe;y 

B. V .i(urotchenko- Speciali3t of the International :Sconomic and 'i'ech-

nicA.l Organizations Department, 'rhe U~!0H State 

' 



Yu.S.Shevchenko 

V.V.Vlasov 

C2 -

Commettee on Science and Technology 

Deputy chief cf the '~echnical Aid for u:ro di

vision, The USSR State Cornmettee on External 

economic Relations 

Specialist of the ·rechnical .A.id for UITO di vi

sion, The USSR State Commettee on External 

Economic Relations 

Zaporozje (Zaporozhstal) 

IT.P.Tarapurov 

A.A.Gerasimov 

A.V.Grebenukov 

A.V.Golovko 

E.V.Prokopenko 

V. I. Larushkin 

.U.G.Bvtushenko 

V.V • .A.nankov 

L.G.Podeuyny 

Deputy IIinister of Iron and Steel Industry, 

Ukr.-:mian Soviet Socia:i.ist Hepublic 

Director of the Zaporozhstal 3teel'.'TOl"ks 

Chief engineer of the ZBporozhstal Steelwor1:s 

Deputy director of the Zaporozhstal Steelworks 

Chief of ·rechnical control di vision of the 

Zaporo7.hstal Steelworks 

- Director of the UNIDO Iron and Steel Courses 

Assistant manager of 1 he u;rrno Iron and Steel 

Courses 

Head of Steel .1aking c;roup of the UUIDO Iron 

and Steel Courses 

Head of Blast furnace eroup of the UTTIDO Iron 

and Steel Courses 
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