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The dintr cactioa o Yo paver gioee s oy Lo o e d Vel
spment of the ovit v oana ool Lot ev, 1ocaly o the postwa peried,
A tarle showt the rice io pz2ooution of boe raur bLpor ol welalinrgical
output from 19,9 4o 10 0, Dt e civen ooeat pne T10 U atution of L ron,
cleel, and roilad prodrct, suts L5 e plabe ol the wanairy.

Technioal progeas. v the esvraclios 00 ‘ron ovc atd Ste preparation
for Licet—-furnace sl e S ibnoirated Dy U follon o fogparee dolr
1972, 268 million topr »3 of commerrial-r1rnice 1oon ore were mred, including
more than 80 re» cent Lo the Sroncast method; the carth-woving capabs lity
of the newest cxzavat . cyetemg o AL uurk sa 5,006 md7h, herause ol
the low irop cc:tent ‘n the cre pined (36,59 rer cent', _ome B0 per cent
of it wium corcuntratea, reenltasy n e production of 127 militon {onnes
of concentrate with un avirase 1rar Costent of 7.2 per cent, ‘T™e con=-
centration technology tv: leon orer 1 seing coatlinuously imoroved, whilst
at the same *ims obsoleie epnipwo.t io bring acdernized or rerlaced. (reat
attention is cirected at the preparaiion 2f the burden for brast-furnsce
pivcensing. The eatire prodaction of agglomerates tor biasi-furnace use
iz luxed. New pelletrzir, plante sre scheduied to po into operation.

I 1972, *~~ Soviet Union produced sore 8C miilion tomnes of cuke
and mined 170 million tounes of coring coal. The paper discusses the
preaent state of cokeecliemical production und :ihe methods whareby it may
be further expsnded snd :mprovad,

‘fechnical advancee in blast-furnaen gteel-mnking have been roflected
in an increase in cffoctive Puraac: velume to 3,000 md (a $,000 m> furnsoe
is in the conslrustion ntase), in the raising of the blast temperature to
1,200°C, and in the ure of natural gas and oxygen. At the precent time,
natural gas is used in lhe produciion of 3% per cent of all iron and oxygen
in the production of mo~c¢ than 60 per cent. The bast blast furcacee
oparate with a. effeotive volume utilizotion tfactor of 4) per cent and a
coke rate of about 450 ke/tonue.

3tesl-makine pattern: have ghifted 1n recent years towards a larger
relative percentage of rasic oxyzen (L) production, The major technical ,
trends here inciude the following : processing wunits of greater capacity
and improved designy tivn use of oqygen ani hiph calorific-valus fuel fo- §
process intensificativn; “elier steel casting techniques, primarily
through the use cf conl.nuoue casting ~lanig; the introduction of electro-
slap, are, and induction heaiing in the menufacture of bighequality
steels; and the use ci syrthelic glams for outewf=furnace processing of
metal. The report cites duia dencriding the perfermance of individwal
LD and open-hearth slops, ar ell as the worxing choracteristiecg of twine
bath (tandem) ateel-pe!tins furnasam,

The pection oo rolics prodausty offerg s oriaf techitical survey of
the status of thic coctor, along wio ik 4 wiscussion of provlems relating
to quality improvemori snd divers:firaticn of tna product lina, and the
fitting out of production . hope with he jatest equipment and machivnery,
The paper concluden wilh ‘e sressrtatior o gume duta o developuernts
in the field of tube, raecct (witli metall.. 4nd non-metallic roatingy ), ’
and iron-cemponcont productio .. ' §
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Prior to the Graat Oatot. + Lot st Revolubion, Rusain lagged oonsiderably
bohind the leading ~ap:.aligt ountries ir indusiria’ development, In 1913
its sharc of world pruduction of iron and eleel amount ad 1o only a little
wore than 5 per cert, At tha! +1m + the outpit of these metals stood at
4.2 millinn and 443 willion iomic, recpectively,

With the (riumph of the socialist pevolution in our country, the '
foundation was laid 101 the »arid devaloppent of

the antire national ecomomy,
including the iren and steel snductry,

During the period of the five-year plans preceding the Second World ¥ar,
Soviet ferrous metallurmg, becamc o haghly developed imdustry with a technology
approaching that of the 1rvn and steoel industries »f thn zost agvanced capatalist
countries, md in subic insisnces Fuoprasing thom,

The war o 1941-1%45 inflicied enormous damage <n the economy of the

Boviet Uniom. Tt was orly i 194l that ihe country re-sttained the prewar

level of sterl wnd rolled stngh yrtemid . *nd only ‘n 1949 the levels of irem

smaliing, ore extractior amd coxe production,

Sudbsoquant yoaro witicssed a rapid expansion of Sevi;ss forrous mseisllurgy,
which W 19 was able to pase the 100 ®illion-tonne mark in steel productien
PO yoar, and in 1971 beoam: the world's lnading pioducer,

The growth rates for the Rajor categories of iron and st _el produotion
ot bs seen in tadle 1.
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Basic indicators of ihe expansicn of Soviet ferrous metallurgy

:n the posiwar period

gig Mcti Production, milliona of tounes per

ks, e,

calaporics 1920 1995 1960 1365 0 1911
Iron 192 33,3 4647 66,2  B5.9 89.3 92,3 ;
Steel 2Te3  45.3  A5.3 91,0 115.9 120.6 126.0
Rolled stock, totals 20e9  35.3 5140 0.5 92,5  95.9 99.4

inol. finished

rolled atock 18.0 30,6 43,7 61.6 80.6 84.1 87.4
Steel tubes 2.0 3.5 5¢& 9.0 2.4 13.4 13,8
Iron ore 397 71.9 105.9 153.4 195.5 203.0 208,0
Coke 21T 436 5642 675 15,4 T8.3 T0.7

Thie cxpanded scale of Production was accompanied by a significant
improveasnt in qualiiy, resulting from a consistent mlicy of equipment
modemiszation and plant redesign, the establ.shment of new, technologically
more advanced plarts, technical improcments at all stages of processing
and the introduction of new processes.,

At the present time, the bulk of metal output -~ im, steel and rolled
stock ~ {8 produced at large metalworks having an annual output of more than
e million tonnes (see tadle 2),
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Percentage breakdown of total output of rlants cowing under the

Minietry of ¥errous Metallurgy of the USSR
in 1971, by size of plant

ts duc Iron Steel Rolled stock
Up to 500,000 tonnes/year 26 6.7 8.2
i 501,000 ~ 1 million 2e7 403 8.3
; Nore than 1 million 8940 83.
1%‘% 100, Tﬁ
1,

With its enormous natural supplies of iron ore, the USSR leads the worla
in the extraction of this resource. As a result, it is able to satiefy
the requirenents of its own iron wmd steel industry fully and to export a
oonsidereble quantity as well,

In 1972 the USSR mined 208 million tommes of commercial-grade irom ore,
including more than 80 per cent by the must advanced opencast methode.

The opmicast iron and Ranganess mines of the Sov:et Union were tho *irst
anywhere to employ powerful nontinuous-action earih-moving systems consisting
of melf-propelled wuckei-wheel excavators, trunk conveyers and cantilever
stackers, dystess of this kind have & capacity of ns much as 5,000 3/,

The average iron content in comercial-grade ore in 1971 was about
59 per cent. Because of the iow iron comtent in the ore mined (36.8 per cert),
sbout 80 per cent of it was concentrated; in this way, 127 million tommes

of iron ore comcentrate with an &versge iron content of 62.2 per cent were
obtained,

The beaeficiation tecknology for low-grade ores is being constantly
improved, specif:cally through the development of mlti-stage concemtration
tystems, the introduction of pebhle and no-disc grindimg at mining and
beneficiation combines, the modernisation of one-siage and two-stage systeams,
~and the replacement of obsolete and inefficient nachinery.




The beit-quality iron cre concentrates arc oretuced ab the mining and
beneficiation combiries ot the Krivoy Kog Coal Basin., In 1971 ine rom
content in these concentraten amounted to 6542 por cen*s  The country®s total
production for that year stood at 47.7 million tonnc: of concentrate with ar

iron content of 65 per cent or more.

The total 1971 extraction of iron tu conseniratc Jorm remalned at the
1970 level ana auounted to 75,9 per cent, despite the lower iron content in
the ores mined. The principal trends in the further improveasent of ore
beneficiation involve thorough recovery of minerals from the tailings left
over from the concentration process, greater extracticn of magnetic irom, and
& reduction in ore processing losses.

The Soviet Union is an important producer and exporter of commercial-
grade mangmnese ores, production of which reached 7.3 million tonnes in 1971.

The five-year plan for the development of the USSR economy (1971-1979)
calls for conaiderable further expansion in the supply of iron ore to 4the
ferrous metallurgy industry, There is to te more extensive use of conveyer
transpor. systems and heavy-duty motor vehicles in the opencact mines, and now
types of benaficiation equipnent are to be designed.

Keen attention hae recently been focused on protlems pertaining to ths
preparation of the burden for blast-furnace use. A significant percentage
of the iron-ore raw material for tlast-fumace use is aglomerated and reaches
the furnace in the fomm of ginter or pellets.

T™he entire Blast-fumace agglomerate is Tluxed; iic basicity im 1972
was 1.2,

The 3oviet Union leads the world in agglomerate production, Approximately
one third of the world output of agglomcrate is produced in the ul: (138 million ,
Somnes in 1970 and 140.6 million tomnes in 1971).

According to present plans, the main increase in production capacity will
come from the construotion cf pelletizing plants, 1n 1971, 13.4 million
tonnes of self-fluxed pellicts were produced with a f1aring index of 0.8,

Work is in progreas to faprove the production technelogy of petallized
raw material intended fur uce in <lectric ar. furnaces,
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e Cokee-choms oyt 21 . 3acticn

The Soviet Union leads the world in coke production,

In 1972 approximately 80 million t-nnes of cokc¢ were produced and some
170 million tonnes of coking coal wcre mined,

The Soviet Union is a major exporter of coke, coking coal and chenical
coking products.

As of 1 January 1971 ihe country?s effective caking furnace capacity
congisted of 173 dinas~brick batteriecas and 12 fire-brink batteries,

8ince 1958, ccking batteries with large furnaces - 30 cubic metires and
above - have bern built, A Project for the comstruction of 41.6-3 fumaces

with ooking chambers measuring 7 metires in height is in ‘he course of imple-
aentation,

Virtually all kard coal initended for coking ir enriched at large coal-
concentration mills operating with advanced beneficiation methodss hoavy
aedia, hydro-cyclone devices and flotation.

The USSR leads the world in the technique and volume of coal flotation,
Through the use of advanced technology, it has been possidle to increuse
oonoertrate production (78 por cent concentrate yield) and to make extensive
use of low-oa’ ing and gas ooal,

At many Plante, the burden: consist of 30-35 per cent gas cosl,

Before the coal is used for coking, it is prepared by a number of
advanced methods such as ﬂuiaisod-bﬁmef the coal in an air-rated
sedium and prelisinary heating before it ;& loaded into the ocoking fummaces.
The beneficial effects of these melhods are reflected in production of high-
quality blast-fumace coke from bardens rich in weakly caking coals and in
inareased coking farnace productivity,

The technologiocal Processes of wnloaling,storing, transporting,
concentrating and preparing the coal for ooking have been completely
nechanised.

Labour-intensive furnace-maintenance operations at the coking batteries
have been largely mechanised and sutomated, and the smokeless method is in
use when charging the coking chambers with coal burdens,




Bathciont ova i im0 e el e e ity ot 4 nuber
of the newest, planis, and tios hus cad . recaatle to o atillse ‘he hoat of

the hot coke mna 1o, VIRDTOVeE 3 hi Quani by,

The qualily of vhe Wast-furaace ok «8 up to inlernational otandards,
€0 that maximum intencification o Lhe iast-furnace process iiself becomes

feasibie even with relatively low coke jaion.

Chemicil coking rroduct: ar. recorered ard v oproocsied we.nyg continuous

processes and officient equipment,

The ranpe of 1hese cheminal coking nroduets, wh.ch nunber 260 different
substances, 1a up o modern standarde,

Puture plans look to further expans,n und ‘rchmcal improvenent in the
area of coke-chemical production along *lo foliowing lines: better
preparation of coal for voking and the conslruct;on of even larger soke-oven
batteries with fully automated chambe;u op 50«60 n capaciiye The building
of an industrial plant for formed cokgy 1 furihes increase in the gise of the
equipmerit used in the chemicrl praocesser, aad the introduction of antie
pollution recycled water gystomg arc add-tionz] moasures which arae contenplated.

Se  Blest-turnace production

The main ‘cchnical advancos in 2 urea of by, ast--fu nace produciion
have cenn an increase in effective furrice wiume and an improvement in fumace
design. During the poriod of 3oviel mde, staadard designs have been prepared
and furnaces built with capacitie. rangivs from 910 4o 3, 200 n (one with a
capacity of ‘3.00(&«@:3 is now under construction), In 1971 the average furmace
capacity rose to 1,135 m3.

At the ond of 1972, 132 blast farnecos were 1a operation at the plants of
the Ninistry of Perrcus Metallurgy, including 16 with an erfective capacity
of 2,000 I3 and above, four of which had a capacity of 2,700 m3 and one a
oapacity o1 3,000 m>, More than 96 per cent of the 1pop Produced was smelted
at 109 furnaces operating with high top prescure.

o

Blast fumaces of 2,000 m3 capacity and above ape decigned Lo operate
with a bdblagt temperature of 1,?00°C and hich top aressure, supplementary
fuel injection and oxygen enrichment of the blasi, A¢, the present time, 106
furnaces are running on natural CHEy aceounting for E5 per cant of all the
iron produced,
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chata i o T R S TVL I TR U TSP I,
the Peirovevy Vil S N T TP Pt wae s 1t by ks meihod,

It 1971, 2is firnaces wepe Sheraving with amasut (Cue, n‘sl) injected into
the biast-furmrace tuyor sy te with coal dus o,

By feeding natura! paq Mo tae e

subsiantiully lowered,

NEETL G, Ve ol g ean be
This techn.que oo covuiderally more eftective if
accompinied by the e of Yryeen foroadr Vil enrl clmont,

It has been ostali: shed Thal furnace productivity increasen by approximately
2.5 per cent for cach ada. tional percentnge point or vxygen ia the blast, 1In

1971, 77 Blast Turmaces wore operating with oxygen, acoounting for €0,1 per ocent

of the ovarall iron production,

Nodern blae! fwraces are highly mechanized systoms. The furmaces ave
eucl:~~d in a seamleaa welded housing and have air-cooled hoarths and stave.
cooled shafts; some furmaces operate partly wiih evaporative cooling systons,
wvhioh are extremely eoconomical on water,

The make-up, bntching, ard ohargirg of the burden and the operation of
the hot-blast stoves are fully nutomatoed, Automaetic control of skips and
belleand-hopper apparatus has been inty-

duced, and top-gas pressure is
maintained automatically,

A numbor of works g computers,

Hearth maintenance and iron and -slag tapping operations have boen largely
mechanised,

Some indicalors oy the evolution of Blast-famace performance over
recent yeare arc ciied in the followin;: table,




Voariation ot klagneipal blact-furma.e parforeance

ind1cdalor, i Lk ook

dndycatlors A L0 19

Iron production per fumac:,

thousanis of tonn:.: ner yoar PR} 646 662
Cok~ rate, kg/t 64 o159 567
Natural gas consumption, :aB’/t 64 €G T2
Oxygen consumption, nj/t 16 40 45
Pummace volume utiligaton factor, m3/t 0.6€1 0,596 0,592
Blast temperature, °¢ 08/ 1036 1041
Top-gas prepsure, gauge atmospheres 1.08 1,24 1,21

Performance data for the blast-{furmace 8hop of the Cherepovets Netalworks,
ot whioh fumaces of various 8izes are in operation, are given in table 4,

Zsble 4

g _for the Qgegeggveta Ketalworks, ;21;
W LCeB Shop
m 1 i ﬂ mm

Pumace wilue, n’ 1007 1033 2000 2700 1685
Purmece volume utiligation

fastor, mi/t 0.534 0,454 0.447 0,502 0,481
Goke rate, wi/t’ 561 464 450 458 an
Blast temperature, °C 1033 1026 1133 1145

Top-gas pressure, gauge
stmosphares L6y 1701 1.67 1.68
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4 Steeluak ne wnd ferre-elloy oruduction

The present stute the am in Pteelmaking hee beer deicribed in the
paper "The Use of Oxyren in Stecl Productior ", subiitied by the Soviet
delegation, and for that Te1uen we shall limit ourselveg in ‘his paper to
a few additionai remarks.

Technical advances in 3tee_making are being made Primarily along the
following liness increasing tho capacity and improving the design of
steelmaking unitsg intencifying the melt Procesc tlrough the uge of uxygen;
extensive use of high~caloric fuel} improvements in the technology of
ateel oasting, Principally at continuous casting plants; the uge of electro-
slag arc, and induction-vacuun melting in the production of Premium-quality

steels and alloys; the introduction of out—of-furmnace vacuum treataent; and
the ume of synihetic slags.

In recent years there have been profound changes in the pattem of
steslmaking, some idea of which is conveyed by the data in the following tadle.




Mring the porod FPOTEE Sy vl e nae s e 911 ved nainly
th]-n_u,-h }Ql(:}lcl’ 0[‘5:;:‘&1‘. of LD :‘,‘ll(‘u], P., },\ T e Ty f 1-};’ “he SOVIG& Unlon
had i operas von S0 ED Covvertors o wr, o <t cenaiity of 100 tonnes

OT mol & including Lhvee in ih 00 bonre gm0,

The bar ¢ type ot LD ahop s 4 ‘hree-verce, one, In the bes' of ihece
shops the "opeas. fic Froductiv. ty» (the rLopYs vimual ontpul per unit of
total rated installeg capacit,v) LB BT Lo 10,000 topnas per tonne per
Year (sce tanle 6).

. Shop A Shop B
icators X A 3

Design capacity,
thousands of tonnea

Actual weight of heat,t 123 142 143 122 124 132
Production, thousands

of tonnes per year 2637 3045 3224 2393 2894 3214
Congumption p: & tonne

of steels
iron Bo6s 8590 gy s, 849 851
scrap 276% 277% 285+ 269 268 262
Lining life, number
of heats 515 485, 513 548 709 748
A —

» "
¢ For shop A the consumption figures are per tonne of glabs produced

in contimuous casting plants,

A major ractor contributing to increased LD shop productivity hae been

the incrense in the weight of the charge, which in wome caves las been

50 per cent greater than iho desigm weight, By dpgradirg the Quality of
tardolomite refractories and inproving the melt techuology, it has been

Possidble to achieve subst&ntially longer \essel lining life (cee table 7),
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Ieprovement 1 tining 1ife for 100-130--1.c 1ine

Levserl 1rom 1967 to 197,

-I.ining 1ife, nuplor — Yeanr
of reits 1267 1988 1960 1970 N 1972
Average 179 259 146 aAGq 479 467
Naximue: 00 546 646 764 850 829

A s:gnificant ircrease in LD steel production hasg been achieved by
wtepping up the blost intenmity to 3.5-4.0 %/t, It is planned that at all
the LD shops now wnder consiruction, or scheduled for construction, oxygen
Plast intensity ¥ill be 5-7 /i, The n-w shops will operate witp the
aystem of inoomplete g8s coutustion,

With respect to level of tecimologs oal development, operating nethods
od utilization of vessel capaoity, S8oviet LD steel plants are not much
different from their counterparts abroads the same methods of blowing,
slag formation,and steel killing and casting are in use.

Of great importance to improved LD shop perforvance are the measures
taken to upgcrede the quality of raw saterials, standaruise the burden and
reduce oonverier down-time,

*

The renge of steels produced in oxygen comverter shopt has been
continuously expanding. Along with rimmed, balanced and killed carbon
steels of various composition and purpoee, LD shops also tum out approxi-
sately 10.4 per cent of low-alloy and alloy stcel, Work is under way to
extend the range of output ‘o include a nuadber of stainlese, electric and
other stecl grades neeting particularly high requifemmts.

The industiry has profited greatly from the work done by rescarch
institutes and metallurgical plants on the cunversion of gpecial irons -
vanadium, phosphorus and Banganese. This research has been incorporated
into the technology which is row, or soon will be, in use at Sovieiworks.
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Mring the perica PUOE o ey g e, TATEdLe an s Py et LD shope

[}

rouse from 28 ¢ 0K rglt, :

Ons possivlae rears ctoncereas v, Ly productivity ie ony 12ducing the

tine beiwoen blasts, wch op which o tucer Ur oy osooap loadige To 8pced

up this operation, the 1.w ShopE are wn nave Ligh-capan: vy ladlci, with

which scrap loading can L compleiced in one ur Lwe operaliang,
Murther improvemnts or LD slecimaiing wil) remize more exten sive
use of high-speed BN Loy and nortro, asvices, wd grest attenvion is

therefore being piven to the development of now syiemn Yor dynamic contpe)

of the melt and flex.p|. contro. of the production process as s wheles The
use of computer-assi.ted automation sysiemy provide: a weane of optinising
the blowing, and of v ducing ite durat.on, in addiilon o astablishing
«he necessary conditions SCroimproveod ateo) quaiity.

At the present Yooy the Sowvie, Unoognty basi Steelnaking capae: ty is
concentrated in open-hearth plant:,  Mhe rougon for inia 1ies ir the faci
that at the time when the LD procens omae v 40 grneril ndustrial use, the

iron and steel woprsg of the Soviet Union ul- “udy had dn service | large

number of technicaj 19 up-to-dote Opunetenrin f
degree of technical and econcmin eff'ici spce

x,J‘ [

“aTadees operating with a higu

At the beginring of 193, 450 open-hearth fwrraces weve in oreration
at iron and stecl works, distr:buied acrording
the following tatie,

L0 capacity as shown 'n

L0 200 00 400 oo oYSr
411 . . 3

Number of fumaces [y A0 4. - A 25
Percentage of inta}
| numbaer 150 300 1400 3y, T3a 2ol 4L Tel
Porceniage of total

Liheel production cod .00 10,4 oo
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Over a noghor g GEREG L Car y ry PGt LYy R poen ralsed
by ancreasirg the Waaat oy PR, 0L ey, e tivuace: to
tandem operttior {w. i, TV veeon o trus op of )y s fuinaeats upper and
iower paris dur.ng MAOT ovorhaai g, wd inpr. Y RRC dioim ang meld
technology, A pacticulariy diparont swovation i Jpun-hearyk production
wai: the use of 0Xyeen to specd up tath refirvoenent and mtensify thermal
conditions during Pamace aperation (see tapl)e e The application of
OXygen wae accompanied by the conversion of the furmaces to all=bugic
linings, whnich meant that the OXygun could ‘e uzed 4 beiter ¢ffect,

Indicatera

Nominal fumace capacity, t 210 478 200 430~
500
Actual weight of the melt, t 209 425 215 431- 241 482-
211 429 462 248 490
Aroual output of stee], 201~ 302~ 236 44~ 4~ 382
ds of tonnes 208 320 388 84 452

Per fumnace
Downtime, percertage Tede 202= Ted €= Buhe 7o
of NM? tiges 8¢§ 7.5 9.1 11.2 11.8
incls c0ld down-tipe 346 1.3= 5.9 Ded= 2.8~ 5,2
4;6 701 6‘9 904

When amalysing the data of table Y, 3t is important to bear in mind that
Plants C and D produce a more oxtensive rnge of grades than does plant E,




MindfHl cf the cconomic advar agoo 0o be coined fron o ner - tharough
wtilization of ity existiy prodistior erp-city, 1n recent iares the
Soviel Union has been lweting crext atioailor lo the developmen: of new
units which woald he compratidle ‘n Lice with b aprn-uccth zheops already

in operatvion, but would he superior tc them i terms of productivity and

certain other ariteria. Ome sucli aystem ig i twinelath fwmace in which
heat ie regenerated 1n a non-‘redityonal manner - ihreugh the uce of the
exhaust pgac to heat ‘he serop in the adjacent beil (11.r tandem process).

The mutatitution of twin-bath for open-hearth fumnaces reculis in a
two-fold increase in productivity in o ginglc unit, a five-fold decresse
in fuel consumption, & two-fold %o threc-fuld reduction in the amount of
refractory matorial required for repairs, and in a more wniforn tapping
of the melt over a tweniy~four-bour period, tLis being an importan: factor
in achieving more efficicmt equipment utilisation in the sleelmaking shep
ad during subsequent processing. Because twin-bath fumaces do not noed
regencrators, off«-tlast repair pariods can te ghortened and the man-hour
requiresent for each period considerably reduced.

At the present time, there are six twin-bsth furnaces, wit! a bath
capacity of 250-285 tommes cacn, in operation at Soviel iren snd cteel
works., Certain of their perforwance ind:cators for 1972 are listed in
the following table.

nual steel output, thousands of tonnes 1058 127 1174

Average weight of melt, tonmes 211 261 284
Down=time, percentage of calendar times 11.6 8.0 9.9
incduding cold down-time . 8.9 642 6.7




- i i —

That thece figures <houiq rot oo rogaraed 2o linite ig indicuted by the
way they nhave moved uver tha JOIrs 4i one of the fimoaces in question
(table 11),

Annual steel oulput, thousands of tonnes 498 830 1149 1174

Purrace roof life, number of heats 284 397 164 m
Refractory consumption foy repair, kg/t 4.95 3.9
Standard fuel conaumption, Xg/t 40.9 4.5 9.5 12.8
Oxygen consunption, m>/t 64 &4 63 6503
Charge conmwmption, kg/+ , 158 n62 1n33 1
Down-tize, per cent 12.9 11,3 7.4 8.9

Not-metal conswmption in twin-bath fumaces asounts to 65-68 per cent.
Buriers installed in the roof or ends of the furnace may be used to mupply
additional hout as & mesns of compensating for any insufficiency that wight
Arise beoluse of sn increase in the amount of scrap to be precenned.

Tvin-bath fumaces sre now being used for the production primarily of
rimed, balanced and killed carbon eteels, and also, in smaller aounts, of
various grades of low~alloy steel,

The conversion of open-hearth fwuaces to the twin-bath design is a
Redsure dictated Yy short-ters considerations; the basio poliqy in long-
Tenge plamming is to build up LD and electric steelmeking oapacity, with o
gradual cut-back, over the longer term, of stec} Wim at the upen-
hearth shops now in operetion,

A chareoteristic feature of the sxpansion of Slectric gteelmaking is
the trand towards larger units and larger steelworks in general, )
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At ine larger clecury  ore oo ¢ tne nowlr i reputated automat cally,

panrc—gemircile ooy-tams for the

L&

while certain plants have ntroduscd Grs

automatic supervision o7 the gleolma 0T jroi CSe

At the newly Wilt chopo wieh large J1oobri s surnaces, nedvy and labour-
inteneive opcrations have veon gucaes fully nechaniueds  The charzing of the
furnaces and the fccding in of Lulk mal erials and ferro-ulliays Are exuaples

of processes ‘hal huve been 2imost totally wmechaniz 2ol

An of 1 Japuary 1972, 212 elesiiic [uruates, ireludin . 18 of the induction
type, Were in aperaticn ot the iyon and steel worgs of the Miniotry of
Ferrous Metallurgye AL 99 of these furaaces ~ue aloel prudaced .8 caili into
ingots or in continuous cast.ng plarisy at the rest, 11 .v used for castings.

In 1973 the Soviet Upnion preduced & total of 11,48.,706 toanes of

eloctric steel, including 5,593,000 tonnes :n ‘neot form,

At the presenl iimc, Sovicl iroa and el works are operating 1€
eleciric fuv.aces ranging 1o capacii o Lrom 3% to 50 te. acu, 17 with 3 reted

capac.ty of 100 tonres. and U wito a Taled capacit, of 200 toriraie

Some 20 per cent of cloutsie steel oo preduc o we tn ‘he vee of ayger.
The oxygen conaumption rate in thr productyor of carion a 4 low-olloy sheels
2326 m'j,«’ﬁ. By blowing the metal with oxygen shd oW red materisls the
oxidation and reduction perocds of *he mell are shoroned aad mere efficient

use of the power it-ansformers i3 nOBLLG ce

The use of oxygen in the produci.ion of stashless atecl nas made it
possidle to wor« witn burdens containing more thar. 70 per cont of high-alloy
sCTHD, ard t0 produce ctainless steelu with a cirbon conient of up to 0.03
per cemt ir 40-ionn- arc fwmrmaces, and wral loyed steels wo il a carton ocntent of
up to 0.02 per cent in 100-tonne arc furnaces. Oxye'r: can Yo uced o equally
good cffect in the production of other ateeci types o8 well. The recult is @
10-15 per cent Jecrease in the time of the melt 'na o 15=20 ver cen! reduction

in electric power consurption.




One operating method whiclh nus woi W.Ge ag CUpLaic - savolives cobint. -

process of oxidizing a numb~r of a7 +tins with ‘e n. taing of the serg.
This is ancompliahlied by introducing iron ore concentrates and lime into -

‘ burden to form an oxiciuing “io3y oo thas way, the phosphnrus content of
the metal can be reduced to 0.015 per cent by the time it melte, and the
duration of the subsequent oxidation period can also be cut back to 15=17 -
Booause of the low phosphorus content, a3 soon as the netcl has reachad the
necessary tempersture, thebuth can be¢ given a short oxygen flow to drin -
the carbon oontent quickly down to the required level,

Soviet iron and steel works have mastersd th: technology of steol

production using brief oxidation periods. 4 nuaber of carbon stecl grai. .
are produced without running off tha oxidiging slag.

At the present time, induction and electric are fumaces with esrariti -~

] up t0 5 tonnes are mainly producing precision and virtually mom—deformable
refractory steels; fumaces of uwp to 30 tomnes - freeecutting steel}
furnaces of 40-60 tomnes - very-low-carbon, stainless, and structural Megh-
strength stesl; fumaces o1 40-100 tomnes - stainlass, structural end dall-
Tearing steel.

An offective means of isproving the quality and intemsifsing the prococs
of steel production is to treat the steel outside the fumace. The use of
ernthetic slags of varying composition i8 the muut wiicipread method,

Righ-productivity clag-malting furnaces and kiins for the preduction ¢
the sluminous seai-product have deen developed along with other necessary
oquipamnt,

As the result of the aymthetic sleg treatasnt the suiphur oontemt in the

finished stesl is reduced to & Malf or & quarter (%0 0,001-0,006 per cent

in the structural stecl produced in 100-tonns furnaces), and the level of ron-

setallio inclusions is also reduced Yy the same factor. Whem tested on

trensverse samples (at room tempereture snd lower), ihe impact strength of
struoturel alloy steels is 1.2-2 Simes higher; 4he plasticity of the steel

at hot-procesving temperatures increases by Y0-40 per cent. There is a

significant reduction in ths vulnerability of the steel to crystallisation

cracking when welded, resulting in greater opportunitics for the use of

high-efficiency subtmerged-arc welding.




Anotror effvect.ve woats of wrnooviigg st akity uF Y., olowing vhe metal

in the ladle with woi. 1967t eas (arpon, nut.ooren, ctue)s Special equipment
for use with Lhis meihou has been developeu ard . t~cunclicgy for the production
of refractory lances bae hoen devi:ed.

Argon blowing has aade 1l porsable.to wel @ preauction of particularly
low-carbon, corrosion-reiisiani, economis alloy steels in open arce furnasces,
Approximately onc miilion tonnes ol varicus gteel prades were produced with

argon at Soviet iron and sveel works u 1977.

Steelmaking shops are making use ol out—of-furnace vacuun degassing, the
process being carried out in the laale, when pouring from one ladle to
snother, and in a balch degassing unit.

Special methods of high-quality vteel ard zllcy producticn have beea
developed along with techniques of melting in vacuumearc and induction furnaces
and electroslag processing.

The eleciroslag method, firet developed and introduced in the USSR,
whioh permiis the production of high-quality meisl at relatively low cost, is
particularly wide-spread. Not only have individual processirg units been Wuils,
but specialized electroclag shops have been brought in operation, The
weight of the ingots which can be produced by this method has risen considerably
{up to 40 tonnes).

The 8oviet Union has a higher output of ferro-alloy:s than any other country.
It produces a wide range of reducing and alloyirg agents, including rare
and rare-sarth metals. The widely encountered furro-alloys - ferro-silioom,
ferro-manganese, silioco-manganesc, silico-chromium, silico-calcium, highe
oarbon ferro-chromiwe ~ arc¢ melted in powerful cloued eleciric fumaces
manufactured acocording to designa developed by Sovici research and development
orgwnizations. Silico-manganncse, for examplc, ic mclted in elsctrie are
furaces of 63 MVA transformer power and 53,000-5¢,000 kW cffective power.

Cloged clectric furnaces rated from 16.5 to 7?7 MVA have been installed
for the other alloys mentioned above and nre perferming well,
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d below, throaeh the nae o couad by oechron e 1 1 edase creomium and

). the meval tetng ecast into

aron from an Gre=line mootoan the ladg (reasto-
a bottom pla‘e or ciag ;o' Trneall s slag Juyvre Phe reduct on takes place
in a mingle stage wig ne intermediste produc g ape tormed, Ky JAioreising the
Pomperature during the reguci or Sliwe, the carbon content em he reduced to

0.,004~-0,010 per cent, which 1 impcrtant whon producinys stuiniass gteel,

Tn addition ic carbon-{rec ferro-chromiwn, vomplex low=-carbon alloys
containing other slloying clemionis besiden cliromiwy (mwngmﬂse, iob:um, etcs)

arc also produced,

Consideratle progres. has cuntly teen mode 11 Yhe arca of abeel casting,

both conventivnal and continuous,

Soviet iron and steel WOTKE are mding anereniinge use ol the cont imoun
casting method, At the Legirning o:‘ 1971 the USsR nad in operation
35 contiruous cagting olanis, with from one to elght irands, the.r lotal
capacity being 5.7 mill.on tonnee, This equiprert 1 used with kiiled and
r.mmed, carbon and alloy steele to cast blooms of numerons ghapnn and sisuss
squares with eides meacuring from 55 to 390 mn, rectangles 99=315 x 300-~2000 mm
and rounds of 100-522 mm in diameter.

At Novolipets the worldts firet major ctoelworks at whi ch the entire steel
output from the LD and electric Sleelmnaking shops is cast in comtinuous

casting plante is performing vatisfactorily. None of Lhe new steclworks are
to be Built with blooming cp slabbing milly, but are ie be cquipped for
continuouu casting operations,




-

To saprovre the pudin. of the coot Biocr,  loneated noggioc are usad,
with the stream dircetod to beneadl “he tove) of 1 metsl ... the mould and with
the metal surface sprinkted with o5 0= “orwsies miviurcs. A method whereby
many melis car br contiruoutly ¢nast, w oty no 4 wruption of the sirand, is

in wide uce,

Continuous canting plant: avc vquipped oth autoralic cyostems to maintain
& conetant level of the metal in {ne moulis, ononre the test possible cutting

of ihe ‘trand into properl. rized Bioome, @ad contiol the cooling cycle,

Among ine meihods armed At improv Nt the conventiunal casting of steel
ingots, one of the mu.\ sygnmiticant 1 high-opeed rastinge A" 2 number of
steelwworks, sirand. J0-80 mu .n diametor are beinyr used i place of the
suel O=dO-~mm=u_wieier BLIWiGo,. U0 .owe inseances, casting rates of i3
tomnes rer minute have beon Wl ved with low—carbon rimmed sicel using strands
110 mn :in diameter,

Buny steclworka uge the mnthod of casting under a )ayer of slag, this
being a highly effective means of lmproving ingot quality. Very oftem the metal
surface is filled i with heat-insulawion ageni: of various composition
produced from incxpemsive tnd rendily avarlable moborielcs ash from
thermoelectric plants, eaxpanded periitey and vermiculite with amorphous
graphite addiLiver,

Inserts of cacticamic mixtures are used to hcat the side surfaces of the

riser,

Among the trends observed iv the production of rolled stock one finds
improved quality and expanded range of produotion, ithe use of high-efficiency
wills and finishing equipment in tihe roiling shops, the introduction of
more advanced hesting furncces, greater diversification in the heat and
wmechanical-heat treatment of the tloom, and finally the applicaticn of
sutomatic aysteme to montor the operation of the mills aud the quality of
the finished product.




trt recont years, soae s ol ad oo ld cordit L1iis Love hoen put irnto
servacey dnclidinge powartul roghing nille (in. 1300 blromiry and 1150
clabbire: m.ilo3, the 2000 and 10U higheprounetivaty wide-utrip mille for hot
rolling, the 2:.00 four-,tand wide-strip cold-volling mill, the 600 heavy-
Tosection mill;  iWe 350 mediumessection mill and the ¢0 light—section and wire
mille,

Together watn the introduction ~f Lhede new rolling milis, many existing
miile have teen remodeiled and absolcte oncu dicmantlede At 100 of the aills
more Btringent islurasces have been introdiccd, resulting in consideradle
3avings of actal,

To keep pure with the derand: of the national econowy, the number of
rolled shapes is being constartly increased. P'lants are systematically
mastering the production of noew low-eoot net -nd cold rolled shapes similar
in size and chepe to finiched machine and stiuctural components,

Plens call for the production of wide-tlange beams using radio-frequency
welding and for Lhe wenuficture of irregular and bimeta) shapes,

Some 65 per cent cf sheet metal is preduced by continuous and semi-
continuous widc-strip hot-rolling wills. The U3SK raike fi r3t in Burope
in the number and capacity of ihege mi11e, There are «]even wide-strip hot-
rolling mills in operation a‘ the courtry?s iro: and sicel workgs,

The new mills differ from those pra;ioualy built in their larger number
of stands (12), the grouter weight of their slebe (as much as 35 tonnes),
their higher rolling rates (up to 21 m per second), and their wider range
of thicknesses (1,2-1€.0 mm),

Cold-rolled cheet praduction inoreased by 48 per cent during the five-
year period from 1966 to 1970. Specialiszed oold-rolling shope are turning out
automobile sheet, tinplate and electric steel.

AV the country's largest continuous four-stand mill, the 2500, provision
hat been made to roll cheet stecl measuring 0.6-:.5 mn in thickness and wp
to 2350 mm in width,

For better accuracy in sizing their cold-rolled sheet, 2 number of mills

are equipped with thicknezs and tensior. control Lyslense




e production of Lm0 o 0Tk tlo rises  Steel-
WOTK:S are turiniys oul Corres or-rec.ioiint cwii-rr tior electricil engtineering

and olher auplox strcln (nere thea ) grawvsn

In recent reacs the praduction of protect vely wonted t.plaie and rolled
sheet has entered & phase of cor.c.derable ~xpancicn. New ohops and plants have
been tuilt and pu’ into ncivice [or tne producties of voriour kinds of sheet

steel coatings,.

The fastest growth rales are obcerved in Jhe production of tinned and
galvanized sheet steel. Tinplate .s produced o ieveral varieties § eles-

trolytic, hotedirped, clhomiuwn=-plated, and lacquersd blackplate.

Chromized tinplate production h;s heen initiated $o previde containers
for a large variety of canned goods, including the most corrosive kinds,
A distinguishing foature in ihe production of thi: type of twnplete is the
uee of & single production unit for the successive operations »f chromising
and lacquering the sheet. In this way, tinplate delivered to the customer
has been chromized and lasquered at “he same timc.

A proceess has beon devcleped in the Soviat tnion for the preduction of
very thin btinplate (0.1-0.16 mn) by a doubleerolling method; another process
combines, in a single contiruows prosessing unit, the orcrations of esmealing,
dressing and coating the tin.

The USSR supplies tinplate to many olher countries, including developing
countries.

Galvanived sneel production has been set up on modcrm, high-capacity
production lines., New linec are being Built for the hot galvanization of flat
stecl which includc preliminery non-oxidizing heating, rapid cooling in the
master furnace and coating thicknens conirol and ure equipped with flattening-
dressing stands and a unit Tor the recovery of iron-zine alloy,

Gulvanized sheel is produced for the autemotive and ~ther indugtriec,
Continmuous hot-pgilvanivaticn oystems geared tor tne marufactiure of non~-

poroug, corrosion-resiztant cnatings are Leins built,
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New technolog:cual proccesser are today beins developed for the application
of metal ~rotivoee Ao 4TAr ot Y Ve the loctren~boan eveporation and vacuum-

deposition methou for such meials as alwmnium, titanium and others,

Alsc in the depiym phase s @ procesas for apply g aluminium, chromium,
titwmium and other coatings to steel in an electrostatic field using powder
metallurgy tachaiques or an alectrophorc.is melbod followed by rolling and heat
treatement,

The cwrrent year will see ilie beginning of the industirial production of

flat steel with plastic (polyvinyl chloride) coatings.

As long apgo a8 1961 the Soviet Union became the world leadsr in the
production of stcel tubecs Our indusctry has mastiered virtually all the
advanced tube production methode used in the world today. The widest possidble
variety of tubes are produced for different applicaiions, ranging from 0.3 to
1,420 sm in dameter and from 0,05 to 75 mm in wall thickness. The latest
tudbe rolling and welding piants offer technical characteristics on & par with
the best intermational models, in some instances even surpassing thel.

Tube production has benefited in recent years from a wealih of imnovasive
approsches to the production of we.ded and seamless hot-rolled and cold~
deformed tube, Mathods have been introduced for the production of nigh-
strength large-diameter tubes with atraigh! or gpiral weldas, for use an the
construction of long-distunoce gas pipelines, A technology has been devized
for the menufaciure of high-strength piping for the petroleum indwstry with
new kinds of threading and unions to ensure hermetically sealed fittings,
as well ac & borler pipe techmology to guarantee lawting strengthe A warm-
rolling tube method, first developed in the Soviet Union, has been made
operational, whersby the productivity of cold~rolling mills producing stainless
and other alloy cteel tubes cen be increased Ly 50-80 per cent.

The 1ulk (about BO per cent) of all the iron ware and bright-dremn steel
produced in our couniry is manufactured at ferrous metallurgy enterprises.

The iron ware nomenclature includes more than 63,000 items.




Widely oenplovet a' o onime chopo are s e fu: the indielion annealing
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a proiactive a'nnonher e,

A pouitive accomplichaent o the .o wero anduoTy can be ueen ia the
aucoessful deveiopmer!l end ndiat road applicetion off & dry drawing process for
steel ware under cond.tione of yhrodyname sricl.en.  Another method that
has beer put into practice involves vhe truss niating of steel wire by
electrolytrc cupper plaiiny and galvani atson fclowed by ireatment based on
thermo-diff{usion,

The quality nnd varieiy of ihan eirip sieel produciion has increased
gubstaniially in rocent ye.ru. Large amounis of such stripa are produced
from precision alloyc. The technigque of maafncwuring micron-gauge strips of

a8 litile as 1.% microns in thickmecos has been watiered,

The machine-building plants are tuining out, in addition to mills, & wide
renge of suxiliary equipment, inciudirg planetary shears, oconiinuous stching
gystems, longitudinel 4nd transve-se cuitling r.ge, rolled shect trimring ‘and
grading apparatus, ctc., ¢tcs The USSK nas de eloned a number of original
techmological procesres and i3 manu"acturirg complete sete of equipment for the
through hardening of re.as of up Lo -, & in leagth anl Jor the rolling of
machine-tailding components - pinions, -ar axies, wheels, ball bearings,
grinding wheels, high-precision shapcs, wa the like, ‘

Actual expericence with Soviet-manuixctured cquipment has shown it to
ocmbine sxcellent raliability wiith nagh officiency,

There has been a substantial increase in the last few years in the
amount of rylled cteel hardened hy therumal and thergo-mechanical treatments.
Bight hardening-presc lines for the themal hardening of plate sieel are now
in plani operstion, wud a unit for hardining moving sheets is nearly readye.
Industrial plunts for hardening reunforcoment cteel and rails neing highe
frequency elactricity are aluo o aperet oa. A tccluology has bveen developed
to produce themmso-mochanioally hardernct 1olieu s%cel which yields plate
10-20 mn in thickrearv, ciorcular sheoes 10-15 omoon diameter and thin strips

0.1-1.0 mn n thicknesr,
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6. The posuibility of using Soviet ‘echnical xperiemce
in _the developing countrics

Follewing *%e trivmph of the no~indict vovolution in Ruesia, our country
was able, in a relatively short period of time, to develop an advanced economy,
and to rise to second place in the world in indusirial output and to first in
the production of ferrous metals. In solving the many problems that
confronted them at various stages of our national industrialization, Soviet
metallurgists were forced to rely on their own ingenuity to create the
various types of equipment for primary and secordary steel processing, to

dovelop new process technologies, and to determine optimal alteinative approaches
to the planned development of industry.

Bven as it expands its own economy, the Soviet Union has for a long time
besn lending assistance to a large number of developing countries engaged
in establishing their own iron and steel industries. This assistance has
not been limited to the construction of metailurgical plants, Wt
has alwe included deliveries of various kinds of raw material amd equipment,
the sale of licenses and patents, and so on., The high technical level of
Soviet metallurgy, desoridod in gencral torme in thie report, serves as a
reliable guarantee of the quelity of the supplies, dosigns and advanoced
technical processes exported, all of which have proved themselves under
industrial oonditions both at home and abroad. This creates a good basis for
the further expansion of mutually advantarzeous relations between the 3oviet
Union and those countries which may be interested in availing themselves
of its technical know-how in the area of metallurgy.







