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ir.U V M A R Y 

In 1472, thf  Soviet  ITnicn troduoea frj.3 mil i ion torn of mo ¡.ten iron, 

126 Billion trina of «tesi,   and. 87.4 million tons of rolled products,    in 1973 

it is expected ti.rvfc  1 30 mi J lion tona of steel will be produced and in 1975 
146 million tona. 

«The Soviet iron and ateel industry is characterised by its high level of 

conosiitration and specialisation.   The main trends in th« development of the 

ire» and 0teel industry of the USSR during the next /ears are substantial 

Uprovement« in quality and diversification in the protuet-six. 

In tha paper Ko»e »spelte of tht technical prograas of the- iron an* steel 

tassWtsy of the US3H, main]y oonnectwi trith tfa¡e design and construction of new 
•etslluriio«! anite, shops, «ft works, are reviewed. 

In the Soviet Ur.ion t»w iron and »it«! work* are deigned and constituted 

«Uh a vit» to ntxisjy» intredttetion of up-to-date technolo^, imita, and ehopo 
©f fc4^ capacity, the uee ©f eon* lau«» and high-upeed proeessss» and the 

application of *fft«sw for automati en of teohnoi agitai processes ana mnnaimsiit 

of production.   In the JSB3R the intensification of the processes of steel 

viim it elasp^r eowwetad with the «se of oxygen mA natural g%a. 

At pPMstli in ti» U38Ä and IR other countries (nith the assiotaaoe of the 

I »last furnaces «ÜH useful VOIWMS of ÎÔ33, I386f 171$, 2O©0, ?300f fffQ 

*£M« «NI 3200 a3 are i« operation,   ât the Krivsr »«i if orto, blast furnaes *o. # 
stth a useful «SIOM of 5000 »3 i» uni«,, constici loa« 

Ai oaqrjen convert e ri; in ©peration and under oonstruotion in the Soviet 

Bftioti and te HJSSfl-ixded »ountrlea have oapaalti«« ranfing fra» 0,3 to B - tO 

Billion tont per year, do p« riding on the seal© of protest ion.    Accordingly, the 
capacity ef individual lOFfe ranfie fro» 50 - 400 tone. 



The  r-*cj Liti-.i   t\,r ; rodu   . l( .,   ..-.- ,,u-.«-ri,   f- .    .   , 

Uni,», and  rr, US3R-aiden cmr.i: i. .-. >1(iv..  ,,Pl(,,, ..,.,  ,...„. * ' 
-,„,,,.. ap"f,ltt  '   T'-«.frr.T  ' r.-jn  '0,^0  tor,:.»  i. 
1 million tone  per y*ar.     Norwj 'y,   ^,  ran^u,.,  „r   ••, i • „ „, ,   , 

fr«« 2;, to »00 tor*.     Th-.y ar-   :,-,vi,l,f|   ,Uh rcm-^blr   r,    f ,       •     » 
Ktirr»r», a,* »•sr,B;iC for ,,,. .li0!1 0|.   ^^  ,,, ^ Vm ,^ 

c-rt»»«. ^lee ,,1B ,)n,n ,,,„ ly ap„:i(r, tr9tt!!truilly for tho 

r n" TU ror stóct"r ' ' ••,::" J
"

,U,
"

T
 

dnd r<"-the •i"irtrt° i«***• lon-allojr aut high-alioy ntsclr. 

1. ih KSK, a gI,at «„. uf P,.ulnt. BjUc rf differen) w ta 

TlZ*' ••UfS"tU"d' - "•""" '» «- P^-ticn », .u kl*3 of fi„lohe4- 
products fro» carbon ana aUiy ste, 1«. 

•«•UWAI. progro, ta, h»„ «AU»«* ln inor,)SBlng t», diB€„sW1 

acorar of „Uà* prahlotB and l„ tm>nlrta6 their K„lM ^^ ^ ^^^ 

T"'^ ""—' «» ^»«« * «'. the Wl( lWon ^ „.„ 
**i««l taa*. to « «*„. of factor., of „hich «niton chouid u wt, of the 

T""*" " the «"»««111. „ iron Ut ««I plant« «i* ta, iak.n 
pla«e on ft national ocalc and the tn-tai i à* »«, «#       ±    ^ *    ,_ .^ oc» me in.iaiiati«n rjf -¿p-to-date high-arodufitivitv 
«V»ip«eijt. * 

ft* WEE km „iâ.Jy 4*W^ei intarlatici conilo.«, viti. oth«r oMatrte«. 

«— m***1*» ~* *» *«* or^t^io« «H »ith tfc. t^ical «ft Mmmin 
oa^,pMlofs Wlth the |MBtf ivm ard at#cl ^^ haw ^ ^ ^ «outmeud 

in a mtafaer of countries. 

«* Swi«t ö»io» to» »witttsd or la .-«.Utl« a nu«l»r of Sloping vamArim 
i» cr^iti« *h*ir «a iwtt ^ ^^ ltrftts4r,t   UViß fw th# itwl6p|ltI|| rf ^ 

iro« «d rtHl Mutiy hmW ^e0 riv#n to MUf ^ ^rtBV< ^j, ^ gpi 

LwO», 4rab ^nublie f,f ^^t, Algeri,, «to.   Drui^» aocu^nUti*. i. being 
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- 4 

The  tJtal canity of  iron ano  sttì..i   yiuni,^   vn.rt ruotaci, bcir-f constructed, 

and f.lanncd for oar.3< ruction viith  Ino assi.TUuiu"  of  tht 1J33ÎÏ ir. the developing ^ 

count.rieo at  1  January 1973  is '^  t'o  in*/«; ! 

Total  rapacity 
(million tone) 

according to agreements 

Total capacity clanta 
(ni 11 ton tons/year) 

airead? in operation 

Pig iron 

Steel 
Boiled products 

Iron ore 

Coke 

13.6 

1Ä.0 

12.3 

11.2 

7.3 

4.9 

3.5 
?.? 

4.9 

Î.6 

Technical assistano« ìy tit» U3S* to oth«r countries in «* #w«*4«« ef 

their own ire» ani attai Industry is proviáad wifH * vi«* *« Marias* «UUtatiM 

of local resources and taehnica) capabilities for aMafattsw- of aquipasut, statl 

construct tona, and «upply of buildup aMvriala« 

The leans provided by the ÜSÄ to d«vr i op in« c uuntrie» are repaid aainly 

% supply of traditional export e«wcoditlsfc ant with tits production of ta« aanly 

dovaloped national indujtry. 



Trio  ìrv,;   ..f  oronmir; deve! M-ZA   A'  -,  . ~i1llry   ;     „   .(,a,(,d   ,boV,    ù.   by 

itp  situati*. W1th   iv.rard t:, uncir,   inuu.-» r-i«n.     Th,    ir  r. ar.  ;:t« ^   Lr.^try   i": 

a branch of b;:s'C   industry,  ar«i piítVr. (in   :„,,„r*. tr,t.   rìU.   1M  thl. ,,.,.,.-.uijhmo'nt  of 

the material and techno]opinai fot-notat ¡-m.  òf   u:   i nduu-f,- ,uiy dr.vo].,P«d  «oc. iety. 

In a contaaporury «oonuniCRlly deve lo poti  society,   tho prxinct;; of t)„.  ir-.n 

orH atecl industry are- the fundamental oc«,atr.irtiwaL mai orini« for the creation 
of iKi.ns of product ion. 

fu* ihare of iron and ateel in the teta c-amwmption of nwurt motional 

•ateríala by fcaalc branch*« of the mechanical ©mfineerinr induet ry in the USSR 

i» more thm &£.    Crtit importane« is therefore attached to the development of 
t*# aro« arri «te© i industry. 

I» W2, th% Soviet Uni«, produced 92.1 million tons of pig iro„f {?$ million 

*«» of ititi, «ri 87.4 Billion tonfi of finished round product».    It is expected 

tfcat «or« thm 1J0 million ton« of atee] will be produced in th« IJSS* In 197J, 

"* m mUm %&m *» **75*   m f«e««t years, the trend hac bttn for increases 
in Soviet iron and mteei production to ba achieved withewt any increase in the 
number of workers employed in the industry. 

the Potrai feat uro a of the development of the Soviet iron and steel industry 

are dtaeritwd íA «ka papera by Professor L.M. gfimov («FaWIChertlet), «Recent 

achievement* in the trrm and stasi industry of the Soviet Onion and th© «rail»* 

biiity to eeveiopüi« oottMriw of foviet ©»perienoc in metallurgy«   (l»/*«.14é/4T) 

•mi *fl» UM «*' ojty^nn in itwl production*   (lD^0,l46/f4)t and fbe paper ly 

2.1. lfekruov, member of the Academy of Seienfoa of the US«, en «Progresa in 
blastfurnace production in the U3Ä« (ID^fô.t4é/?3), 

flic present paper conci der 3 only a few points concerning the technical 

development of the ire» and «teel industry of tho USKÌ, in particular thoee 

connected with the desigli and construction of new metallurgical units, »hops, 
plants, and worta. 



1 

1'he  ito »net   iron   a":<¿   -\-nì   * >.ùu.:t.rv   :•:--.'-  ¿.   •u,..":  <]**•'• >"  of <:•":   • -rr.-atior. and 

:>p-cj.aii¿.\ti'.'ri 's."  rro-juc-.i -..     in  t-'.i   ìUtf:,   t ¡F   -*..'•• r a*-,  an'oui.t  Oì   ttecl  produced 

,:-, a y tar ir: ».i  ¿TU- ;".U ^  .;;,<..   -t.- ncrr      '-ir-, ..  -.vii li on -ì..r-.    T!w. Vatmitogorok 

Metallurgical G-ml^Tu   pro-¡ ¡,- ^ ;* 'pi r-xlra' Vìy   'ó million tor.' a year, while the 

Krivoy nog Works pi->iu.;ci. .-« -i.-'.;.' H  raili."*.- t>:u. and the   I Lyirh Works at Zhdanov 

«¡tory than V ni i lien 4
„.U;ü   I y .'ir r ,uì uiï.cr . x.vnp; o-s '-cula to ci von. 

Ir future,   .ho VìIILTK of iron -nd .-t'.'ù pr.xìi'cti'-m will considerably increase 

in a nuabor of wo^kn.    Lai-,;e e;-'tai   invcat^ci.: .-• are bei/%- made m construction 

and in the expansion of largo work? now in operation:    Krivoy Hoc, Novolipetek, 

Cherepovots, West Siberia, Karaganda, Nisshniy Tñgil, Azovctaì, etc. 

Deeitfnirg experience and ecoßc&ic calculation« show that the opti»» capacity 

fer a neu intégrate-i works making flat-rolled products under U^R condition* 

should be around 10 Million tens of steel a year, and for a two-section plant 

the figure should he «ore than 20 ft i 11 i cm tons. 

In the USSR, steelworks are deaiigntd and constructed with a view to 

utilisation of up-to-date technology, high unit capacity of planta and shape, 

and the utilisation of continuous processe?. and aystests for the automati« *f 

technological processes and the organisation of production. 

fhe process of spec ici i nation and concentration in the iron and steal 

industry is closely linked with the increase in unit capacity and the sise of 

astaUurfieal pianta, i.e. the useful vol vase of »last furnaces and the capacity 

of oxygen Converters, electric steal furnaaea and rolling and tube «ills, and 

also with the introduction of the principles ^f production-line, continuous, 

accelerated, and intensified operation. 

In comparison with snail- and modiura-eisert plants and shops, large 

specialised plant» and shops aohUvo a higher level of productivity of labour, 

lower production costs, and lower unit capital  Investment. 

In the USSR, the intent if ication ci' nte«1! production processes in oonnected 

with the uut of oxyren arel :v'turai ¿¡a;, aiv¿ the achievement of a maxisum level of 

continuous operation. 



_    V    _ 

The med   unper'ant  tr-md   .n ih- d,.y,    -,,,„,¿,,1  of  - ho  i ror, ..nri ;:teol   industry 

in  tho ÜSSP   in coming ycarr. wi! . y,  low.H;;  .,  :,it7liricant,  ^ „vunK-nl   in quality 

and enlargement  of the  rantv of nroduot^n,  which will  r.m.are svinar  in «etal, 

electric power,  HXA ot.-.or expend'turo:-  in  Ihn  rteel-user branche ,f  induct ry. 

In designing and building iron and steel industry facilities, the following 

moet important trends in technical and technological developments aro taken into 
account. 

The priaary aeans of preparing iron ore for smelting is thorough enriehnent of 
the ore and a^lomration.  ïti th# „,, olntw ¥ith ^^ defreeB Qf ^.^ 

are produced, including high-basicity ainter. 

I» addition to the production of sinter, that of pellets is spreading as 

a renaît e# the rapid growth in the production of fine-particle concentrates of 

highly enrich«! ir« ©r«.    In future, the production of pellets will©oaoiderably 

exceed th*. total production of simer.    In our country, a metallised pellet 

factory with an annual production capacity of 6CO,O0Q tons for electric steel 
production is being built. 

(fee of the «ain trends in the development of by-product oo'-.ing is an increase 

in the capacity of coke ovens froa 40 »3 to 50 a3.    In owfer to une the heat of 

the hot cote far the production of atea», improve the quality of rotallurgieal 

coke, and protect the ewironaent, dry coke-quenching facilities are ooanonly 

being introduced 1» by-product coking plante. 

At prêtent, blast furnaces with volumen of 1033, 1386, 1719, 20», 2300, 

2700, 3000, and J^CO »3 a-e being prepared in the USSR and in other countries, 

where they hive been built with assistance fro© the USSR,   at the Krivoy Hog 

Works, blast furnace »o, 9, with a volane of 50OO a\ is being built (startiiig-ttp 

planned fnr 1974).   The annual capacity of a blast furnace of this type is 4 - 5 
million tons of iron. 

The high-capacity blaet furnaces? built in the USSR are highly aechaniaed 

and automated.    Many of the» achieve high levels of technical and «sconcale 
efficiency. 



Sovi'.t   ',w: ì  fu-r.-v.'.-;-.  r,»v.-.   l',r.r. - .:l*.rvîL"  bc'-u.-«'.". .-•;:* *J.'inf:     fi rat-degree 

cvjrhc.uiii:,^  (c'riroife  of ).-• irti, ai.d '.pri.'t.  lining    u'.v   oi.*c<"' «very fifteen to 

twenty year*,,  and  j-^c jnci-ti'-cr H-   >-';-rn.iul   tf>  (r«pla-: einen*.     ' .^hafl   iinlr.ir) every 

eiedit to t^n y.;t<ro. 

The blast funuico;; with volumen of 2000 -ind '5700 aiJ h.?.v<   tw > tapping holes 

'incl two c^Ving bays fach. 

The blast furnace with a v >UTH of 3200 n." hap few tapping Holes, which 

are opened alternately to vap iron continumiely.    T'.n circular casting bay of 

the fornace is on om level, without eteps.    The casting cay arsi the space 

directly adjoining tno furnace are served qy cranes running on circular track» 

»tin loud capacities oí 20 - 2^ tena, which have cantilever arae with load 

capacities of J.2 tens aal elee-trie stackers.    In addition, machines are 

installed in the casting bay for «echar-iïed work.    The design of the fumaee 

and the casting bay completely eliminates manual hearth work.   •Hie hot-blast 

etevss ef the fort»«« ensure % constant blast temperature of 1200 C»   The 

furnace ha* skip leading of the burden and a double inclined hoist«   The enlarged 

skip hopper eharg^B the aiuter,  pellets, and coke directly frc-a the bunker« iat* 

the skip, with interaedinte screening of the fine.!. 

Wheiv prepared iron ore, closely siaed strong cok<?, a 3$ ojrygen-onrichad 

bltet heated to 120C°fl and ih% injection of natural gas aro used, the annual 

production capacity of a blast furnace with a useful volume of 3200 a    is 

approximately 2.5 million tons. 

the blast furnace with a os*ful volute of 500C «   presentí: better techno- 

logical paraaetere and noluMonu the» the furnace with a uc^fui volume of 3200 * » 

19» furnace will b« ©quipped vith  t cet<v<\y-ar belt system for feeding the 

Charge into the throat, charging appara»^; of a new design,  i casting bay with 

an improved layout, stoves with se if-contained cot.caution chambers, and equipment 

for the processing of ttj.ag direct3y nt the bla:*t furiate, making 3la¿ heaps 

unfit COR sary.    The  iron will u« tapp-d int-"> -•••. >ri.xe:-*,ype. ladle vith a capacity 

of approximately 400 tone.    Puma^e operation with infection ;>f natural ga^ 

in*o the hearth, using a bluet enriched to 35 •'*  ''0 p?r oer.t   .ith oxygen and 

heated to 1400°C,   ir planned.    As a rcsul4,,   ope rati, or ueir¡(~ á prepared charge 

ie possible with  ^ conauapti^n <.-f  upprcximatviv  3-0 - 3c 0 '<? •->£ coke per ton of 

iron. 



'l'I '    'l»r.if:;!    »ivi   • <...   Ol.   r:l      I"   ij.-    :'.::•..,„.     .•     .•   , .• ui- 

.irr.  •.nur--'   ••il" <'.'     »t.   ..-;. \.th   ihr:  !< il.    T.v-  •   ,.",•»>•    -1 

b     ut. ;J lii'd  oy   in;;* :.t J i -.r ...    -i -, in. iii r. •.     A »1   .-,:.,.',,   : 

rii.'j^-   operate   ¡mtii  wi'h  w'it^p    '•:•  * v,i.po".i< ivo     n.«liv-. 

.'i d   i i •   ",;jr .   th'\y 

In the  laut  í>w v-urr,,  'vU-elmakin;; ha.   li.n ricvt lot-"¡i  ¡H the Soy et Hniun 

by  building oxy^en-uonver+cr  and   'U otrji-fumico  uhono.    Oxy^'.-n-convertor «fcopií 

are  t':-.od for the mur,-.:  ¡.r-r-dunt j or of c¿rb n :wd  1 ow-al Vjy i.»t..<*>lc. 

The 'jJtygen-conv-.rT.or shops built  in ¿ho Soviet Uni»,, and ir   jth* r cauntriea 

with ite ausiatance, have annual capatúi;. » of fra« ù,rj miiiion toni   + o 8 - 10 

million tons, depending on the ecales ol* ptoduetion required.    Thty »re equipped 

accordingly with convert era havfrg eapocntiefi of «JO to 400 kon.3,    Ir* ¡jrdar to 

achieve the «oat economical »solution u¡ o&eH piatti, üir*** converter* which art 

a« large m possible are usually inatti!«! in «¡anii chop.    In the fvturv,  it la 

posaioie that eonvirtera with capaci*, ten of «x» ton» will be 1MUU«4. 

Up to $f6 acrap it used in th*   converter «ïiiarre« 

Vfu*n new induatrial complexa» are built» cotttitajoua casting ig generally 

used.    However, any type of cant inj? nan be tie^d in axygar<--QOttvwrtAr platrta, 

de paroling o« it and» 

High-oapacity equipment is in«ail«â in a^|»ii-r»«tv»rt#r rhopa tô piuría» 

continuous operation at a high Kval nf productivity,    I« tavl/ di*»i#wd afeapa, 

the converters hai« a volume of 0.9 -  ì m   per tan * f cAarft and art aqulppad 

with aucpended drive,    Tho fpaa «xhaust iqr*tea>ci of oonw^rt m aparata w*th©»t 

burning of tue carbon monoxide.   The phyaieal heat cr tht m'-> i» w** aitar being 

cleaned in Venturi tabes.   4a oxygen blast of »round 7 m   per minute per tm of 

ateel is provided for.    fo aharer* th« convertersv  ladia «arg with eapai.iiies 

corresponding to those of tue Convertern aia4 aerap ptms lar,*?3 enottf*h to   riabÌR 

all the scrap to bt  charged in or» or two loadu are uuud. 

Oxygon convertero are equipped wjth automatic proco et; f.jntrol and regulation 

cysteine.    In additici; ti computer? l'or proce r. control  of the proceno wine, a 

static system,   it   ia planned to develop a dynamic control  ifVitorr», roakint:  it  poeoibia 

to carry out virtually  all  .leatr. at  ihr  prencribwi  ;to.»l  temperature and with th« 

proper carbon content. 



' I, 

At   the  ir'-r.'',t..   ii/.. 

•• •nvt.-u.ci;   hù. ;r.,v .;;....„ci.', i. •• 

'--.^      At    r}-.,   Ur.isv.  ¿.4   ^..'; 

U.i   "Ol¡ V M t. or:;   Will.   ,:    CA^. I 

f*.ll'.Vrt(.P    •-..  •   ,..;,fiUi      ..jti,,u 

and fcovolipets/K. -.OT'.B,   ory^o 

i    Tili: ,'"';> 

. r 

ft'.;':;-C.4L-Ì. .'.y    <yyr<   *-.f -rti., le •  rho< i:  *,íh 

d    wJ   i-'»-..:  .u :•   /i. '•ali;,,;  \.    ïnr   òoviet 

i'i;^;;'.:?ù  Cü.r.w.r ., a .-,,,,,   ; :-   ,,-,  ~>;..<j ,v. ;0ii -..»uoh 
ff    300 I.-.T.:  ...nri  cicoìi^nU.-*.:    ' *,. :u! • ,vl i m,- f0- 

'•ir-,-?:. •  u-    h.-   íííii. .•.•..-;;tai;;-.-     Ai tK- W«n»*  UtWia 

<.!.'••• ;•'-'.'   ni.vy-- í'»'>? fc 4iJt": bui l* '.»aioh have converters 
with a rapacity of   &Q tor,:,.    ?„ .   lnK liu ..3.^,.,,.,.   .., . .„,   _.        .     ,, „.,..       . J,wl    -*  "'    v   J'  <-:CJ.   Oil up in (5 million tone 
«f »te.1.    B*fa piaiit«-. Arc.  nei.« oqì,iope«i „UA continuous sto« J  canting uniti..    At 

th. aSOVatai „or**,   it   x« ,lar^d  to bai H * high-capacity aaygan^onvort.r ahor 

-«h convert«* Uavili(: cupa«iti*. of 350 .. 4C0 tona and continuous opting unite. 

»metric rtwlaakinrt «hap. UP: teing built for the production of high-quality 

•li* «*«el, »4 aleo for the ca.wrBion of surplus scrap into ordinary carbon 
attai. 

«Ift aleotric Ht^ln^kine 3h:,JS uiU ir, the Soviet union mai   with ita 

»trta*«»« in alter ceneri«.   hav# ,apaei«OK of fro«, 50,000 to 3 •Uli« to» 

a jwr, dr ¡»«nding on the Peala of production and «rades of atael «equirtd.   They 

a*, uaualiy («jipa*« with «i«atric JM fura*«« which bava a capacity of t§ to 

2« tea«, r:*»*Me roof,, .l*troH*|*rU0 rtirrer., ani osygen lm, iB tte 

«•#.    fcaotric |>uwe« aro ,quiPpea to vacuate mm9 tlveii, froa ^ hftar%h 

«I •**»* -„ha« u,inÄ v^rri t«l, «.    j;„ .*«„ „hioh have ^e» daaigned, proviate 

i« «*ia for U.3 metalizo» of Metilo   ur^« *lfh tr«uf«.« having a high 

«it t^oiV or M» - Sou mhmn    U Mtur., it is ,lwn-d to build Metric 
rurr*e«a with capavi u.a of joo - 40C tone. 

•Uolric furnace ar« inlardi-J to opart*, using Bür^ a«! ÉtaiiWtai 

MUUIMì peli.te for part of the rcrap.    «h«pa ar* plawnad L, such a way as 

t" provide for an independent aupp'y of uter*» olid renov»! of proteta for e»h 

fonivt..   ft», .teal is aa a rule ,a-t i« ogiiti»«*. oaaiim; wit«,   à nu^r of 

.M«M<- op.rÄticma ara aiitcmt.d.    P.r ^ A op., oo^tori** octroi af «.Htaf 
a«Ä »aap oparation it. b*.ing developed. 

l« M^r «nil«, «te production of «itf-qwaity 8t.el in electric furnncea 

»1U • *mmtm «f 100 ^«a ter b.,Wi Captad.    At tho Kraeny 0Hy.br Works   an 

olMtrl« funaio, with  % .apaeity of 200 tone i« in operati*,.    In a nuA^'of 
• l«atrU Utaal tH^t, «'«tlimiui oaotinc udts are usBd. 



hw^piiity   «.trd,   „tlI ¡    ,s;  (Jll_     ,.   j    .   k   ir      .( 

J'M.-.;],,^   ,,-.   to,- M5RI-.,  wMci.  m;i„-r   "• f   • 

"••••..»       »'   !•'"    ill''!-.    ;••• (       V/.-H'lJiJ.n.. 

1 ' ' ; i • 

"l!r,,ll-V "«Wz*.    The   r..M.i   iUvti    , p . '  '<"    i"'"'   ^ 

I" the USSR,   the  í!unti/„iíH„, c,   i ir . df   M   ^d „    , 
aluminium,  -¡•iw Pt.-o  ? ,      . "" l'k"m b'l°c'1 »  -Ivel ki] ¡,,fj with 

•       maini  PV ol   f.,r au<omoiuli    :>ody..Worl-   •*,•».+  •    *  *•     , 
steel,  l^Uloy „v-cL    and 1 i,*     M 4 Hnplat,, nl-.tri^! 

C-^timouH cuating u,lita pruduno bi:  ^ 
02 x 82 na i « «r v >*« oro.ja-noctio«» of from 

* * u<r m to 350 x 3^0 ran aM hollow l»Mlr*    -4*v A       A 

360 mu.   HK. al*, c- ^ ^ *"«"t.r. of frm ift> M «0 

î350 mt 
PX Mu'e 8~absä Wlth dwwnaiomi of 150 - ?50 *t> x 5OO - 

Thè coni iiHuTue aatrtln* tt»H» nr.« ,*„„4 ^ j , 
,* *   .,*. ^****"g mil» art designed lo v.mï «jetl frm i^imm M4WI 
oapaoitie© of np to Iflß tana   ^UA, laaiw »itn 

v       #w sona, .vnd la futuro thero »ill he 1^1» mtmmt, 44, 
up to 500 t«..    I„ «^ Aopß| wiftly . *1U * ltóI« e^«i« * 
a«i teing ^lit. * **v*d~,uuld tyP, oontinuw. c^tii^ «.its 

Vertical continuous c&Btin*' unit m „m » 
tub« bill,,. and j-rt. ....  7     " S "" '"   "Md r<"- *h" -«»1-« « Ml«, 

>o.  »Iwtro-oUB, vaouu», and aber type, uf »Jtin,.. 

r è= Tsr, "^ "*ïe bMn adopto4• i"ni"di"e -rt^thr-* «*«^ nur 21Tiiim "^ °f the ^ai in thp -"• - *»««- 
of „ •». -*, "»"*» or tbe •ot.u in tha »ould, and tht- utlHuatloil 

or   h      T. th" C0"tr°l °'' tM*'ml*~1 —>*- — » t*. t^ratu,. 

•UH 



cf enai-ar,  H.r..     ün-oi-fu.-,^   .tori   tr,„ir, ri  >,a   ü- ,.    ir;t rui.^ftd,   deluding 

dogatine or the moit-m ^.»d ,   -finish,*,-: of tuo  .it(      . n th.* ladle with argon, 

and tft!«f,ner;t  «f at^l wl,.h  ^nthnt-r an.   fuñico ti..fra  ir,    he  ladle at the time 

of taking,  using orignal .'t^i-trcatmenl ^chnoJogics developed in the Soviet 
Urdo«. 

In ths Soviel union, A iar^ number of rol ling mill« of various types for 

the production of all kind« of rolled product« fr*» carbon and alloy eteela 

are being deigned, «tnufantarcd, and operated.    The production of «conoaieal 

type* of rolled product    iu being rapidly develop«*.    This applies above all 

to rolled eheet and pUte «etal, coid-rolljd sheet and plat« with various 

«oatioga, cold-roiled dynaao tsteel, tranaforner «t»*l with specially low powr 

loaf, tpaeial-pîirpciae Vont and fancy «action«, high-preeiBion «ectioa«, round« 

nit« variable croas-wcHon» for 9&QÏïim ending and rolled hi#-all«y Pte*l« 
»Ha apriti properties, wide-flanga girder«, ete. 

eoiwidoraèle procree« was achieved in increasing the precision of aia«naio«a 

of MM pr«a»#taf proving their surface «uaUty and ««^toal p-ep^t^i, »*». 

»tan «ucea«»«« i« roiling m tu» gwi#t Union haw* baen a©hi«v«d thanke to * 
mmùm of faetore, of which ^nti*» iwU ba ^ ef 1lUi ^¿^4^« ^ fBJ|ll^ 

»ill« in iron and steel work» which has take« plate on a national «cal« and tka 

laatallation in r«Uir . shop« of «j-ts-daie fai^-productivity oquipwnt which 1« 
for tha aoat part aanufactumd i,> doaostio enterpriaog. 

Wie nation-wide «penalisation of rolling «111», under which each »ill 1» 

»ted ft* the production of a relatively narr«, rang« of typae of rolla« product.t 

ha« helped to inertias« the productivity or »ills and rais« the <p»Hty of th« 

rolled product« and aliso the level of Mechanisation and automation of jrodHitio«. 

Pô* th« production of rollad product* with proved propertia« which bettor 
•sat tí» ri«ii3g requi^aentB of comnwer«, great attention I« being «44, to 

planning the «*t*M*l»n of rolled acetic»« ana sheet and plate whoa« er««*, 

»ection«, di^naleas, and physical and aeohanical qualitien produoa tha ao«t 
•oanoaical effrot who» they are uaed. 



1>,Í     i/':,/      -a' 

!-r „nil     .f   .rr^.l,   hy   -m%m¡:  „„   ,.,,..„,.,. ;    _r   ;)      ', 

th¡M..rtr- ;..M  JO.;rv;,;;nr tf,    tin -i.tV ;;; 

„    t.hc¡r qua' iti,. :•. 
••1    '' •: ¡ci -   1     ¡I   It. 

:    !:••)   :-:-..T.-t 

' i í ¿i'''it   i." ¡-a 11 ,n/' 

produced. "Ctioro. - lrft increani^iy bíúns 

For (Jw Baae pUrp08C( it is lBtea-tad t 

tht production of «oil*,» «^    A ai-velop furiar,  u/l a j ^^ 
P oaaotion of roll«* productof priaorii, ahec*, with «on «•«»<•.>    -** 

corrósi«» ni »-H«.. j., ' OT* f«on«iio»l anti- 
WIOSICR piatii or eoaiinge   in particular #î ^i*^***    *4    , 
ehroae plato    ***i »n él P«rw«u*r «J ictroljrtlc tinpUt«, Imqmmé 
wrwe piati, íind plant4e-oofct«â» «l—viaiMuii < 4 ~*      • 
tówt, eie. ^»iai^pUt^» «we-putoi »wo Manilio 

a* fotttwô «f tfce roilM°et«©J inaction ^ th. a   • * „ , 
¿•pee of lâtiUmticat rf ^ ^ *r ***«*•   f th# Soviet (Mo* ia thr kt* 

e,        * "tí illation of plimtg   ©speciali» Mnw.(r       ». , 
product iirity. 

1 Unan* «ill,, «BA «i»»•.!! „]„,, rtU •»MIJ «n 

J• '    *S,00° "' »iilioatoiœ of Huiata* rolled »,„,„„•„ 
•M »rotee«) « oarttawm, H.M _.». , 'in«« IOUM proanot» 

MtWlM J7ZT   1«M-"°CUan ""* roä «*«••    ' -'lt. turn « M *    *«*•« «rt iy 2-stund plate mille    j »tin«« * „     ... 

»•-4 -"""« l»*^-rtrlp mll]B, rto.   m» „opacity rf th„ „1.ÙM 

*"*" "U tara » «»«»» * M, than 6 „imon *«. 

produce . IÜ "    °ni5ned and ««^^-^   ^ the USSR to Produce a „id* m,^ „f types of roHefl ^^^^ 



-   I 

In  "..'•di"/   +.•   jnj.r•_, v riz-'-r\\. .•   ..i?"   ».' i ..'-.'••f! 

harde:,in¿; ivml   tr.-.^n.- n • <ir,   r. :w V .-.* u... 

roiled   produit,   .im] .„ii.,,^ i ?.i:w.-.y  ,-•: 
plate, wir - '••M',    ne. 

•oiled  product:' , 
; o   tu^  .A.vjf4,  UM 

• ,    'h ¿tili',   ."i i:.¡'>ro\ n,-' 

i°n  -T. r.inny   t./jvfl of 

Hn>:-i. i -lim 

In the ¡tovu-t tJnion, amotion i* u.ied ir* «j^v rol?;!* rai'^ ,.** units 

involve with the finishing of rolled ignoto,  an w<:U .« *h,re centro!   of 
technological parameter, BttCr. ar th,   .*;,**,*,  of strip prodai;eii by hoWolline 

a»d cole-rolling widens'-jp »ill*,   •»•• required. 

Ali the «illa d«sígr*id ató manufactured in the Soviet Union provide High 

raliaMHty under conditio«» of intwsuv^oparatio« proofing and can «raicki* 

%• »wt to nmimm designed capacity with full •tojumiwAion and a» aCcept«d 
l»¥»l of »ill automation. 

Ä« eontimioui billot »in8 «ith alternati»« hortaoittal «id vertief „ 

•Utah Ml «»aifaeturaá are design for rolline ee«w*riti« biUat» ani r<^¡ 

tue» teil«*« ôf vwiM« flans tmm %imm with cra**««rUaiia of up i o 
Ml * 400 an. 

H» «ìlio are f«t«d oat nith fIjrinr «tear« to out Mil *• with crm-m^tmB 

«f up to 1)0 x 150 m and atttoaated qrateas of waet«-fr«« »mat oatUn«.    «M 

MB*« railing up»«« ¿f ti« milla i« 7 « p«r Bacond. 

Th« «ilia for prodding railway rails and largo «tmetvrai actione writ» a 

wide rangt of tteuow» av» fully iiechMiiaM, mk« la*«« mm ôf «»topati«* ## 

th» rolline and flnnming mmtrnmu, and alto uà« «pUpaewt for emitmmm 
treat a»nt of rails. 

At tb* prcoönt tia»f a iiU fcr the pFôdtteti©,t  * wide-flange beam« in 
*i*«* iM# 20 - 100, wità m amai entity af 1.5 «ullotl 4oBlf <8 ^     ^^ 
at the HUhnly Tagil »e tal largì cal C«eM», 

It! 

L 
IP' 
pi 

[ou 

er 



Automato,!  ,:• ,,i 3l<¡ 
•v   ».,» 

H   , « -v A • 

«r-o  ho ine.  .1c.i:j<:.,od a,-,i   m.,,,,.: v-1 l;, r|   |V    ,, '  ''" '*•   "   ! ""   f ',"- 

»U.-t-^cfio,,  rollai  pruìucL.-i'   L-.'  Z^i-l'"'   ''""       '   ,W",i',*--w '  •*   •:  •»* 
type,   ;md    aerai,   ,,t  ..peed;; U(   ,. ,  ,,   ^    "j'"""   "' '"  'n   '' '' '   l,'°   ,f  ^' lurrl.-.ara,,,, 

are  of the  Uo-rira*»   ^   ».J  .„„.   "t<. ' t'    '    'r"1'  **'   l'"   f"!  ' W-^l¡o,. «,i j. 

Fumare* Hit, walkir« he.H.h, are « Jil^bui^t TV^T^   ^ "* ' ° * * P"r W{ ^' 
At the  Kriv^ R„iiíKj Chfropov,t '•        ;l *" h*^   ^    •lrt„ ber».  ,,„„„.. 

At pr^t, continua«« *illn r„r th(; ^^ 
• nni,Mm st^3 ^ „^ ro|1 l  **« ««  -i- »- with ^ or 

I <* «*. *,}«m 100 ... ' *"-^ ,ä1 ,,Rtîî ""»» crWMÄctioh, 

Continuous m«d aeaa-eo«* taumi« *-»»..   * 

««•o*«*»*. *" *re  ^if« *»»i«w* UNÍ 

b 1       /Ule fSr ** Prt*,w*i«1 * «Won**!*. „wtltlw ^ 
ll*. «*ÄA *,.    ^ "w»-«««nilljr opemtir^,   fl*w mill        . • Ir* ea^i^ fcrt ^ ^      ^ . *lAl'» "«'* fe* . Äialwl/ 

in eoii«. *    ^ -*«'*«Ri»Pitl rafeen ivptUtiv*  i*oti»rr *MM, « 

PIPIMI fw é^ ^«^ ¡4 

lout tinLtÚEinx em»^*4        «. u  hißf,#     rt  *• oi«a»d to n»m 

N«íi»e, V . «onti*•.^,.,^,,;^ j""'  "   •«>•* '«>'*» '«-tr-I »í 



Wine   .••••..•.;    •:f.!.-rc» ' ir, • :.•   •}.    :--,lu^   .-.¡I.-   w<:í^..:,£ ui.   + J   ^     < Or«?   J¡,  r.p.^dB 

jf  I'C m/r.l->.-:-.¡-:i,   ^m:  m, > < .     pf<   ¡..-NVìI.V.   :..>-e.;,  • >••; v;¡J : ,¿¿;   >n  tr.<»   typ* ;in.í derúgr. 

'..f th- m-,11,   "r.x   •   to  Ili m;n   .:.  lì. lrtì,e.-.:     ci A frw 50;. t<» .''OOO w.i  in width. 

Hi.^-Cìna<-ity furfuit Pf, wUh w;.i¿ ui/- ;* .I»B , w;u-' have a higher lrvf.3 of 

technical and *xot,o«ic c.-f--iciency than push«r-type furrnops, aie being built. 
for  ...•«hea-Ung ßl.ibs before r-ULv. 

For cold roiling shopi:, fiw-otand and aix-ßtand automated «ills producing 

atrip with a minimi« thj.Gkn«s¡á of 0.1=, mm at rolline apeada (tf up to 40 »/sucond 
are being »Mtufaetur^id« 

fhe lnfttal'atlon in shops of pieiding units waing hydrochloric «eld and 

iâeal «misión »yrtewi with cold rolling «ill» ensures hi^i-quality surface« 
&£ sheet probtet, 

£*r annealing, single-eas« tap hat fumaees wit» weigh tu of charge af up 

to 160 tons afe being installée»   the furnace «turvtd aro fitted wit» circulation 

fimi »»til mêling pt etwelepis, «iking it possible to »11014«» the til» require* 

t© e«ol the «oil« aft er anneal isr« and to taereaae fumar.« productivity. 

Per «vttlnc the eold-roUed ©oils, high-fFroduetivity transverse and 
longitudinal cutting unite with atrip pressing speeds of up to 6 a/aecond 

**4 at*to*»tic grading of the stwet by thickness (in the ease of tranawe« 
cutting units) are being installed. 

fh* »lilt and finishing onits ir. coié-rollinf >«d ÍMt~re2Hn# ahopa are 

being fitted with  «p-te-dat« electric drive ma automated astern. mim t^rietor 

trmmtmmra and nu^antaet «pip»nt *hieh ««m^ fc high-aaourmc, «4 hi^-spssi 
«yéteme coirci. 

Ûi the geriet mim, the production of tubes, and in particular haat-hardened 
*«!*• »HH «iti-eorrosion codings, large-dieaeter high-pre.«»*, g„ plpillnt tlAe, 

hi^i-rtrength borine and drive tub«, ihin-imlied M<iml#S8, «i^ric-nelde! tube«, 

and ^wLHwpcwe tube for the  oheaieal, boi:er ani ball-bearing industries is 

rapidly expanding c*in£ to the priority devront ,f the »oat advanced aeane of 

production and the xntroductxon of contir.,.ru. and production lino systems. 



The tube rolli M,, anrf   tul.t. *],,-:,„, rru;1,.   jr ,  M ,   ,.1( 

mill, for the proauct.on  of rv ;*.pB,oi ri ,„,.  t {1_. Bn.'.u^.'.f'"^        ? ""^  ÌOt~rolli^ 
havo boen prove,   in Bany yoar;i of ^   ^ .^¿^^ by  Sovirt   inluulry 

Their tochnologj.cai  parameters,  onera* in* m,rfi+• 

experimental research,   and th«.» .ills h,,o   rocord rr> not     •« « 
• h«, m     inMK        ., rocora prxuetivity.    Por exaaply. 
-he 30 - 102 tube-rolling unite with wr.tinuou-   ..ilir   . 4»,    „ 

T:r; .. the Blkopol ^ M. tort;;;i
1:::; :;=-: :: 

world aB far aa technical feature« u»d technical eoorw,   ,    T^ 
concerned.   Technologien have be,„ introduced for th,     ^ ^ra<3ttsri£rtio6 "• 
«traight-and »iral-wai^ • v     • .        *" d f°r tho P«»*«>tioti of high-strength 

g t-and ^iral-Weld.d tuba «th dieters of 10P0 * and 1420 « for mT 
•»ine, spiral-welded tain-imli^ tube «it« Hì,»* . ^ 

nib« •****»***     4   ». *«••»• »n«i j©ai« in th« Soviet Union. 

W» product 1 on of el«©trie-4iplá«,} **« -.4     *¿ #**«                                   «*«^r»o-ncii«d fa* pip.jlino tub« with  Hameiarn of 19911 «. 
Î420 œ, ma I620 HI tes ooaaidemhw 4      , ^mmm&rm of im m, 

Ite prodigi«, ut th« M«h* Tab, Kork«* **¿ o    «*     „ i»*r*ltt«tion of 
Tal* tfork«. •ftl °°"rt»,«rti* * « •*«* «t ite Bart*-* 

AehiÄWJpwts i» tlMS ft«ld of úm:m, o<mmtrw>Uon, and «mmil«* «#• 
••UllaiMUal thon« a»* »**,*« iK , •*°»i a»a operatic of 

^ •*• «^ ****** i« pwml «ake it po„iu. for th« Swi«t u» 

the M« UM« ^ toer*^ ltf ml@@ muiim^i 
promis and ©1««*« to •  ^^ ,     AL vario»« «•tallwgieii 
^^       «>»«• to nnty oomrtmn thrott«i»ottt the world, iml^i^ *mmt 

prepare bj Soviet «^««- . "-«/t.M«  »aiy.    On the haeis 0f deai^« 

o^ical and .conoto eo^peration with the m in m^ ocuntrieo. 



T iC    0<vv'.'. "t    L'.'JÌIJI"! i.nv.,J.v -i   ,i    ¡.(-i. n: .i '•;.-,   í...e;v;  -..i''..,   -4ri;  economic 

co-op«rat icn in ine   ,' v:~ ,r.»-.ßt?;t  of  :K>   ¡ r-, :irid «*., c;   irvu3Îry Wi iL  .he following 

socialist  countries:     lí.,   Peo, L?'r. I..Vab,.    ,,   m.I^ai i,:,   Lh« Oemin ¿imocratic 

Republic,   the Hu^n;-. r!;.;,ict,; Kr(!Ubi ,,;,   ^.e Jemocmtis topic's Republic of 

Koros,  tnc Republic 0f  ^,   ^ ... .isij -   -,Vr »«publie, the Socialist Republic 

of Romania, end the CKC^ííOSí.JVTU: Social i «it  Republic. 

The Soviet Union ir. providing ».echnical co-operation in the conetruction of 
«etallurgio&l Installations in Fmlen.1 ,md Prance. 

The.Soviet Union in aôsinting HOMI, developing countries to tstebltah their 
mm i«m «od eteel industries. 

Learnt, for the éevcloraent of Iron ana et««l indttstriea have been Bade to 

tetta, the tóptthlie 0f Bri yutka, the Arab Republic of Bgvpt, «gerle, «M other 

countries    fhe national iron and et«el laiustries of two of on» neighhenre, 

Iran and Turkv, are being mooeaafiaitr ««tahlieheil and ê«w#iepe<l with aeei etano« 

Ami the USSR.    3eei¿* ioewiMsntatiefc for a ajetai worka in Pakieta» (Kareohi) is 
being pi^par«d. 

the ahart- of ih« USSR*B total ecúnoaio and tecasioal aaaisttno« to the 

developing ooiaitries aoooimte« for h¥ ti.   ir« «od et*el irtnetry i« eppromlaately 

Ì2 p*r cent,   the share of total mm aliatane* to the dwlopaeirt of iron a«d 

•teal induct i i^ n, foreign eôuntriee acoowntwa for by siwfc as. i et ance to developi» 
countries it are«»l 50JL 

lh#t* a#e i|Nwmt, „it« «eveloping eoiwtrieii for the eoMtfueUoa of ff> irei 

steel mmity iwrtallmtions.    ©f these, aim haw started oberai loa. 



I   1-uilt  with n^iafincr  from UH,  ,;¡a|í   ,h 

1   w:lB .v  Bhown  by  fcfc.   follow,,,,, rir;j0... 

îhr   total   Charit. 
'   i'T;*nUi  b'jtli »  ''•"'-nr i--! h.  oi  to ;„, 

•¡"V-'lOpif,.;   .!fj.j,tr; :» '"i .a 1 .:.- l/IU, ary   |r/^ 

Iron 

Steel 

Rolled products 

Iron ore 

Coke 

Tt't.-a  capacity „   * ^^ totttl f 
with r .^Tc.^nt^ opacity accounted 

(*ilUor,n ór ton-/W..)      i0r 7 plmtv aliaci/ «-/y.AI) i,, operation 
l«illio»u-. of tonrs/yuar) 

1.Í.Ó 

1o.O 

12.3 

IL? 

7.3 

4.9 

io 
2.2 

4.9 

3.6 

Ita la» «*, rtitl entePpl,l8<i6 whl 

'***• MW »14»! proâ^ôiiea. largest, ahaw of natici 

In many enveloping oowtrtrlec. prodttotio« f«*«-* «    , 
te ».t d^lopu« «*«trf„   *k V""***"1 f0roes •" ^«Tuately Sloped. p**m ootorçrie», the ¿ron «^ 8# f 2 ltwìllnl.TO 

»< rt.,1 c«8tatfloB ie 1Wâ "" «"* "*»*«» » *«*, »a iron 

Lutin toerJcâ ha», eufcstantiai m*-*^ J« '        ^ "* 

»m.ir own »«taìWgicaì  fiupply basa«,     «.^ ^,     ,    , 

fUl pro*«*!,», M „,-3 of ... f    7"" °f lr0B "" -* *~»» 45* of 
co«tri.„. ' " * °f tlW t0Ul «««l »notion of ui «piUUrt 

"«, CHU., ^ o.»., r^. ** "erwc 9f °re ta ."•«* *—w 

Produoin, ali t•       ^     / *»^i»"-tuiWine industri« capable of 

(or noi   L i; ! -taU-*- -«^P-t, - th«, h.W toc f« 



-  20  - 

(Jnd^r those ••;.'-.*i¡Uticm-íf  ~apiá eatabiishUKint of the  developing countries1 

own metnnui-.ncal  irdu.-rtri'JiJ can tako place on the basin of fore i 91 assiatanoe« 

The economic and tecnnical assistance provided by the Soviet Union to iba 

developing countries fo:* the development of iron and steel  industries takes the 

following form-.: 

- Supply of comp lei e sets of équipaient and necessary taaterials for plants 

being constructed abroad} 

- Carrying out by Soviet organizations of design and soient if io restaros. 

work oonneotod with the construction of plants in tasse countries! 

n   Aeeignaent of Soviet experts to developing countries to provide tsebJtieal 

assistance in the oonstruotion of installât ions,  mounting of estipas«*, 

starting up ana operation of installations and amatory of the 

of   metallurgioo.1 product o j 

- Organisation and carrying out of instruction in industrial trainine ** 

oitisens of these eountriss ia the course of oonstruotioa of install*! 

both te the oountries and in »etallurgieai enterprises in Ito UBßj 

^^       w * c> »a s * 'SpwlFfc   *^a»    sTslw w ep^F»#¡Qhn>    sPHajaj^jr^p OB'    Ass   ejp%f"n/ ^sejw   wSjswswlPewWe*''*'aseiW*-^»    ^fc*eSB>aja>ejBaje>#^BBjsjBSfSj 

Iks ßovii-t Union not only helps to build plante, but also often provides 

the bacie materials for the«. 

fhs first agreeamnt concerning the provision of 

Soviet Union in the development of an iron ail steel industry 

India la 195% 

economic acuirtene« by Mat 

Ml tie past 18 years, the Soviet union has been providing assiste«**» fast 

In QQJittnuir.g to do so, to the developing oountrisa in establishing isiiiirsrl»— 

for the extraction and preparation of iron ote and fluxes and the 

agglomerates, 00k«, iront *taelf and rolled products. 

In order to determine the technological possibilities and eoononie aéWamkii 

of building metallurgical enterprises, Soviet design organisations prepare 

economic feasibility studies. 



- .-'1 - 

A characteristic of the economic má technical coopérât  on o- ih, mm 

with the developing countries ia  that the Soviet  Union rivw than, amatane*- 

in oBtabliBhing -wid strengthening th* 3* *o Bcctor of tfculr r00llomie„t    ^^ 

is iaportant for accelerating thexr «confie dewlaps» t  and strengthening their 
economic position. 

The economic oo-operation of the UK» with ««wlopin* otaatrit. in th« 
establish*««* 0f those ecnintritse« own «.tallursioal mippVy bases is founded 
on eqpisJity and respect for national sovereignty. 

ft« •etallurcicsl anterprisos oonstrsoted 
art in the ruli oimersaip of th« 9tatt in 

lit technical assistano* of 
•ttftbUafctaf i«R sad sttel 
and the to*h»ioal potential ft* 
«wppl/itf «váMiaif tateritla, 

with assirtan«« fro» tho USSR 
territory they art located. 

ÜW »tviet «M«» to fermi* oewitriss in 

IM» •# îooal 

. latitai IE 

IM« ffpt of 

•ocwsilaUoa of Urfutrial 
oonstraotioa of t»-to-dat« 
builders, 

** it ill», tit oowtiy^ local 

•Uli relation I* Ht 
th» MUff«* «a« nut tonal 

Ths provi aio» of loan« to th» 
iron âH »tool iaiustries «M 

f oiw ttJco« by th« tftWs 

*• l«»»s »»et by ths8uvi*t 
*•• M»M»1  i»t«r«*t Ml« it i0V 
of « loon &« loa«. 

•trita for at ili »atio» 

H»e» «ho loten »ade by th« «Ht are repaid over a loa« potiti ©# tiswv 

oountrUs oan repay tea« «wit ©# profits fra» ths salt of the protuot« 
by ths oiitarpriaas establish«! «ith aosistanoc fro» tie Sevi«« ühion. 



Tb« joani uizir. by  th<   &,vic.\  'Jrí >¡< -,ri¡  In the mam ropo id fcy ¡neane u; 

*uj>lioa cf tríi-litl'Jiu.l i;xpcrtt. ¡.rodur,-»«.'   ¡y awall-Hiale domestic  industry. 

AU  thif Bake,   it   cfcsier tur tf> d.jvolu.-in'; court Me.*  ho settle  Ioana,  proaotfcii 

the development of* the nitjonul woonoii^, *ud or^atcts a stable market for goods. 

¡'it »xrOB^l*,  tolla dolivur* to the WISH,  in addition to its traditional goods 

(%m*f Jtt*«t Wpei"! et-.), proiiuoi« frum the tnterpriios established under Soviet 

e"-operatioa nit» Indici, i.«, roiled products Mid oast iron fro» the Bhilai Works, 

imf-fto*! iartnamtte from the Kadraa Works, and optical lenees froa the Narks in 

Durgapur.    India has wsfuni&i to vm mom than half the Ioana, including repayaent 

4« fall of the lone aade for oongtruotioit of the first phase of the Bhilai Works. 

KiSfpt la aieo using the producís of enterprises established with Soviet assistano« 

to iettili aoctiwrta «ilk «u-,   sfcaj-frlua of the ne produotj aro steel plaie fro« the 

MttM Iron tua Üe*i Hurt« and ata«pâd aateaoUlc and traotor parta. 

tie «Btabliehaeot in developing count ri«; of thoec oountrioe» own 

swtallargioal supply tanta attuta it poatiel« to gol ve a large group of econoaio 

|^w^P^av*M^awp    "e^^e^MB   flew   1W»    » •* Jwwe^Kf 

*   SW.te.tc* <*f cmanri«B« exposait**» of forwxgn exchange by reducing or 

•f a «owrtry»« export potential by ««king iron and ata el 
Iblej 

-   Creation «f a basii for the dtvel^paeat ©f aetal-oo^eaaing aoonoatc 

li •**•••, and thrcugh thi < on at inn of aorc |O¡M in industry ft* the 
aopalatiQf}, 

MM •«»I« 
data oaaaoinma* individual objecte of oo-oraratiofi are indicative •# 

aat direction of the fjviait l'Aida'a technical anaiEtanoe for the estafe- 

ta developing oc<\drtri«s of '.hoe e count ri ta1 own »etallurgioel «Vpply 

ri of the iaaortanee of the USSft'« assistance in strengthening the 

to Indi*, Ite nr*t nhae* of tè» Bhilai Morite, with a« annual capacity 

of 1 ai U Ion tern of ate» 1, wat ö©wrtmet«d with assit; ano e from the USSR la 

mi - mi. 



" J"   ,,''li:B"^   «'.-t.^...ri  u, th, „orki; mauv 
xl poanibl« to fulfil  ih, doBi,n, capacity  of IL,   fi • t   „,.,..,. of fh L ' ...     . ii   .t   ."nane of the work;;  in   the 
f ir«t yarn  after uonrl^lio» of it., ,;.-)M-,t .Ul.tifll      ,. , 
flli, M^.          U   •   "•     '3ul'^uv  tly,  th, capacity of 
tho worku *aB moroaocd to 2.5 million w or ;U, 1   ,   /cai. with    „„.   . , 
thtì [IOOD      «,„        . » ./CAI   with »r.Biutaiio«     from 
tfte UdSR.    The works accounts for appioxi... dclv   ini ,,f fi      „*    1 

. . IM 4   'iy   iU* of tl^  -tec]  produced    in the 
county and approxiaatoly 6<$ of tho rail» produce«. 

At the presant ti», th, Oovi.t Union ta providing „oono-io and technical 

fatano* in the construction of tho following LwB and  steel induotry Italia- 
Uons in tndiat *««*»XA»- 

- %e Bhilai Horki»,    «apaitsion of eapauifcy fTOB 2.5 ^u^, t<mg ^ 
4 million tont of steel a yoarj 

- A »*«» 1» mmo piling flat-relit pMtoDt. wiíí| m ^^ 

fixity of 1.T »«Ho«, tons of rt.ol a y«ar and p«^.!« for »^•w,t 

«t>w.io» to 4 ttUlM ton» of «ML (m ft* fHrlhtt ptntftitlV «f 
expansion I© 5 »itilo» tona ©r aore of »ttt«! a yua*^ 

- to UM màm at toJhaim-Rtihar,   wtth a canity 0f 4 »till« ton« 
a yearf 

- A Intono „^ * ^inl f     wl|h a yield of 2> 1 mmim tiM a ^ 

- A« iron-ore .*». at Ml,    ¥i%h ô yleW of 2t5 mUUm Um ft ^ 

^ttllf d^lnpad, 5 Ulli« tona  » year). 

••^#1 m*k ia bexn« 4«»« m 0*^«, „ith tfce furiar expansion ©f the 
•MUI work, ft« », „„u^j e#ftô4ty of %5 Bi:ilion tOTs to 4 tóut^ ^ ^ 

«*••! mmm m *m**Ê*um «r * ««* eo^i« @f ahopBf íMI*** « mm 
son««*.* .hop and a plato »ill slop,   »«a «»00 shops ka¥e ^^^ ^mmMmm 

mi* mil al*03t «Mtltttlr «»et th, «ieraaftd for fl*t-»ll*â «to«l out ©f it« 
oí« pro4uetion. 

^« 1«^ «t BoiÄro i« now btiac built.    Ir. 1972, the first b^io production 

uniti - « «*«-wn b»tt#ry, a eintering plant, mt a bia»t fumaoe with a useful 

onpaoity of 2000 m   with a complex of ancillary *apR and power plants - atartod 

operating,    fh« oxygen converter shop,  .Jabbing «ai «odal  1250, oontinuouo wide 
rtrip «in ««i,! ¿OQOt 00id.rolUn€ ohop> ^ other inßtallatiünü are nw Uï|der 

corißtraotion. 



'ftw oxiftiriíj c, p.oily ,-,f i.a<; wo-r-ki:   in 3hilni   »r.d Bokaro,   f.Wïnl.ht<r with 

the onpaoity whici. CM.,, bo created  with  acci.-.tance from the USSH,  will enable 

India to produce,  < yen  in inn very near future, around 7 to 8 million tone of 

steel a year,   in ot.hr word o, more  than  is produced at the present time by all 

the metal works in  Julia put toother. 

Rational general plant layout and compoaition of shops and equipaent make 

it possible to expand the works In Bhilai and Bokaro oonsiderably fey building 

new »etallurgioal ahopts and plants...    The report of the first aweting of the 

Indo-Soviet Inter-Governmental Oouaaxttee on Economo, Scientific and Technical 

Go-ôperation signed in February 1573 próvidas for oo-oparation by the Soviet 

m&m in the farther expansion of the Indian works at Allai and Bokaro to an 

annual capacity of 17 «illion tone, or tuo and a half tioes the cowrtiyti steel 
production iti 1971 - 1972, 

â* eleolite stMliakinf »hep wit» fumtees having a capacity ôf 2§ tons 

and MBUMCAI» ©anting facilities for in« predict ie« af billet« with oroSB-sections 

#f 80 x §0 a« and 100 sc 100 na have to*«» built in Aricarían,,     with technical 
assistance twm the USTO, 

IR vio» of this, India in undertaking to «teeed the present steel production 

Uvels by a considerable amount in the vc ry near fatare, thereby taking another 

Mg step toward o ensuring its econowio independence, and developing ita os« 

steel-using »cetera, i.e. heavy aachin« building, the electrical industry, 
railway ooaoh building, etc, 

•*©• tffS, «hen the first agre©a«a% m the eonatimetien of the Ihil»i Work« 

was ooncluded, to the present, serio«« «ittnlitative changes have taken place m 

ta« oo-operation between the Soviet «ale» and India in the field of iron aito steel. 

torn first phase of th« Bhilai Work» was eonpletely designed by Soviet 

organisation«, and approximately 8756 of tbo equipment was supplied fro« the 8oviet 

»lion,    «sen the factory was nxpan^ed to a capacity of 2.5 million tons of ateel « 

year, the share of the equipaont supplied from the USSR decreaued to 8OJÉ, and when 
blast furnace No. 6 conjplex was built,  the proportion declined to M%. 



iti l'i 
I» to, oomu^cli.» ort»,. ,•:,.,* rih,,,.   fir UK work!. if( { 

equipment  fron» the unSR ah„uH   u«.u>,l *.c   V«,  wh "• h   tho<-    - -      -      • ' " 

should bc   .9* -and Uoa, o<" pip, J0¡6. Th • rxminWr will b, 
enterprise. 

nu¡.(,l ¡f.j  by  Indian 

*. figure, „ta. «»t M« „o.,^ !nfcl(tly u ^ 
m u. p^u«, or „.,,„ »ei.alargi(¡a] ,„uip.,nt for thc fcw 

ooi«tiy»e ow» metallurffioal »upply ba^e. 

«i 3©vi«t d y sign organi ss«* i©»«, 

.  Indien **** ofüniantioiw an, mm «*&*$ ^ ^#i#i Wrk fw |fc# ^^ 
*» Bokaro and fm tn« «xpamim of the ihiui «***,«» *« __ i ""*" w «» «Mia* mite t* «n annua; ©apnett» 0f 
4 millón tew« ©f steel» 

Around lœO »^iw^^ „a UAtfitì oM„a 1«^ fe^ tB.ined in tfc# g^ 
ata fW *. option rf tu« miui èPA.,   A^ 6600 BklUtd ^^ ^ 
Utiatii»!«!» tov, bee« timüwi m lati« léw>Bll-Bia urtarti mt       mk 

aaeiatanoe fron tàe Soviet Union, 

fì» «A« ^vwi ommmtng m-epmmUm ìmtmm ihn mm Urdo» ma Mi* 

i» not ^ MuniÉhuit a rtPiBt „^^ »^^^ emìw ìma% w 4a alaô 

imMtàm* the tmàititm* for ti» Aewiepwa* of Mfellw* throng ita mm 
efforts on the ****« of the folloninp 

- «itallw^ieiii <*rmp*ent produced in Indiai 

- Iterlt« anù «hop deuils dev«lop«d by ita own efforts* 

- Ws orni «peri«io* in the building and operation of »etallurgioal 
«iterpriBes. 



ih: 

^G,O0C tj|l3   f.f   ::Li-  j, 

oro,   oca",  ,y,d /,at urn 

'"''        ''     'ir   •--iïit'u-  rt'.'.i-:»   .»ri.  .«,i :.r.ii.i;i'L  capacity of 

"° ' u'*' ;-••  '•.<•': i-v.  :.'t'  rolh'i ^n;.¡onr au m,- locai iron 

•'i., h,,., i '      r. ,:iul-*z' v,{ wit/i t. cjur.cvl ani economio 
adietan*- fi-o»  the  US:!k.    ir, 19-,  ;. ,0.p,;i of nvc,,;;,   including a sintoring 

plant, a Ky-product  cu,6-<v^. ¡a :• ;Tj  „«J ••  ¡laut  fumaci with & useful voluae 

of 1033 E'' was atañed up, and i*  |%T,  two cxygr-n converters and three continuous 

fctool oagtint! tadta started operai•;„£.     i>, Iferr.h 1973, a rolling mill 650, with an 

annual capacity of $00,000 1OM»,  intended  for the promotion of a wide range of 

atructoral shapee,   ataitod operating.    All the products are manufactured direotly 

froa WlUta from the continúen« c-isting unit».    Tfce piaoing of tàe «ill stands 

i» «a* that ta© finiahed produut oan be rolled in two strands, with Biaultaneoua 

production of memwroiml billets.   The- placing of the »ill stände in aariaa on 

en» tuia ta*»re3 Ä «ini.» prootaaii* eyele for light-weight seeUeiis «né guarente«. 

«* ©tal temperature canditiona tov their production.   A ligàt-oaotien and wife red 
*Ul It now eeing aasalrtei, 

At tàe present ti«,, tttii|ß work i« taiag ourieti out ft* the second phase 

## the weffca, witii a» ii»«^ in its capacity to 1.9 miim tono 0f at«* ê 

mtyftr the pfixbintloa 0f a wide range of rollad sections.    As part •* the 

«•«etu PW., « blttt furnaae with a useful vol«w of 2000 a3 is eeing **!*» 

tt» eepaoity of the listing osygon Converters is ieing enlarged to 100 tona, 

«M a new averter with a capacity of 100 tons, a contimi easting «ut, a 
meàim-moUm ail! m>d%l 500, a light-atoU«, aiU „^i m, ^ ^T ia9m^m 

tiona art fceing ini It. 

Iran no« i^»^s «rfm 500,000 tai» of «et ion aetal a year, and deaand fer 
It will ineme.»    n» m^x W0rkg in Jsfaàwî ^ by ^ ^ ^ ^ ^^ 

»«ta ef the oawttar to renpeet of ,Uoh typ*8 of roiled predaste a« gi**^ 

*fc*»*»l harp, rounds, and wire rod and will enahle the country to aeHieve 
f«tia|dirahle savings By reduuing tiapo-ta. 

It la planned eventually to eoi.struot at thi« works a group of sheet and 

plate shops aapprlaln« hot- and cold-roiling .»act and plate «ills, coating and 

plating shops, an oxygen corner „hop,  « hlact fugace, and other facilities 

increasing the annual cecity of the wcrks to 4 aiUion tor.« of »tecl. ' 



Wil,.. the n,,:1 „,,, 

i" sotting up -•r,.-mir,illi. 

a aaohjnt! buiidin,- plani,. 

hau markcú the b* 

¡ h 

n... runri (S,   ,..;ril  ,Di:ii 

itfiitfi.il/; of th- dev^cm^nt   ..t    ¡, -mt 

'pi M t. fu. 

-»ostie raacíú„, builrfir,;,   wMnh ,,-,   fV^t,^,   ,0 

industrialization 

». r;'^;ruiV indu.Hry   ^J 

f th.- countfy«v drvt-lopiriff 

The construction ,f a „u^ Würk., in i¡wl i , 

f       economo co-operation but«*-« ncur.tr,ou Kitb"^      ' " ' *' SUe0eSSfül 

; "  '•""  ''^ ' acuì syi:tttmB. 

! In Turkv, », iron ort s4.el workl¡ ^ 

t«. of «e,i (fiTrt phMe) *' •"" •- -«" -»»-it, or 1 .im* 
y -ilïs provision «a0 been mad«; for «»«mdi»* 4t ** 
2 illUâB to»8.   -»c li^oW malica of ih-  ^M, **-»"•• it to 

Aa part ©f ffce «M**   it l8 plamwd t   »   ... 

w    .• h»     * ««»verter rtôn with tw» »*«-.„ >»vine o^u.. of IW t0TO ^ ^*«* *» «.«m 

In the Ara» HnpubU© of ï^mt» a 1/ «» -*t,ii.    •    t      , 

»««««i . , w up,    A blMt-rttmao«' shas nitfc fìunMM Ht««** 

« coirti•»«»«^ «* '        W* ^^ lhc* *"h «° *«* «««rt.i* «rt 

»t. i      */ Plart ^^ ^ be «partì«* U 1.2 »1111»» t«« *# »te#l|    the pesgtMlity ef further »*n»n.*M 4 '.¿«H^tMif # wi lurxner «xjian«ioa ia provide fer» 

An iron-ore »i«« ÌB ìsmln^ eetabHalit.d IH *k . «b ^^nism-i m the ü%üii »t Äih«ri,v^. 

I« the Pt©pl©«s ©«ocratio JteBubH« «# n 

number of o-pit.u.t oowtr... a- -il (fr ,. «"•,""« f• » 

ooZ?        1 °°nVtrt"r *"' WM"" ""•"« * « »V Î9W, ta. t» oonmrtors «ith e^aoitl., of jo tonr oao»• a~) ti.» .. 
for ti» production of „H,,,      ~ conti..«», „u,! owtin« «it. 

••• "10,000 ,„,.. an"    0,,;"""v '"'l!"- sh°" "hl°" w. w bun, 



r •••' wt:.;. :• .-..i..:,-•-.<• .'"0:;î t¿,; L'-oviet 

.li >f'i 'inn.; 3i" ut- , 1 ly iuUiing a ii«* 

:f.rj   ^ .ncrc^.-j-i;-- tin- capnoity of the 

I*      ¿S    I   ;'tr¿;r Ì     ';.    .   v;  -_,. j     ' „     ,,,_.. 

Mm en tc  an uii-iua!   -,,<.;..vi'.y   -,,' ••.•-JU.Vì  " 

bUHt   furnnct.,   r- —c-ixm.' ir,; t.r,. c.}ii ,^.; 

existing converter« from -   ! on, t-. .'-   u,-., -^ v,.r¿üin* ytai riIiüther converter 

«<th oontinuou.» cteel cwti..;.: uni-)    anJ   u.,i v.'-: r,e new   r.Uin(; »ills.     In 

ad-lition,   ,t  is pi«»«,! to c«,i,i a now «ir.ti.r-.,.- plant and a new ry-proiuot 
coking shop aa part r.f tb. «nrkr. 

Local iron om is uned   it  ti »e wor-;a. 

an ineraai» tn tbo arcual c^paoity oí tfcu works to ? nilli©« ton» ef «teal 

with »» expanaion of it« ran«, of rollai products will iaki it eoaoiele not otti/ 

mmiàew^U to iaprovt the supply or tht oountry with »«tal tmà rai«« the tapinai 

and econome affici«»«/ of the works« operation bat alee sut» tant Uli/ tf> ittor«4M 

4l«§ria*a export potential in r*,ap«et af thit type of product. 

Hw basis tücteoiegieal «raippwmt Or the blajrt fmraao* and rellinf shop« 

•all b« anepUíMl fro* «ht USSR and pftid for out of the loan «ade by the Soviet 

mimi    tlMi t»ilding »ill be oarried out by Soviet organisation» with a larga 

*«irte of participation toy Algerian State firme. 

A rolling «ill built with technical ana economo asairtauoc fro« the US8R 

I« produco 60,000 tons of rolled section* a year atarte i crating is th« 

Hep**»« ef Sri lank* in 1967.    Dani*, dww.anuti*» i„ beine propar*d for « 

«HMtt»i*i of la* mi and inorar   in ita opacity, with construction of an 

«laetrio mtmlmkiog shop, which will make it poeaiblo larptly to aaet the 

country«« requirement* in respect of reliad »eotior.s. 

Agr©«»*nt has been rear.hel oonoareinc ati-ietance by the Soviet \Mim in 

tht cooatrmction of a netal works m Pakistan (Karachi). 

Ir» addition to bilateral monomio u.d tochnicU oc-opération with th« 

developing countries, the Scv^t uni,,,, ¿riv » tneoe «untrieo technical fiatano* 

under the apices of the Uaitud Kit ions by orciai,«: „roup and individual 

in-plant training for e^ine-r, and tachnioiam. and providing consultancy services 
«"«•garding the development of <i M-M.: c métallurgie:   In-iuetrie- 



The «our,,,: wh.-n havo Lee:,  „«tv, li.*,.,!  iTl  th,   M;^ .-lL   Ue ^n ro ,,îta- 

Work, ,re intended  to ,Pniet entf««,• Wd t^nuuan.  to up-,,,ie th-ir    i = U 
by atudvin, ^ .^^^ thc ^t ^ f ^^^ ln ^ w^ ^ ' 

spirine theoretical taowlodp. to praticai in-plant   «or*,     1*W 196S .^d  1W 

inclusif  2m .pecxaliaio r« y3 dovrlupb* coltri ,„ of Ama, Lati» A*,,^ 

«dKuropo,  includine 45 fro. the Arab Republ>c of I^p,,  ,6 fr«. ìndia,   10 frli 

I««,  12 fro« Bm.il, and 14 fro« Bolivia, unde^m traini«, in the courir. 

ifciallurgiius fro» India „re also individu**!^   t mined in th« U&JR. 

«HI Wilt aaotor up-to-date Bwthoia in the Cannolo*!«, of all irew and 
•Utl proximo., tfca o^ratie* of tta «at aodem equip»«*, „a mmmmmi of 
*kt organisation of pmàwnim and mt^mmmm, 

mmmim%« m train«! at tha laporoshaial ^^ ^ ä1M fillt ^^ 
pwimm whioh «trao*f cw^f «M .«*«. i,^ 01^ and pro****» „a*., fom^w 

***•» miwmtw? «ateríalo, rollai motions, ««averts st**!, and Uliata »ado m 
omiírmms-^mmíog Butte. 

Ä eonetHsiô», it should be «wtieii«! that the Soviot Union's technical and 
at««»!© relation, with foraip emmtrioi» i» th« fi.w of tha iron ma atoal 
k*fc«rtf*f hau*« on wmml bmmm, a« fro» „., to ye«, growing «ad haoo»!«« 
atfengar, i« full aeooMaHO* irtth th* ©adalid of the fcwnty-foarih ««.«ion 
of the @«TOi8t B*r% ef tha ^^ ^^ m th0 fivc^eap pU|| ^ étmUfaimà 

of ** aoo«o»jr of th« « for 1971 « 1975, »hioh «tat^ that •«• d^lop««* of 
streu« «stomal econome ani NloaUfio and teeimloal relations with th» developing 
Odttîtrioa of âaia» àfrica, and lati» Awrioa ehoald be maintain«! under condition* 
of »utunl hwiofit and i« th* laterita of atrcngfcheming these cotmtriest coon«io 
independence •'. 




