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The   int/'    •• -i', î ¡ .:-i 
jpment of   che Jo vi ^  „'- 
A tncle Knows.,  "the ri .'ir- 
output from  Vj\/ì to  i'.» 
nteal,  and rol i TI priai. 

Ïeohr> i oaJ p ¡-o, ;r «;;. • 
l'or bl. rt~f urnfi-io í¡y.1 L 

1972, 2üö million tum. ; 
¡(¡are than Bö f:tv> etnt i» 
of the newest exoavaf;-, 
tha lot» iron o G :• tern*    r. 

pa:-" r ,;i 
,tna  s 1 rt< 

-nu : Î l ori  gf'   t. .<: 

Hit" 

the 

t      i% 

i.t'l ;-' 

' «à 

...   - • ;',, - ,   !, •,.•.<-   oi    til«   d ;Vel- 

..i:iil.v   !'•   'ti.o  postwar  pmcd. 
ur   t,'r< '  !>•" ¡r»'tul i TglCfil 
t   £f,l4 :u. i' * au ti on of  iron, 

rU4r  Oí' the v.an.-.ivj. 

'-or:   o-'<; evi  its  ir-iip-^a'-ion 
f^nr-ß  :  :r 

'Vtî'U ,J„J 0:;    O 

->,   >!'   ., U'.H.ratcd  '.>>•   !'.<;   :"ol Ï«>•. 
: of I-:,ìwîr"2fii-.,';iTii" ,» •< n or?? wer« mined,  including 

ih«-* • .f,' nciif.il nplhori;   the rr»rth-*tcvir^ capability 
.!?•-. +cru: h; m, i.inr-h .«»a ^.OUG mwh.      behaut» e of 

the i*r>'.- lúnc.-d  (Ki,i- r-er centi,   .am 80 per cent 
of it w-*e copcin trattiti,  repultiv in iVs production of !¿? «il lion tanne» 
of concentrate with i,n ;iv ¡n^   ir».- co.1 ten i of t#*.;f pel  rem.      The con- 
centration techno log,)   l'or   i'\',n ores   ir *>ei»g e 'întinuoiialy  improved« whilst 
at the «ame •tmis obsolet«' equi put;;.*  ir, b'iug »derni««*' or replaced,      flreat 
attention ir, directed at the preparation ai  t.ie burden far bi.is,t-f'un»ce 
processing.      Tho e.itir* production of agglomeritela for blaut-furnaoe UM 
io fluxed.      New pelati sun;; pl.vttn ara ßehvtiuie-d to ¿o into operati«*. 

Ir» 197?i  ^'"'» itovi e*. Union produced cor« BC miiUor  tenner of cok« 
»lid mined 170 »niIlion tonn#» of coki tv coai.      liie p*p«r discusse» the 
present state of coke-chemio*»! proda«tío« onA she ««thoás whereby it may 
be further expanded and improve» 

ïechnioal advano-»e in blnst-furnacn tteel-evtkiug have been reflected 
in an iner«*aso in affaci-iva riavute* volume to 3»OC» »i i« ^,000 »i furnsoe 
ie in the conetruotion rrta^e), m the raising of the blast temperatura to 
l^UO^C, and in the une o i natural gas aad oxygen.      At the present tie*, 
natural ffas is uead in  ¡,h" production of 85 pa?  ©#nt of ail iron and oxygen 
in the production of m,*i: thafi 6(. per etat.      fii« bast blait fiff.aea« 
operate with &.i effrotiv.  yol^^w atili*?tion factor '¿f 4J P«r oant and a 
coke rate of ab-out 4!?0 kf/ton:i*. 

Steel-eiakiiw» pattern;? haw ah if tad in «crtnt years tonardä a l«r#B* 
relative percent»^ of t^nic ojty^ets {W} production.     Htf «ajÄr t«otoioai 
trends hera ino rade tHt f ol lowing î proeja Inf twit» of greater oapicity 
and loproviié deaignf thi une r.f oiyf»n .,r;i hif^i rsalon fic^vtlu« f»el for 
procese intanai fi cation;   -iei,ur »t«#l cmting t«ctaifua«, pnww'iiy 
through tha use of conUr.wmr caating ; Han te |  tli<s intZ'idu'.;tion ©f electro- 
elaf, are, and iitiu<ni>ui heaun,' in the •wn^faoture of t lÄch-^uaii ly 
s te« le ( and th« uae cf K;,7. U¡«tic sla^e for o ut-uf-furnace prooa«e)ii^ #f 
ree tal.     fhe re}x>rt citas dia« dMiOiibing the peri'creianoe of iniivia^atl 
LD and open-litarth sbor«?, ¿B  ,'«11 as th*. work in g chorar, teri» ti eMi «*C tut»» 
bmth (tanda«) eteel-e-el f m>j nti.a-t». 

The section on roil. - pt^au^^u pft>r» « crtef t«ichnioal aurvay of 
th© status of thit*. eector, elong wltî* a aiHcueaio» o<* pro oleas relating 
to quality improvement enì tfiveraií'i^aucri üf tha product lin«, and %btê 
fitting out of production .-hope with   „he latent  «c{uipMiit and machii*ary. 
«Hie paper cohcludr-c wi th tur   *r«a jr tatu»r o' sani«. üät« ott developments 
in  the field of tube,   ¡-.licet   (witli not.*llj..:   nnd nonHnetaUic r-o^tiligt,)» 
and iron-c;owpoi;<>nt prod ne ti o.. 



_   •»    _ 

Prt©r ta the QT«ai Oot»V. r yooii.uat R.-volution,   tm<min 1^*4 o«iiii4<tnMy 

th* naéiQff r«pí ;.aii«t  -tvirttrioa ir InduRiri»"   4ev«lopMnt.    In ÎÇlJ 

i%« nh«rc 0f #ot»14 production of iron «na IíMI .iMo«jit-'«l to mly a Util« 

•»!•• thin 5 psr íi«:t.    Al thni  t.i*  ,  tin otitpit of tfc««« «rtoJe «too4 M 
4»î »Hli« ¡«d 4.3 aillion i(Wicut   rvbpeetivtilj» 

Vit* tfc* vriuapí» af th» »oüi»ii8t revolution i« wr ooiatry, ti» 

Hm «M lai* roi- the w»j>i« 4«v4iof«iiAt of th*. »tire nati«**! 

kHag lb« p«rio* ©f ta« fiv»^««. pi«a pv«o«éi^ tfct Second «orla Mar, 

Soviet ferroua üttaAltuny, Uotse a tugiily *«v«l0p«4 ia**«tiy with * t«nh»w1ogy 

approaching that of th« iivn ía¿d t-t««i ir>tavt*-!er. *f «19 aoot luivunced oap>itil|«t 
eottDtriegt mi Ui mmm ioutOBc«,» £wpf*a«t»6 tfccai« 

fi» «ir of 194*-Ii4;» iiiflioMj* «tonw» doMe* t.n *h„ euono^y @f tè* 

8ovUt Union.   It «M tira¿* ic J94S tu** tilt ^»11-7 ro-«tt«in«l tuo prosar 
lovel ©f *t##ii vii roll*«i «tn#. r.r»'.«,4.i nn<j 0„iy »B jq,^ ifct Itvtl» et inn 

«Matta«;, «N MtMettw «ti ecsìse protection« 

Mff«a«tjit yearo vltnt»a*4 & rapid «spojiotan of fiaviot f#n*m* 
«WÄ ir IJg? mm «Al« io |MM ite Ito *U4<»-t*»M a«* i» nto.1 

pw ?9*T, «Mì i» Iffl fcr;caa> t.Ho worìi*» laacliit pod»««-« 

*VWtfc rutta for tilt «»¿>r eM«j«<i« of if©» and tt .«1 production 
In tabla 1. 



H .).; • 

Bag i e indicators of the exnapp.ion of Soviet ferrous metallurgy 

in the pa War period 

BMio production 
li Mori et; 

lion 

Steel 

Rolltd »took,  totali 

inol. finished 
rolled stock: 

Steel tuben 

ÏTQft QTQ 

Cok« 

Production, ndlliona of tonnée Der y§ar 
¿m  ±m  im  im   mo   mi iff! 

19.2 33.3     46.7     66.2     85.9     89.3     92.3 

27.3 45.3     65.3     91.0   II5.9   1?0.6   126.0 

51.O     70.9     92.5     95»9    9f.4 20.9 

a.8.0 

2.0 

39.7 

2T.7 

35.3 

30,6 43.7 61.6 80.6 84.I 8?#4 

3.5 5.6 9.0 12.4 13.4 13,8 

71.9 105.9 I53.4 I95.5 203.0 208.0 
43.6 56.2 67,5 75,4 78.3 7T.7 

fuis apatìe«! leti# «f protection ««e acoo^»ied by ft signifient 
i^o^i«t in qMliijr, reuniting frm a *».!*«* poli^ of «^ip^t 

*H*t#i*i«rtion «né plaat i^UaigÄ,  it* m%a,\,Uahmmt of ntw, tiotaolofloiUj 
mm adv*c^ plwte, tto|«i«i imppo-.^cntn * oil st*«. of proeeaai« 
»BE the Jjitro*iotioa of mx processes. 

tog!-gl" iMMMiafllogioai ^eioBimt i? th* 

iKrtrt iim and irtttti frf^yy *^T 

át th, r^mmi Um, tiMS Wk of mm mim _ . ^ ^ ^ ^^ 

«*HÉ - i» vmêzmé at lar** ^talwerti. having m a^ «^ of „^ ^ 
«M «illio» tonnea (seo table 2). 



Percent^ breakdown of total output ftf Mantu e01ninfí un*«* +.».- 

Ministry of FOTO»», Metallurgy of the UB3B 

in 1971,  by size of plant 

Pfrrt» produoiry ijon steel Rolled stock 

Op to 500,000 tonnee/yeaar 2,6 6.7 g,2 

501,000 - 1 anno« 3.7 4#3 8]3 

Hor« than l »illion 93,7 gp#0 93*7 89.O «i.S 
loólo ISO tìoìo 

1#   WW^i^t fj «ipgytio» Of iron 0« for q-j-to— ^t|M 

Utk it« «om. a»|mi mmlU9 Qt ima QT9t %im imR luêm ^ ^ 

ia tkt «traction of thi8 ^«mre«.   ** Ä ^Mttltf it 4, m, u ^^ 

*&• rtquiwawnt. of it* mm Irm mt& rteel teaa^ 1^ ^ te «^^ Ä 

ootifíderable quantity «s well. 

Ä Wf ta. U8SB •ined 206 »mio« tornita of mm******* iron o*ot 

includinf «or« than 80 por cent fey the «..at a*»*«*,** F« cen-c Dy ine »ust advanctd opt»©«* «aitate. 

«**!**• to mi>in ooworftû fHrntimm^ciitm ow-tlwaiviiig ayst«. «a^^iag 
of •tóf-proptu«! **»MM1 «savais, tnmk eomroyaw ^ o«tilWr 
.taok.ra.    3yat«a of tMg kiad have a capacity of ne »mh aa 5|000 m$fkm 

»• ovtra«c i«» eeirt«i i„ r^mwviÊÎ^pnéê ore in 1971 was about 
**»•*«**•   B.O.— #r %h9 lml itm mn%m% ta ^ OM ^ ^ ^ ^%h 

»** m par <m<% ef i% wm 9mumAtÊàm   to mB Wf w ^^ i<|BM|| 

ovtainaé« 

tut banaficiation t«ÜB»lw f0r lancila o*a* lÄ 1^ 9»«^^ 

iWra*, mmtiemy mmfr iìm émtUvmml of «ati-ata«« oonc.tration 
«y.ta«, th. toti****!« of p*M4# and «O^M «riiMtog »t «iiüiig «a 

*«fioiation «Mao., tat •oêerai.atioii of ona-taga and t»o~8tafa aysta**, 
«* tH. raplaoaaaot of oeaolet* aaa inefficient iaa«áiiii«i7. 



The beí.-t-q-ual it¿  iron ore concentrator,  .¿n: pre T« o cd at  the mining and 

beneficiation corabir^s of the Knvoy Hoc Goal  Baüin.    In 1971  tue Iron 

contait in these concentrate» amounted to 6^.2 per ••'•"*•    The country's total 

production for that year stood at 47.7 million tonne:: of concontrata with an 

iron content of 65 per cent or mort*. 

The total I971  extraction of iron  tu concentrate ioni renamed at the 

I97O level ano auounted to 75.9 per cent, despite th« lower iron content in 

the ores mined.    The principal trends in the further laproveiaent of ore 

beneficiation involve thorough recovery of minerals from the tailing» left 

over fro« the concentration proceeg, greater extraction of magnetic iron, and 

a reduction in or« processing losses* 

fft« Soviet Union ia an important producer and exporter of coaBercial« 

grade manganee or««» production of »Men reashed 7.3 million tonne« in 1971. 

fft« fiv«~y«a* elan for the development of the USSR eeonotty (I9TI-I975) 

o«ll« for considerable further expansion in the supply of iron or« to th* 

ferroua «*t«llttr©r industry.   There is to re wore extensive use of oonvey«r 

transport ^sterns and heavy-duty aotor vehicle*? in the »poncact aines, and new 

type« of beneficiation equipment are to he designed. 

Kmm attention ha« recently been focused on problens pertaining to the 

p*pai*tion of th« burden for blaet-furnace   w.      A eignifieant percent«*« 

©f the iron-ore raw «aterial for Msst-fumace use is agglomerated and reach*« 

*«« furnace i» the for« of sinter or pel lut«. 

fa« astila %la«t-fumace a¿fgloa«r»te ia xluxadf    xU basicity i» I972 
1.2. 

fa* 3ovi«t m%m lean» the world ia agglomerate production.   AFpr©xi«*t«ty 

tail* of the world output *f agglomerate i« produced in the USSS (13a »illioa  Í 
ia Iff© «ni 140.6 million tonnes in l«m). 

according to present plans, the «tin increase in production capacity will 

fro« the construction of pelletising planta,    in 1971, 13-4 »iU4on 

tormén of s«lf-fiu*©d pellets were produced with a fU*3ng index of 0.8. 

work is in progrès te iaprove the production tcuhnolos, of netallited 

raw «aterial intended fur use in «l«ctric ax o furnaces. 



'>.      Coko-chomi r-¿'    ; -y .jgoticn 

Tho Soviet Union leads the world m coke production. 

170 j"1^ WOri~t^ *> •""« *«-»•" of coko wcr, produced ^ some 
170 million tonnes of coking coal were mined. 

cok4n
The^let Uni°n ÌS a mÛJOr eXPOTUT °f ^'  «*"* «^ - «Weal coking products. 

A« of 1 J«*«., lm th. M1Jltlï,0 effeoUve ^.^ ^^ 

eonairted of 173 dlnaB_bricl[ Mx^„ „„ „ ^^ „„.^ 

Si»« 1358, c kine tatUri,B „ith Urgo ftinwcM _ ^ ^ 

^T^T *H     A -** tBr the coB"irurtion of <1-6-3 *-~ 

•~»»i hjnto-terclon. dml... and n0t»tion. 

«* WS« l«u th, »ert4 m ih, Uotal(||le ^ ^^ 8f ^  flew 

ZT»uUTT"^"(78 "" emt CmoMtnU »»•>*) — *• -— «*.«« «»• «t lat-ot'int «id (u »ai. 

" «Bir plait., tho *uid«3 con.i.t of 30-35 p„ o»t gu aMM 

B.fcr. th. «ml i, a,«, for „^^f u lB pnftná ^ a ^^ of 

T"""**«- .«h « fl»idi«d-b* .rindta, .f th. «*! i. „ *,wt.d 
^•"^ J"*4*»»» -«"t htf«. it ;. I«** int. th. «hi,» ft,,«^ 

"***»* «**•* Ite««,. pmdMtiMty. 

"^"^»^ «* *">•««€ th. ««! fer ««n, h», h« o^rtriy 

Uh^int««« f«««»«^«««. op«««,, ,t th. ookin* hrtfri.,. 
-»• W. l«,.ljr Moh«i^| «d «to~t«., «d th. MlnlM. «th«l i. in 
»« «h« oh«»!«« the ookiag .h«*«. Klth „^ „^^ 



1 • ' í-'  r,-i' i,' • '•' - ••-' A •" T."'y   .:'.  .i number 
of the newori   plant;;,   :jrid  t>hlfl hus ii:£ui: r.,.:.UiLK>   ,0   JtlltïSH   .ht hoat  ol. 

the hol  cok«.  *no  l.f,   improve  it,.  üaa,:U. 

Thv qxial:.:.;,   Cf  ,hc Wa.H-furn.-ic.   .-, k.    ,6 up to  m mirati on*]   utanùcrds, 
BO that maxima int^if, ¡mion 0, l);t.   ; , .xeUfara,l0€i proce>1| ita6lf W)B|W| 

feasible ev«n with relutivolv  ]ow C(:k,; iat,;fi< 

Chemioi.1  cok ir,,'.,  product;; at,   r-^.H  w-:1  r pr^^d u. ^  continuous 
prooassos and officient cquj.tandil. 

The ranee of theee ahemi^l  oofcinr nroduct«,  wh.ch rn; „ber 260 different 
substances,  m up io modern standard«:. 

BáF* plffi» look to further expend ^d  :,ciccai  improvement in tke 

«•a of ooke-ch«.ic.l production »ion* •>.,  f0Lowur lince:    bettor 

PMptMticn of coal for uokin« a»d tho commotion of «v» lt^r *okt-<n*. 

literies with fully miioMt«d «tog»*,.* of ^60 m3 capacity.    Tho buUdü* 

of m industrial plant for ft,»* o»k«.   , furlhe,  .„cr.ae* :„ the »is« of the 

•«*»«* UB«! „ the eherne* „*,<*..*:.,  aud the introduction of anfci- 

dilution rtcycl«d water çit* arc add ti0ll,l DÔ€wr0H rtllch ^ ^^^^ 

•'' *    El.^-'t- IVoTta or pry due t i on 

Toe main l>cehnical odvarir"«-  ¡«  *» -« •,,,.- „^ i      ¿  ^ w*c "  iri    J • ar  iA of ha»»t..fu nace pioduc%ion 
h*v« ose» an aion— in effects *„,„„  .«,lune ^ m impTovmm% in ^^ 

*»*.    tel« th. period *f Soviet  ruU,   st^aM dooi^n havo W prended 
a»d fuma«, built with capati*, rtttfit,„ fro?M Oi0 ,0 Jf200 m3 (ofte ^ & 

capacity of 5|0QW is now under construction).    In 1973  the average furnace 
ca|>aci ty rose to 1,135 ». 

At tt. on* of ly,2, 1J2 Waat tmu¡IM ^   ^ ^^ ^ ^ 

T. •T °f '•"^ "«^^  i"*«** 1° -Hh « «f.ot.T. „pa.it, 
or 2,000 sr and &bov>. four of MM»-* k*,* i u äoov., iour oi Wnxch had a capacily of ?t?00 ^^^ 

capacity of 3,000 m\   «ore than % per cent of the iron i 

at 109 IWoee oprati«, wit, hl,H top ^„«^ a~ ^^ ~ ->« J 

Blast fumaceo of 2,000 „3 oapacity ^ ^ %rQ ^^^ ^ 

«IM» a blast temperature of 1 *HVí r ar.A i,  i. . 
.   ,  .   , ,?U0 C anii hlf:h  -^ •'i-essui-e, BuppiEm„,t<u.y 

A-el .»action „d oxygen enr.chuent o, t„. „^.    At tho preBail ti.e,  106 I 

*"*" m ""^ m n,>tUral "»'.    «•».tl-a for ^ Pe, cent of al! th, ' 
iron produced. n® I 



; 1 A..l- O.r-i. . 
.1 11.. I 

• '"   *    '        ' '      i^ivuu.-, c;   ,(;    ...,,•   tli. 
thr   F-nnn'^L   l'];;u,¡.     I\      >!• '       >.    , . •     - , 

»"      '• "-  f     ^    'I-M »a.. ¡:.,li   ,l bj  -.his method. 
in  1V/1,   ,:,   f.1Pnaf:t.H w,r,   ;pPriiLllie Wl!h <Ba!.<ut   (fufe.   o;l)   ;|i.Mtcd   in_o 

the biant-furrio*   tuy.r. ;.,   .„,*  t|M,, „ k th  „03l  du|;  # 

By fcJin« nature  „,,, _.nlo  t:lf   r,m,,0l.   ^.^   ,   f   ^   j ^   ^   ^ 

•ubatami*!, lo,,r,d.    fhiB UcSn^, 1:, acuderuiiy *,„. ftfr.ctivc if 

accomunimi ty th, i,;!l- of ,y>i.ctl for ,iir w,   mr-rlimtnt# 

It to i• „ta^ah* rnat IWc. product^ iBrrwwe. by ^rox^Uly 

tlPVT *** adtUtÍÜnal  PCr0Wt^ ^ of *W - «" «art.    In 
"trL ^~tinr with uxygan,  accounting for 60.1 per oant 

of the overall iron production. 

»»atti blast florae* art highl, nactoiaod ayst««i.   Tha fuTOacee a.e 

«fccl^d in a m.1.« ^^ Uuaim má hmym Êil^MM h9arth8 ^ ^^ 

wm on are «xtrafcaly «©©»©am cal on water. 

íh« •afciMip, bttehi^^^ú^ of the bunten   and the operation of 

»•kot-M«* »tova    ar. ^Uar automated.    Automatic oontrol of *i„ ^ 

WlHBWiow«. apparatui hae to, intwtoed, «4 top-ga8 prtS3ure is 

»mtainod antoBatically.    A nab« of mk* uat. ««prt«». 

Ht&rth •aiutananca and imn and al% taking opawti«« hav« bo« largely 

S«»« iMio.1«, ei th. Wl.iin« of blast-IWce parferai over 
meant yai^ ^ «it«) An the folloni^ tabi«. 



rar.l 

md i calori,   m   i>,   ;i¿ÜK 
nomici. 

ITO production por fumaci, 
thousand« of tonm;-   >ei  jkr 

Ook'î rat«, kf/t 

»»turai fa« eorumaiption, »~/t 

**mm9 voltiate utiUeat.on factor, m3/* 
A««* ti«£#raittr«, °c 

*•*-*•« »rwrnir®, gmga ataosphurea 

ÀliU      M£       ¿gli 

r;i3 

04 

19 

0. 661 

98/ 

1.08 

646 

575 

a 
40 

0.596 

1056 

1>24 

662 

567 
72 
45 

0.5t2 
1041 
1.21 

Cammeo VDIUBO, a" 

__ voltate utiligaticn 
fftotor   »i/t 

©el» rat«, K-^/t ' 

Hast tenperaturt;, °c 

$**••§*» presure, gang« 
•Ml A IHM    I      —   •  •   *•  " 

ejoveta Metaforica. |yp 

«g 

1 
1007     1033      2000 2700 

0.534 0.454 0.447 0,50? 

561 464 450 458 

1033 1026 II33 1145 

I.69 I.71 2.67 1.68 

Shop 

I685 

0.4Ô1 

471 



4. • ->-A¿t*   -t.IO-tUQV   pr>jr..ir.r. , or i 

The present at**te ni th- art  ir  •**, •-»„.,• 
paper -». Use 0, 0ww> ,„ 3tB^ ;•  "*'•;•*»* »- >=-,: d.110nh.d ,„ the 

j i      j. • ;|   »   'UDi.itton by tht Savi et delegation,  and for ih^  „« , soviel 

-t..i„J„, „•    ,nor,Mi"e *•"> «P«** «« i «provi „ tta dt.ien of 

•tMl oMtiac, princely .t continu,», «.ti« pl«t..   th / , •In ._-   „. .   .    ., «"»iiiBi pi«Bt»t   the ose oí .Lain- 

la m«t y.*r« tat« *», \»m profow* oh*»• m tw ^ _   # 

»MAMKtaf ,MM idea ôf nui eh i8 convev.d w, *w * *    . *«**a le ocmv^TN % the data in tàt foUowii* t*a#. 

Tabi« •? 

Hi* tetli «inca i«ft 

LD 

B«otrxo 

laiâà* 

Production, faillira 

76.4 
4.0 
6.6 
2.0 

84a 

10.7 
1.? 

84.8 

23.2 

1.1 

5U0      115.9      120#6 

Share in total prcduo- 

64.0 

4.4 
9.4 
2.2 

72.6 
17.2 
9*2 
1.0 

100.0    100.0 

70.3 
19.3 
9.5 
0.9 

100.0 



Durili ir   tl'<    -UT : -,ri i       »••-      > ' » I    01     ir     riti' v i 

»«-•v* ^ ou,,,; „,. Lr ,,,„; r : ;;;•.;'•; "•••;••;• —* --^ 

had ir. operai.,..,  y, tn      ,,„,, '' ""   "" '"       '     !''' Sov"" Unio" 

or moje mei-din,-  • > • ' <-.-^V cf 100 tannea 
including  Uirec  ,n  th..- ^^tow.r.   . „,,.. 

Thö bar'c typr. 01  I,D 8ílüp if    .  >•    w 

shop* the »cr^-f« , " *  °n< *    Ir* th* b€»'  of **•«• *» wie    »P^. lie productive"  (t>,t. ... -p,_  ,,.„    , 
total ruui instai,,* „,'    ' "C   ;IP " '^ °^ P" »i« »f 

Tabi l b 

thousand* of toan«* 
ti" "—- 

Actual weight of hoatft 

Production, thousands 
of tóenos per year 

Cenmaifition p, P toBm 
of steelî 

iron 
scrap 

tittiat îif«, number 
9f h«*te 

1<J 

121 

2637 

Ö66* 
2?é* 

515 

14 

30*5 

277* 

485 

U3 

3224 

649» 
?85» 

«m 

2393 

»54 
269 

r>48 

124 

2894 

H9 
268 

709 

132 

3214 

«51 

745 

A «aáor factor contributif to iríoreiu^d IT»   ». 

*• *—~ *• «. «w .f * «err* r p",4uctivity *• — 
»•**•». refractor. mi inlZT: '*"*"" *" ,nalU' " 

M«i,iaiiy longer xessel linin,- l ; t- / 
-JHIHL Ufe (SC€ tabi© 7). 



ïhh 

vereng i  írom IQ6? to lyp 

I Lining líf<», niiaìor 
Of melle 

Average 

•axiButi 

* «»AW irxr«,« i„ u 8t8ll pjwtoctlwi ^ „^ ^ 

«y«t«a af ¿nowiplHe gas coabuitieii, 

S4t> r-pa* to iavl of notori«* ^tlepi«t| opejmii||f ^^ 
mr«tUiftic» of *«•«•! ^p*^ ^^ ^ ^ ^^ ^ ^ ^ 

Uff**** trm their c^t^e afcroiii    tut «a* ^tho*. **«**. 
lag t0*m%im,ma *Mi un^ ^ ^^ ^ ^ ^ 

0# *•* i*mw* to iaprovaé ^ ^ parfont art tfca ltfWeB 

**« to «p^ th. qualit, of ra* ^.rial., rt«teai«, the »trim m* 
r#*iea tumrertar downtime. 

**• »*g* of staai,, p^«^ in oxygm c<aivertw. ahope ^ ^ 

«»timely tapping.    Alo^ with *•**, ^«0*1 ^ kuleá owb<m 

•tttU of varies oo^ooiti«, ** p^.,, ^ ^ ^ ^ ^ ^^^ 

«•»•1/ 10.4 m otrt of 1«MIIV te4 allay siW3.   ife* is «^ ^ te 

«*«*l tfc. ra»*g« 0f Wltput u includf ft M^y of 8taialeMf elftotrte — 

*«i«r mimi gru** mmUa& p^tioulârly high ^^^ 

TI*« iufcietry fa*» profits greyly fro tha „or* <telie by roa«*«* 
tentai« ««i -tan^d plm%a m thm 9aim9gim 3f mnoltà iTma _ 

rmmw, pkospfeortt. mé mm**»».   fhiS raaaarcii to« ba«m incorporata 
i»to u« technology „hich ia roiff 3r eo<m wiU ^ in uoe M s^^^ 



rtJh'.' tb- :Z   .u     i   )••    j    ,   r r, ,;.,    <    ,... 

•Crufl ^'-^•t,,..- ... Lh. ,,.rd(.r .^ -. tJ.ff; ( 

ir- close U: 'CO kr/+, c-l ..*» or;- ..:.-•-, .,,. 

ûuri-jg the peri«, a 1'«;,*..., >,,<•>_ >/Cf , 

roa* from ;'& io   •-•08 ¡,ff/, # 

' '-u 

'-*•'   f .Tí  ,   »h 

>(\.« 

:r-7 't.,   -or:¡M f,,- 

'»?• 

.> '•;-'•     fr ','1 ; it 

•v' --."* •«:*   i¡> ahope 

One p.-)i;:jj b] o nr-ars   >i   :.ri<:reu«. 

time bet*,, en «.acta, „ud, oi which 
h-!J pr.)diuJjv)^   if?  i>y ¿.*duo¿rig the 

1.HK0.   ur  P.V i-.i :-np loadi.^.    To li^ei «P «.„ operen,   a. ,.,. ;,llopii ,r.„ l0 „av,; u^c^niij 1-lr h 

further àmprovum^nto  ,r: LB »île-ia^n*. win  *. 
u_ „rM . i»^ine- *ill r-^-ivr mití o*ten live 
u*e of hiph-ßpeeü »on:,tor,^ «*n,-; r0r •• rv •  *>^ - 
t, '" ^ '<or.ro,  dWi^s,   u,d Rreit attain. i«ri is 

of the melt and flexible contar  „r <* ,   , w-w»^ no.,xroj 

.1* i^MMqr conditila rcr i^vid ateQi  ^^ *" ^ 

At the present t.-..,,  the Sovir-, tin ontK -..,.  ...    .     .. 
concentrate i« u «toftlfc-jkAr^ c*j*eity 16 
concentrated in o^^isi^U) %imiKm    Vhii r. . , 

tliat at the tiCT. »ho-lTTTn lifta lr* ^ fttii 

*ue umt wiifcrt the LD proceda <mm i»,to cmrrii    -»i, **    •. 
iron a«d atee!  Vo,^ ,f th,   Sov.   t „ , r,d«utn*l «M, fhtt 

number of teuhincaj"1 v ur +« ^ + - J«rf© 

4Wee of technical and eoo,A-mi , eff i ^ -,,.. ' è'" 

At the bearing of l9íjf   5 i0 0pen„,wth f 

ai irò« «M ,t«l wAs, dintr.b*^ -,-•- „ »W*ti«» 

tft« foÌl<H#:nf table. »«w*n -i* 

teile 

mpmWtm of O-HT^ »"T— ili stratir 

Indicator 

Numbr;r of fumacoö 
Percwîtago of total 

rwnbtir 
P^ri.ontage of total 

.uLt--el production 



by increati •£- iht «»i^-.it 

'   tj 
."!.l 

*Ol'     -OÍL^.l.;*., 

• il:    >  I.'AT/';.-        "Of,'   ,   ft      ,  „     , i- 

"^•»   ot-tl-„tlo,    f/,^,     ;pt¡¡u   _.,   ^ ' •"««••   •- 

t.. toólo»,.     *..' .      . "       •*""*" '••"'••   '«<•-«»*«* «It 

». tk. u.e of „we„ to .,,-,... „„ lith ,.„, *»-"-*«»il. Proiurtion 

•**«> **e ^«a-L^TT 0)*    Thfe -»Ustión of eiWtft **e -camparne* t¿ the conversion of tha ts -^ 

«    w.-t  the a«ygun «mli re uaad tu better effect. 

iato« fey »hr 0«^,^,, „,a nr 

-^g]ctl  C^^«.  f).   the 9fWir^ 
Jll 

foi. ^Ü 

loainal furnac** oafmcit^  t 

•••••ai« »f tonnes 

or e*l«ndar ti»*i 

210 

ni 
201- 
aoe 

8*9 

4?5     185      400 

4?5«   21«) 
4^9 

320 
236 

431- 

344- m 

m 

248 

314- 
#4 

4i©~ 

482- 
#0 

452 

Wkm »«lyting ih» éata of %mhU M HMtw^. + .   v 
•tat« C «4 5 *»**» ^Portant to W in «in* that 

«or» .art^qiv« r-«^ of gradea than dota plant 1. 



Mincìf V.   ci'  tho (-.'c> nurrr". e  advur.: 
•jt>' ->  b'1 ,%i, nei ire-, n cor •   ^imrci^}; 

utilization of iti; «irtuT jirod r-tior  cr.rwc l'y,   m recent, tarier, the 

Soviet Union has be*n  l-jvo^n¿' jrt.it attcn'. Lur.  to  the devolopBent  of rm* 

units which would VJ oompitiolu  in u,^ with  t u: npn-iuu'th shops already 

in operation,  but wuulJ ~w.  oupcMor to them  in torn:: of productivity and 

certain other criteria.    One- m>-.h ays ton in ito twin-bath fum.*cf *n which 

heat is regenerated in a non-* rc/i i tuonai  manner - through th^ uae of the 

exhaust g&t: to heat the Bcr-op in the adjacent   bath. (th<-- t&r.oem procès«)• 

The substitution of twin-bath for open-ht-arth furnaces renults in a 

two-fold incre&ßt in productivity in a eingle unit, a fii/i»-fold decrease) 

ill fttel coneuaption, a two-fold to three-fold reduction in the araount of 

refractory «aterial required for repairs, ana in a sor« anifor» tapping 

of the «tell ovez a twsniy-four-bour period, ti is being an important factor 

in achieving  aore efficient eqaipaent utilisation in the steeîwOcinf steep 

and during subsequent process-* í¿g#   Because twin-bath furnaces do not noed 

regenerators,   off-blast rapáis« periods can te shorten«* and the uiar.-hour 

requirestent for each period considerably reduced« 

at the present tifio» there art six lifiii-bath furnaces» witt  a bath 

capacity of 25CW2S^ tonnes «am» in operation at Soviet ire» sud steel 

works.    Certain of their periorwanf.e indicator» for 19Î2 are listed in 
the following table. 

fable 10 • 

fwiaghath furnace nerfonsanoe indicatola for 1972 

steel output | thousands of tonnas 
Average »eight of aclt, tonnes 

Down-time,    pornentag« of caletxlar tistet 
including cold down-tisie 

1  i 1 
1058 im 1174 

'¿T* 281 284 
11.6 
8.9 6,2 



That  thecc figure« :.houid r.ot  -   r^arued - -  r,, < P ,<        ,       v  , , 

WV they have moved over tho y.-ara at one of the f-.n 
(table 11), 

.'¡macen m question 

Pable I] 

fw»«Hof» # iU pwfowwi,^ indicators of twia-^th *^r »-   , 

lRdi5atyry 

*tm*l *t««l oatimt, thcm«mdß of tonnes 

Befrmctory oonsuupUo« *©* repair, fcg/t 

•tastar* ffc«i consumption, l^/t 

toygtn oortuaption, »3/t 
GNrft conmÄpiion, J^/t 

Anm-Um«, per cent 

IM   ïà^hâ   m 
498 

284 

&•$ 

©4 

1196 

830 

^97 

14»5 
£4 
1162 

122 
ÌI49 

4.95 

IIB 
7,1 

1174 
771 

If» 8 

im 
••9 

*»*«*t*l confio* in *!*** ft»«,**« mt, to #«MS8 p«r *«*, 
tot» taMl« I* «k*mf    0* ,*. of tu« fi«. ^ * „^. u ^^ 
•«util«»* tettui Mafts 0f oofcpensau^ ^ ^ ia9ttffie4Ä|^ «^ m^% 

•KM fe»«*»«« of «1 Ummm in tfe m»,«* «f mm^ to ^ freetÄWNl# 

*•»•«, tetaré »4 wu#é ^^ BimUt ^ ^^ ta i>glltr 

****** iàe****i % «hort-t«r« mmtitemtimat   tli« tasie j*H<* in %m** 

********** *" * *"* W m ** **•«**** stcel^k^ «*Mi*9 *iih * 
IMAMi c«t.b*ck, m** the 1«^w teP,t af ^^ p^teeti«, *t the open- 

« **** tew** larger unit 3 «^ lar«er «twlroriai in general. 



ftííit v r<;.>. 

ievioo :j   :tj ^,-kt, . r.rubtt.-rc,  and 

up-t;»-<lat,e «ronitc r1. 

At  in* largor «Uc.r . :-.r-  fu-r. .f   , tn- Po*:r ,, royate« autoaat cally, 

«hile- certain plants have -.ntrodu^tí  .ro-rw-c.-K^ti: !  .,»,.*•** for  lite 

WitOTOÄÜ'.:  aupTViii^'i rf  tht   ííif"ln;ui 'r.'.  , roo- os. 

Ai  the m»ly VuJU ^ *Uh : arGc ..l,an3 ^--  «eavy  •» *•*»*- 

UrtMiv. oPcratior.n havo ba,o» «uco-^Ilv nu-har^ed.    Tho char^ne of the 

f^neo« »«i tt>« feeding in of bulk »ateríale and ferrosi] ,ys are «»«pi«* 

of proceanee ifcai havo been almost totally mechanic. 

A« of 1 January 197?. ¿12 al^tit<- fundes,  incluí; IB of ih^induction 

typo» »»re in operation ft the imn and :U,-ol *nncs of tr.y Kin J atry of 

fefTO^u KataUvn?.    At 99 uf   !**««  fuwiacea  M»«  ut-nl  prodaoad  .a owi  into 

iafota or in continue raaUag pl:-«iis|    at im mrd,  It  ^ ua«d for eaaiing*. 

In 1971 the Soviet Itoion ?rcdaccd a toil! oJ' 11,4*^,000 tonm* of 

iltotrtc ct^l,  including 5i593,0O0 t.^onoo  ,n :n;:oi forr». 

At the frètent time-, Soviet,  iron ma ru-l work» ar-; .^ratine H> 

alaotrie *\n Acee ranking in  •npa.-Mi..   trow » to ';0 tc. .»-a,  *<" with a ratea 

caa«u-*ty of 100 tenrau.-   «id  i* w4t.. * r*U-d oapaciV of WÛ  tommo. 

Soae 80 p?r cent of elect vi..- ßt^-1   ^ produ'^d win  'he v^ of -»Qre«r- 

Tha oiyge« eonauoption r%te m  the prudnn'-..or cf oir'wn *-d low-alloy «taola 

is 2>26 «"*/*•    % Tuning thi. ««tax with oxygen «<d ^d-red «.iteri*:» th« 

oxidation and reductio« pagoda »f *•'* »''1!  »fc *h^r:..'sied a«id »ora efficient 

use of ti» po*«* t-anafornera  is poouieJe. 

fmo uao oí oxygon in the production of stiùnlcas awl i»ac aada it 

poB»iUi   to war* wit» %ur4ena oontaininn »or« thar. 70 ptr c*nt of higfa-alloy 

•erapf       »d to produce ataAnlana aitai u with a ctrbon coti ont of \»p to 0.ÔÎ 

par c«ot in 40-tow»-- arc furnaces,  mû waìio/cd cUcls w tt a oartan .^oiitafit off 

1^» to 0.02 per cent in lOO-totme aro furnacto.    Oitycon oar» U  uced  to tqually 

good effect in tho production of other »t©«l  Vjper, ;»s well.    The result iu a 

10-15 peí* cen* decrease in \h<   ti a« of  tbo mult   nd .- lfi-20 o»¡r cant reduction 

in «Tactrie  power conramption. 



-  io  - 

One operating method which nus wo,. w.dc ^opt^e- evolves codini 
process of oxidizing a number of »*• *Ur\r with the ff. flnff of the 3rv 

This is accoepUahed by introducine iron ore ooncrntrat.ee and lime into 
burden to for» un oxidising «1: 

•ÚI thit waj-, the phosphnru.i content oí 
th« aet«! can be reduced to O.OI5 P«r cent by the Mm. it »eltn, and th 

duration of the subsequent oxidation period can also be cut back to 15-30 - 

Boeaua« of toe low phosphorus content,  a* aoon m the matti has reached the 

necessary temperature,  th* b&th   can fcc given a short osygen flow to brin 
the carbon oontent quickly down to th« required level. 

Soviet iron an« steel works have mastered tho technology of «ttel 

prediction «sili« hriaf oxidation period«.   A nuaoar of eajtem .teol gr^. , 
aw produced without running off th* oxidising slag. 

IV tht present tiae, induction and tìaetiie are furnace* with «tparit*- 

«P *• 5 tcoaaa ara aaialy jH*d*eàag precision and virtually non-d.fomaM, 

**i*W%*9f stesisi    furnaces of up to 30 toaros - free-out tin* steel | 

fumaoas of 40-60 toons« - vnf-im-mitm, ctaUtl««, ted structural high- 
strength st«I,    furnacee #r ^n» tmmm . «udml,^ s***«*««! ^ ^^ 
>*aring steel. 

an effective Man. 0f immn»? the quality ted i«i«aaif/lB# «* F»c9«s 
«f itaci production is to treat th* steel ouisida the rumace.   The use of 

«3fBtfc*Ue aliga cf varying eoaposiU«« u th« »oat «ucsfraad method. 

«iffHa-odöctiiri-ty cla^eMltia«. funum«» and kiln* for the production    f 

the aluahnou. eeai-product have be« davalcpad HOB« with ottwr necessary 

a« th. reault of the ayataatlc slag treetaent the suiphur contant i« th« 
finished steel |» radwad to a half or a «pa**«* (** o#eW-ô#0eg *, «»t 

in th« structural «taci produced in lCKV-tonne ftoaacts), and th« lavai of no*. 

»«tallio inclusions la also reduced hy the sa*e factor,   »heu tasted on 

transverse sawples (*t reo« tarature „a lower), th« iapact strength of 
structural alloy g%9§lm 4. lM tifJe|r fci|É>tJP|   ^ uis»tioity of the steal 

»t hot-processing temperatures increases by jo^fi p%t 0#at.   e^.^ ia a 

»ifaificaat reduction in th« vulnerability of the steel to eryotalliaatioa 

eraokia* whan weldad, reaulting in greater opportunities'for tha use of 
high-efficiency sunaergeóVarc welding. 



Anotï.'.r .fí-ot^- i..,.vo •:•'.   ,:W ,vi;j; -•••-• .   r^U'-j   ^ W  lowing  ¡.he metal 

in the ladle witii „o.-,,, inert   M.:   úr,;ori.   m'.o,-::,   .¡m.),    Spechi ecraipœent 

for use with  Lhi & mstho. fc^s  buon duvo'opeu arù   -  t-ctinology for the production 

of refractory I.UICCô h.-ifj h¿f'i: d^vu^ti. 

Argon blowing iiat „¡ade it po."ujbíe..to ¿c:'..   a> preduction ol particularly 

low-carbon,   oorrosion-reuistan^   economic; alloy  rt^olc in open arc furnaces. 

Approxi»ately one million tonnes o: vari ru» st.ujl ;;radec wore produced with 

argon at Soviet iron arid at eel worVs in 197? • 

Steelaakinß shops are making uye ol  out-oí-furnace vacuum degassing,  the 

process being carried out in the laale, when pouring from one ladle to 

another, and in a batch degassing unit. 

Special oethoda of high-quality cttel aid alley production have bean 

developed along with techniques of »elting in Vcacuum-arc and induction furnaces 

and electroslag processing. 

The electroslag method, first developed and introduced in the USSR, 

which perai ta the production of hi«h-quality metal at relatively low cost, is 

particularly wide-spread.    Kot only have individual processing units bean built, 

but specialised eleotroalag ohops have been brought in operation,   The 

weight of the ingots which ran be produced ty this nwthod has risen considerably 

(up to 40 tonnes). 

The Soviet Union has a higher output of ferro-alloys than any other country. 

It produces a wide range of reducing and alloy ir g aconte,  including rara 

and rare-earth metal».   The widely encountered f^rro-alloys - ferro-silico», 

ferro-manganese, silioo-aangairtese,  siUoo-chraa*ium,  sàlico—cal eiua, high- 

oarbon ferro-ohromivai - are »elted in powerful closed eleotric furnaces 

Manufactured according to designs developed by Soviet research and development 

organizations.    Silieo-aangantee,   for exavpU,   it; noi ted in electric aro 

furnaces ©f $% MVA transformer power and 53f000-56,000 kW effective power. 

Closed electric furnaces rated from 16.5 to ?7 MVA have been installed 

for the other alloys mentioned above and are performing well. 
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-'"•••'.:..      This 

•ri o-n.'. jb.uui¡. 
The Sovif-i  üti.ur   •   .,?  ,j;V 

•ri  >' m-¿i   ;>roc«n;a for i  'I'll'   \F>¡ .' •—.."»i ',", 

U-U-in-n* carbon--Heo   ^rr,~,^ U;„,   *,t.- fc  cU,^        ,     .     , . 
-      wri*••• *•    '-••   ^•v.'-¡ >•!.•!• cent 

and below,  i|.MjffI,  tK  UHf   oi   ;M||nd  .^ .^^   „,  ^^  ^^ ^ 

ir"    ÍrCrt'   a>:    ^^     m'      ?     "»    ^    *•*'< <•»^h     Kr   *.,,*    tniw    caî;t    ipta 

a bottom pla'o or ,1^ ¡K>>  Scatto «  „la* J^,r.    fH. veûuci <m  ^^ pJftce 

in a uinrie r>ta«c a„a no  int.-^Mut* proiu. : « aro  f,-,,.*.     By   .nerving <h<* ' 

Sperature during th, r,da,i.or  rta,«,   the , ,rbon ,,,IÎWÎ1.  c-n r.c reduced to 

0.004-O.Û10 p.r c«„t,  wh:<* i:: iaytrUnt wh,n cation,, utuinlas« ateol. 

Tn addition  vr,  carbon-fnc ferrc.-chru.iu«,,  oo.plox low-carton alloys 

conta^ other alio,«* *mmta bwid*« oh,o*i^   fe^^ee,  niou-J, etc.) 
arc  alßo produced. 

Considerable progrès.; hat r< oontly >.r--« m-de m  rH    .,. .   nt.  j4     , «*j     r. ,ii »...ut in  \.[<-  avv.i os   steel  casting, 
both conventional  and uwitimwu:;. 

Soviet iron and ett^l w^rkr aro r^¿m* ir,.r—   n- „..«•  rtr • > ~»i - - Air^,   irJ(,r   .   ,n?; ua»;  QJ   the contmuoun 

casting method.    At ti.e bo^min* of 19Y1  the U3SR had in operation 

tf continuous eaeUng plia,, with fro« on, to *i,ht  Krunds,   iheLr total 
c*P*uty bain* 3.7 n»ilI,on ionB0E,    Thia ^^ 3C a^ ^ ^^ ^ 

r:««!,  oarbon and alL* steal« to cast bloomc of numerous ohapon *«d .i**, 

squares with side «airing fro«, 5^ to  .j*> «in, recta** n« ^}Vj , ¿Q^^ „. 

and round« of 100-;, ?2 mm in dioraeter. 

ouij fZ7lTll '"I W"ld,° fÍr8t maJOr *°*•** « <*<* ^ -»tl« steel outp..t fro. the U) and «laotric Bteai*Aing «nop, is coat in «mtlnuou. 

««tin» pltttP is porfomxne Catiafaotorn¿-.    Mone of iht  new otadwork. are 

to b, biiH with bloomy cr slabbing «ill., b^t ar* to bo o<,ui,p.d for 

contmuouo casti^ op.irationid, 



To wapro-'e Ut*- -r.;,..ì : i.,, .••;' th<. ,,;,--\ 

with the ¡:1ram d.rceí'-fj to tendati' ,.h- 

the rnt^ta]   surface ^rvinkied with  .)'  i •--''uj r,ij r..-- rrn x turuc 

^O   ol'  ').'   mHt.j.1 

•^atr-d rv;:'¿7A-.i: ar«.  usad, 

. thv mould and with 

A method whereby 

many meltr¡ cari br contiruouil;,  ,-n.::í,7   w.u. no 'i--MM,) ti or; of  th    rtrand,   is 

in wide uue. 

Continuous canting plant;; an   equipad   ¿,t.)i autor..vtic i;yntümü to maintain 

a oonßtam  level of the metal  in 1n.   r.-ouH.;,   -n:mre the Inst poaniole cutting 

of  !,he rtrand   imo properV r.i7.*su  i;¡.>o:o:-,  ;mù conti.i]  the oooling cycle. 

Aaonß in« u'.'thndB airrcd v   imnw'^ thu conventjunal  caeting of steel 

ingots, one of  th'  mu..I  .signifioant   is h^h-^^.nd casting.     AT  ». number of 

•t«el-*orks,   strand« .',0-00 ma In diait!«t«T avn being u¡»ed i,-. place of the 

ttöt**l jsO-40-íiw-u.Mweiei' et rand»,    in   .,,«..<;   unganoti,,  casting rates of 33 

tonnée per ainutc have h*, n ^I.i.vcd with low-carbon rimned steal using strands 
110 m :n diaateter. 

Many steolworka urn the nmthod of casting under a 3ayer of slag, this 

b«i«f a highly effective momt, of improving ingot quality.    Very often the metal 

surface is filled i;; «Uh heat-jriuulation avenir of various composition 

produced fro» incxpunhi.e :a?d readily  availablt materiale:    ash from 

th«n»electrxü plaits,  expanded pen ito,   and veiaiculite with amorphous 
graphite ndditivee. 

Inebria of oAothwiwic »¡xturps are utod to heat the s¿de surfaces of the 
rioer* 

5»   Bailed production 

th« trends observed in the production of rolled stock one finds 

improved quality and expanded range of production, the use of high-efficiency 

wá%%9 and finishing equipment in the rolling shop«, the introduction of 

«©*• advanced Seating furnace», greater diversification in the heat and 

•»ohanical-heat treatment of the bloom, and finally ihe application of 

«tttOMilo ay at e«p to monitor the operation of the mi 11B and the quality of 
th« finished product. 



tri   r.,c. r;t   ;/< ar : ,   ,,,•:<:,, ;lul   ;i,,j   ..^.-^  ^lu..-   iUn__  ,__  b,,en  ^   .^ 

¿.»•rv.or,   incKiin,; portal  ro-.ighing aillo   (in.- 1303 blr-onun/;  and liSÛ 

üUWtr.* m.]]..,;,   the ?OK> «rul ],üü lu^h-pruuucUvit.y wide-utnp «iUu for hot 

rolline,   the ? -fO four-, tand wide-.rtrip cold-rolling null,   the 600 heavy* 

s«cW;m.mill;     ; V- y/0 medium-action mil)  ¿md the ¿»;0 lipht-uection and wir« 
mille. 

Together Wi in th<   introduction of  these n.w rolling nulle, »any existing 

mills have teen rt-aod.-liod and «beoioto on.;u dismantled.    At 100 of the aillo 

»ora string«** tol:;rar.ceN have b^en introduced,  resulting in considerable 
savings of m tal. 

To keop pare with the deirandt: of the national economy,  the number of 

relied shapes is being constantly increased.    Plant« a*r« systematically 

mastering the production of now low-coot net -,nd cold rolled shapes similar 

in sia© and shape t.. finished machine and at mo turai compone»*». 

Plans call fñr th« production of wi4e~ilan¿ci b«*a»s using radio-freieney 

welding and for the toonufacture of irregular and bimetal shapes. 

Some ffj per cent cf sheet mota?, is produced by continuous and semi- 

continuous wide-strip hot -rolling uills.    Th« U3SR ranks first in lurope 

in tho number and capacity of thwse mm«,    fh-ro are .leven wide-atrip hot- 

rolling reillR in operation at the cour.try«» iroa and slcel works. 
è* 

The new »ills differ frora those previously built in their larger number 

of stands (12),  the grouter weight of their slab« (as «uoh as 35 tonnes), 

their higher rolling rates  (up to 21 • per second) f and their wider range 

of thicknesses  (1.2-16.0 ran). 

Cold-rolled aheet production increased by 48 per cent during the five- 

year period fro« I966 to 1970.   Speeialiaed ©eld-roiling «hops are turning «tt 

automobile sheet, tinplate and electric steel. 

At the countryta largest continuous four-ßtand »ill,  th« 25OO, provision 

has been made to roll sheet stetû measuring 0.6-2.5 m in thickness and up 
to ?3¡>0 an in width. 

Por better accuracy in sizing thexr cold-rolled sheet,  a number of mills 

are ea^iippod with thickness and tension  control ay ateas. 



The product u.n of \.n. • ^    (-Ì i;.:   .'    -   '",    .  -'    -k   ; t.:..   ri::e.     Steel- 

works are  tumi-i;; (.ut  torroJJ . ¿n-reji.;;;.'u:i.   -.>..• ii~i->   '•• ¡cr.   f-le<'tricii  engineering 

and oth'ir aupi:* üt>clt.  (,ilt.; c   u><«'; •>:; ,ji-•*'-'• ^ • 

In rer-eni y»..a.i i the production of proW :f-vol .y  i.o'Uea   t ai píate and rolled 

sheet has entered a phase of cov\e: de rabio -^pannier,.    N«>w   oh.-jp:., ano plant» have 

teen built  and put  into nervine for trie- jruduf i !<.•'•, nf vari out: ¿undo of  sheet 

erteti coatings, 

Th<? fastest growth ral^s are observed in bht.- }• reduction of tinned and 

galvanizad »heel atocl. fxnplaU: is produced '.n :;ever^l varieties î elec- 

trolytic,  hot-dipped,  chomiurn-pl*tedf and   lacquered bl&okplate. 

ChroniKed tinplate production has been initiated to previde containers 

for a large variety of canned goods, including the most  corrosive kinds« 

à distinguishing feature in %he production of tins type of tinplete i» the 

ite« of a single production unit for the successive operations if chronising 

and lackering tho sheet.      In this way,     tinplate delivered to the ouetoeer 

has Wen chremizod «id lacquered at the name time. 

A process ha» been developed in the Soviet l Irà on for tht produotieo of 

very thin tinplate (0.1-0.16 ana) by a double-rolling method!   another procesa 

costones,  in a yingla aonttruousj processing uni+, the or »-.rat ions of annealing, 

dressing and coating the tin. 

The USSR supplies tinplate tu ikiny other countries,   including developing 

countries. 

Oalvanifced sheet production has been set vip on modem, high-capacity 

production linos.    Kew liner, are beiiv built for the hot galvani i&t io» of flat 

steel which include prolieinury non-oxidising hoatinß,  rapid cooling in the 

•Aster furnace arid coating thictoiens control and are equipped with flattening- 

éressing stand*, and a unit for tho recovery of iron-zinc alloy. 

Galvanized shuet i a produced for the automotive and -other industries« 

Continuous hot-calvaniv.ation cyuterns geared tor tn<: manufacture of non- 

porous,   corrosion-res:stout   coating are Vinj built. 



_   ^   _ 

Kew  techru Ic.g.i cal prccer.:;<v, arc today bcin^ cLv'lopod   for thf; application 

of «et .-J  r-r-t •'••:•  Ir  l'I V   r;t   r!  r," +h<-    1 •-' tron-b-an <-'v.\ o rat \on and vacuuE- 

deposition mcthou for such metals as aluminum,  titanium and others. 

Al yo it! the deoidjn phase iu a process for appj,)lng aluminium, chromium, 

titanium and other coatingn to steel   in an electrostatic field using powder 

»eiallurßy technique- or m olectrophorujis method followed by lulling «id heat 

treatment, 

The current ¿oar will see the beginning of the industrial production of 

flat steel with plastic (polyvinyl chloride) coatings. 

As long ago as 1963 the Soviet Union becaae the world leader in the 

prtHluction of steel tubes.    Our industry has mastered virtually all the 

advanced tube production methods used in the world today.    The widest poesibi a 

variety of tubes are produced for different applications, ranging fro» 6*3 to 

1,420 ase in diameter and fro« 0.05 to ?5 m in wall thickness.   The latest 

tube rolline and welding plants offer technical characteristics oa a par with 

the bast international models,  in some instances even surpassing the«. 

Twbe production has benefited in recent years fro« a wealth of innovative 

approaches to the production of welded and seaalesr. hot-relied and oold» 

deformed tube.    Methods have been introduced for the production of high- 

strength large-di ejieter tubes with straight or spiral welda, t°T we in toe 

construction of long-distance gas pipelines«   A technology has been dsviaed 

for tha «anufacture of high-strength piping for the petrel«» industry wità 

new kinds of threading and unions to ensure hermetically sealed fittings, 

as well as a boiler pipe technology to guarantee lasting strength.   & 

rolling tube method, first developed in the Soviet Union, hat; bees 

operational, whereby the productivity of cold-roliing »ills producing stainless 

and other alloy steel tubes can be increased by 5O-8O P®T ©sat» 

The "bulk (about 80 per cent) of all the iron ware and bright-draw» steal 

produced in our country i a manu facturée at ferro UB metallurgy enterprise«;« 

The iron ware nomenclature include« more than 63,000 items. 



^ 

Widely  w..plo.v..-.i  H>   -r-y.-.nr.  .*cfi;  ar.    v '  ^  ^   ^   miction aimeftlim: 

of rod; "»v    >,—.•>.*"" 1  - .', --;    —ri   -1-- .:rU,-,..;.. *\jrr. vv.-a operating with 

a pro! ortivo  ix-rj). phoi '. 

A poüiiivu accompli.taent  o:  Ih«    .. '•••»   W>.T     jnla.^ry  can be  neon ift the 

aucooeaful  development  wid ind.n^r.ai  ^niiofct ton uf a dry  drawing prootss for 

ateel w^re wider cond". tient; "f 'i.y'írüd.ynMr.e ,r>ct.cn.    Another method thai 

has be« put into tactile inv.ilvüb ih«-. Vrw»; piutjqg of Btuol wirt by 

eleotrolytio copper platine and ¿-al vaiti/:iUon fe U owed by traat««nt based on 

than&o-dif fusion. 

Th© quality and varici y ,»f thui utr-p 3«.á«l p."oduftí.ion haa increased 

etibsiiKitiany in roo«nt yetj-c«    Large amounts ftf »uch atripa ara produced 

ffom precision alloyc«    The tachnique of a-m-jiVi c*ur ing mi cron-gaag« stripe ©f 

a« little ae 1.^ miorozus in thicJoioas hau been o&eicred. 

The tta^inn-buildiiig plaits are turning out, in addition to »illi, ft wii» 

ftn§§ of auxiliáis aqoipftant,  including planotary ah««"«!  ©©wiinMmis ttcWug 

ayetfenie, lungi iudiaftl ma trwiavcae cutting r..ge, rollad ahaet triwing «Mi 

gracing apparatus,  etc.,  «--'to.   The USSR has develoned a number of original 

technological proceduta aad is oanu'"aeturirìg coaplete seta of eqaipnent for th« 

through hardening of x*¿¿» oí up w  Ij i.  i\ luugth and .'or th« rolling of 

»achino-building components - pinions,    ar axles, wheels,  ball bearings, 

grindinf ithaele, high*preeiBxon Bhapce», .-¿id tilt like. 

Actual e*peri««ee with Soviot-wanuíacturcd ctniipaaat has shown it to 

©cabin« «scellent  ral i ability with higb efficiency. 

There hat* bs«n a anbslantiai  increase in ih« laat few years in the 

amount of rslledi ut eel hardened by ih ormai «id t he J* OHIBò cileni cal treataenta, 

Mght hardaning-preae lines for thx- thermal hardening of platt steei ero mm 

in plant operation, and a unit for h&rd'min£ »oving sheet© i« nearly ready« 

Indu3trial  ptatiiß for hardening f'exnforc»,m<>nt  ct-^el and rails using high- 

froepjency electricity aif aluo   u; operation.    A technology has been developed 

to produce theriBO-mccha'urtalljf- hardt*r>ci r ill e,a a*.cel which yields plat« 

10-20 nsn in thi nkmai',   circular j¡ruiDe J \C-'. rj cr* in diameter and thin stripe 

0.1-1.0 mm    n lhi.-knet;r.. 



6»   The pò su ability of uBtry   3oviet technical    xperience 

it| the developing countries 

Follcsiing +vlC. triumph of ihr no^i?,!Ut involution in Russia, our country 

wis able, in a relatively short period of tine, to develop an advanced economy, 

and to rise to second place in the world in industrial output and to first in 

the production of ferrous »étale.    In solving the many problems that 

confronted then at various stages of our national industrialisation, Soviet 

metallurgists were forese to rely on their own ingenuity to create the 

venous types of equipment for primary and secondary steel processing, to 

develop neu prooess technologie», and to de temine optimal alternative approaches 

to the planne« development of industry. 

•ven M it «xpatids its own economy, the Soviet union ha« for a long tine 

teen lending assi at ance to a large number of developing countries engaged 

I» establishing their own iron and steel industries«   this assistance has 

Mi been limited to the conatruction of metallurgical plants, bat 

has also included deliveries of various kinds of raw material and equipment, 

the amia of licensee and patents, and so on.   The High technical level of 

Soviet metallurgy, doscribod in general taras in this report, serves as a 

reliable guarantee of the quality of the supplies, designs and advanced 

technical processes exported, all of which have provea themselves under 

industrial oonditions both at home sad abroad.   This creates a good basis for 

the further expansion of mutually advantageous relations between the Soviet 

Onion ana those countries which may be interested in availing themselves 

of ita technical know-how in the area of metallurgy* 

ÉMriM 




