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SUNWARY

In 1972, the Seviet Union rroduced o3 miliion tong of moiten 1iran,
12€ willion tons of stesi, and 87.4 millisn tons of rolled products. n 1973
it is expected tint 130 mililion ton: of steel will be produced and in 1975
146 million tons,

The Soviet iron: and ateel industry is characteriszed by its high level of
concentration and specialization. The main trends in the development of the
iron and steel industry of the USSR during the next years are substantial
isprovements in quality avd diversification in the produet mix.

ia the paper some aspects of the technical prograse of the iron ani steel
industey of the USSR, mainly ocomnected with the desigm and construction of new
metallurgioal unite, shops, and works, are reviewed.

In the Soviet Union the iron and steel works ere designed and congtructed
with & view to meximum imtroduction of up-to-date technology, units, and ghops
of high capacity, the use of contimous and high-speed processes, and the
application of systems for automation of technoiogical processes and management
of produstion. In the USSR the intensification of the processes of steel
production is clussly commected with the use of oxygen aid natural €98,

At pres:nt, in the USSR and ir! other countries (with the assigtance of the
UIR) blast gaxmu with useful volumes of 1033, 1385, 171 zeeo, 2300, 2160,
00, snd 3200 o’ are in operation. Al the Krivay Rog Works, blast Turnace ¥o. 9
with a useful volume of 5000 a3 is under construction,

The oxygen conveplers in operation and wnder construction in the Soviet
Union and in UBBR-uided countries have capasities ranging fram 0.5 to 8 « 10
Sillion tons per year, depending on ‘he scale of production. Accordingly, %he
capaoity of individual BOF'c rangee from 50 - 400 tons,




The faczlitica Cor B O b O T P T Eooo b anntoucted gy 4ea Javict
Union and n USSR-aided courtnics Wave eapangt oo ey Teom L0000 bong 4
3 million tong per Yeare  Nornd 'y, “he ecanie. s on o vadividasd Curnecen rarn
from 2 to 200 tons, Troy are vovided il pem Toble vo o fiy, clectromgrnet ie

etirrery, aud arcongements or 1aj sV ion of Xyeern Crom the 4o,

Continuous cugt irg has oeen wid Ly apnlicd irdust e ly for the production
of ti;e “folloui‘ng'g“‘tj;los of eteul; cubon-rilieds aluminium-'iiled; rimming
aieel for production of shecte Por bt oop imustry and for the eiectric industs;
low-alloy and high-alloy steclr,

In the USSR, a great range of rolidng mille of different types are being
designed, marufaotured, and operated for the production of all kinds of finiched
products from carbon amd allcy ste. s, ‘

Considerable progress has heen achieved in incroasing the dimensional
accuracy of rolled products ani in improving their scrvice quality and mechanical
properties, fThese succeases i reiling of steel in tho Soviet Union have been
achieved thanks .c a number of factora, of which memtion should be made of the
apecialization of the rolling mille in iron and stecl plants which has taken
place on a national scalc and the inctallution of sp~tuo-date high-product ivity
equipment,

The USSR has widely developed internatiocnal connexiocune with other countries.
Bared on design work in Suviet organiiationr and with the tecknical and economic
co~operation with the USSR, iron ard steel plants have been or are being constructed
in a nusber of countries, -

The Soviet Union hos assisted r i ealsting o number of developing cowriries
in creating their awn iren and steel industry, Lows fTor the development of the
iron and steel indugtry have been given to India, Iran, Turkey, Repudblic of Sri
Lanka, Arab Re~wblic of Bgyot, Algeria, etc, Devign documentation is boing

prepared for the iron and steel plant -n Pakistar. (Karachi),
e




The total caiasity of aron ano steor plants onstructed, beirg constructed,
ané jlanned for corgfruction with lae assictance of the USM ir tie developing

courtries at 1 January 1973 12 o fo lcds.

Total capacity Tatal capacity plants
(million tons) (@illion tons

according to agrcements already in opevation
Pig iron 13.6 4.9
Steol 16.0 3.5
Rolled products 1241 2.2
Iron ore 1.2 4.9
Coke 743 3.6

Pochnical sssistance by the USSR to other countries in the creatiom of
their own iron and steel industry is provided with & view to maxisum utilization

of local resources and technioal cspabilities for manufacture of equipment, stesl
cong$ructions, and supply of building materisis.

The loans provided by the USSR to devrloping countries are repaid mainly
by supply of traditional export compoditiesr and with the production of the newly
developed national industry.

-
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The leve: f coonmic devel cumnt O - Sountry o d bormiaed heve o) by

ite satuation with regard v vasis imuctriec,  The ir oo oare ctecy industry i

a branch of busr'c industry, and plays an iaport at o e Lhe eolabatghment of

the materiul and techrological forndation. of aboimdustr ally developed sutiety,

In a contemporary ceonumically deve Loped society, the products of the iron
ardt steel industry ure the furdamental censtruetioral matorinls t

of mecnz of production,

or the creation

The share of iron and sieel in the tot.l congumotion of counatructional
materials b basic branches of the mechanical engineering 1nductry in the USSR

is more than 96, Great importance is therefore attached 4o the development of
the iron and steel industry,

In 1972, the Soviet Union produccd 92,3 million tons of pig iron, 126 million
tons of steel, ard 87.4 million toms of finished rolled products, It is expected
that more than 130 million tone of stee] will be produced in the USSK in 1973,
and 146 million tons in 1975. In recent years, the irend has been for increases
in Soviet iron and steel production to beachieved without any increase in the
number of workers employed in the industiry.

The general features of the development of the Soviet iron amd steel industry
are described in the papers by Professur L.M. Efimov (PaNiICherMet ), "Recent
achievements in the iron and steel industry of the Soviet Union and the availa-
bility to developing countries of Soviet experience in metal lurgy® (IDM-MG/Q?)
and “The uss or oxygen in steel production® (1DMNG.146/74), and the paper by
Z.1. Nekrasov, member of the Academy of Sciengos of the USSR, on "Progresa in
blasi-furnice production in the USSR" (TDANG.146/73).

The present paper considers 'mly a few points concerning the technical
developmem of the iron and steel industry of the USSR, in partioular those
connected with the descign and constmuction of new metallurgical units, shops,
plants, and works,




Tre Soviet iron amd ctesl tadnotpes B Ate: desroe of eonomieation and

cocclatization ~7 producti e In Pl USSR, tie uwoornte arowd ol ¢ lecl produced
i oa year in ao mbeoribod wost e more  tanoe, ailiion toree The Maymitogorsk
Metallurgien) Somiare producow acproxima’ Yy 15 million tor a your, while the

Krivoy Rag Works peoducern searly 11 milooe tons and the Tlyieh Works at Zhdancv

ante than | miitlics Lons oy nr fad viher cxampies could be givene

In future, =he volums of iren ind steel productisn will considerably increase
in a nuaber of workr.  Lavce cen'dal invesbkern s are being made in construction
and in the expansion of largc worke now in operat.on: Krivoy Rog, Novolipetek,
Cherepovets, West Siberia, Keragunda, Nizhniy Togil, Azovcial, etc,

Designing uxperience and econon:c calculations show that the optimum capacity
for a new integrated works uaking flat-rolled producis under USSR conditions
should be arcund 10 million tcns of stecl a year, and for a two-section plamt
the figure should be more thav 20 million tons,

In the USSR, steelworks are desismed and constructed with a view to maxisum
utilization of up-to-daie tecnnology, high undi capacity of plants and shopc,
and the utilisation of continuouc proccases and systems for the automatim f
technological procasses and inhe organiszaticn of production.

The proceus of speci:zlizalion and concentration in the iron and steel
industry is closely linked with the increase im unit capacity and the sise of
metallurgical plants, i.c. the ugeful volume of blast furnaces and the capacity
of oxygen converters, electric steci furpaces and rolling and tube mills, and
also with the introduction of the principles »f production-!ins, continuous,
acoelerated, ard intensificd operation,

In comparison with ssell- and mcdium-sized p].Ms and shops, large
specialigzed plants and shopa achieve a higher level of productivity of 1aba;%r,
lower production costs, and lower unit copital investment,

In the USSR, the intaacification of steel vroduction processes iz connected
with the vue of oxyran and n-turai zas aw. the achievement of a maxismum level of
continuous operation.
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The mect bmpertiant tropd on 4he Qv epmerd, of Che dron ond steel induatry

in the USSR in comine yoara wil 1o 4owards o syymficant improvement in Jquality

and enlargenent of the ranpe of neoductoon, which will entare savinm: in metal,

cleetric power, and otrer eriperditure: in the pleel-nger branches of industry,

In designing and building iron and steel induetry facililiec, the following
moet important trends in technical g tochno! ogical dovelopmente are taken into
account.,

The primary meuns of preparing iron ore for smelting is thorough enrichment of
the ore and aggloneration. In the USSR, sinters with various degrees of bagicity
are produced, including high-basicity ainter,

In addition to the production of sinter, that of pellets is spreading as
a resuit of the rapid growth in the production of fine-particle concemtrates of
highly enriched. iron ore, In future, the production of pellets will conoiderably
exceed the total production of sinser. In our country, a metalliged pellet

factory with an annual production capacity of 660,000 ton: for electric steel
production is being built.

(ne of the main trends in the development of by-product co:ing is an inorease
in the capacity of coke cvene from 40 3 to 50 m>. In omer to use the heat of
the hot coke for thus production of steam, improve the quality of metallurgical
coke, and proteet the enviromment, dry coke-quenching facililies are commonly
being introduced in by<product coking plante.,

At present, blaet furraces with volumes of 1033, 1386, 1719, 2000, 2300,
2700, 3000, and 32C0 o ame being prepared in the USSR and in other countries,
where they hive been built with assistance from tne USSR. At the Krivay Rog
Works, blast furnace Wo, 9, with a voluwe of 5000 ;m>, is being built (starting-up

planmed for 1974). The anmual capacity of a blast furnace of this type is 4 - 5
million tons of iron.

The high-capacity bLlaet furnaces built ir the USSR are highly msechanised

and automated. Many of them achieve high lcvels of technical and ecomomic
foiCierlcy.




Sovict Siesy furren taeve Lons foteryate beouees cororhialings first-degree
overheualives {caange of hoortn wd wrasi Maing) el place every {.7teen to
tuenty years, and secona-¢ouroe overiaul s {(reslacemens o U oshafl Lininz) every

eight to ien yoers,

The blast furmaccs with volumcs of 2000 nng 2700 a” have tw: tarping holes

d two casling oays eochi.

mThe blagt furrace with a v iwnn of 2200 m3 hae fowr tapping holes, which
are openad altermately to tap iron comtimously. The cirealar casting bay of
the furnace is on on: level, without stepc. The casting vay ani the space
directly adjoining tne furnacs are served by cranes rumning on circular tracks
with load capacities ¢f 20 - 25 tuns, which have cantilever arms with 1sad
capacities of 3.2 tens and clectiric stackers. In addition, machines are
installed in the casting bay for mecharized work. ‘The design of the furnace
and the casting bay completely eliminates manual hearth work. The hot-blast
stoves of the furnace ensure a congtant bhlact temperature of 1200°Cs The
furnace has ekip loading of the burden and a double inclined hoist. The enlarged
#kip hopper charge: the siuter, pellets, and coke directly frim the bunkers imte
the skip, with intermedinte sureening of the fiwes.

Whera prepared irom cre, closely sized strong coke, a 3% oxygun-cnriched
blast heated to 120¢°% and th= irnjection of natural pas arc used, the annual
production capacity of a blast furnace with & useful volume of 3200 m"’ is
approximately 2.5 million tena.

The blazt furnsce with a us~ful volure of 5000 mz' present: better techno-
logical parameters and moludvions than the furnace with a uselul volume of 3200 QB

[ 4

The furnace will be equapped with : conveyar belt system for feading the
charge into the throat, charging apparaiu: of a new desisn, 1 casting bey with
an improved layout, stoves with scif-coniuzined cououstion chambers, and equipment
for the proceesing of s.ag dir~ctly st the blart furrace, mking sleg heaps
unnecersary. The iron will ee tapp.d ipto o mixer-type ladle wilh a capacity
of approximately 400 tons. Purpacze opcration with injection of natural gas
in*o the hearth, using a blaest cnriched to 35 or 40 por cont with oxygen and
neated to 140000, ic pianned. As a resuit, oreratieor using & nrepared cherge
ie poseible with 1 consumption ¢ approuamatoiy 250 < 38D ke of coke per ton of

iron.
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orcaanrs ol Aot Lo ath bhe o, e o ree 0 S e od b1 toar . Mg
booatilised oy anotoi] vt oo b b e el v a L suatwe e de e e Dhe SK

miy aperate both with water v Cvapond tye aobge,

In the last few vears, steeimakime hao oen devejored in the Soveet Mnion
by ouildain; oxypen-conivarter and clectric~furnace vhocs,  Oxyon-converbor shops

arc ruzed for the mas: oradactior of carh n and Tow-allay utools,

The oxygen-converwer shops buiit in the Sovict Union, and 11 2ther countries
with ite ausistance, have anmual capaciti s of from 0.5 miltion tons t¢ 8 - 10
million tone, depending on the ecales of production required. They are equipped
accordingly with converters havirg capacities of 50 t0 400 tona, Ir order to
achieve the most cconomical solution ir cach piant, three convertors which are
as large as possible are usually imgtilled in cach chop. In the future, it is
possivble that cornvaortera with capucities of 500 tona will be installed.

Up to 308 scrap ir used in ‘he converter chaspn,

Wien new industrial compleves are built, contimous casting ie generally
used, However, any type of coating can be used in oxyger-converter plantz,
depending on de .and,

High-capacity equipmeni 1 instailed in oxymen-converter ehops 0 provide
continuous operation at & high luvel of productivitye 1In rewly designed shops,
the converters have a volume of 0,9 - | 33 per ton «f charge ad are equipped
with sucpended drive, The gas exhaust aystems of convert ru operate witnout
burning cf tue carbon monoxide. The physical heat cr the gu. is used after being
cleaned in Veniuri tubes. An oxygen blast of around 7 ﬁj per minute per ton of
steel ie provided for., To charpe the convertera, ladle cars with capacities
correspomfling to thoee of tue converters aud scrap pang larse enough to rnable
all the scrup to be charged in one or two loads are used.

Oxygen converters are cquipped with automatic procoaes «omirol and regulation
¥ cystems. In addition to computers for proce:: control of the procens ucing a

static system, it is plarned to develop u dynamic contracl uayidem, making it posmible

to carry out virtually all .ieuts at the prescribed cteel temperaturc and with the

proper carbsn econtent .,
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Tt AL rhe bieaer da b begieal COliua .y 3 Clon T8 uf Yy At ion which

bes couvortors weit » Capi ity o€ 300 vor s nd At anoaten ] oyt wdione for
eativertor cor gt AUhOaT o R e ceentach . Al Ahe wept Yitoria

and hovolipelur wor's, AT cas el Shops ere brirg buil*t waseh have converters
with, & eupacily ov 450 teono. oo ARalitk canae by L0 eqet shiop in 8 million tous

of steel, Buth prante Are ool darinped wiii contirucns stoe! casting unitr, At
the Agovstal Works, it o Marrnd to bl e high-capacity oxygen-coaverter shor

With converters having cupacitisg of 35C - 4C0 tons and cortinnous casting units,

Blactric stealmakin, shopg urc baing buiit for the production of high-quality

sllay steel, ard aleo for the couversion of rurplus serup into ordinary carbon
steel,

*

T™he elestric steelucking shzoe Wil i 4he Soviet Urion and with iis
acphstance in olther conntirias hove <apaciiies of from 50,000 to 3 million tons
& year, depanding on the scale of nroduction and grades of stcel -equired, fThey
&% ususlly cquipped with eleciric are furnaces which have a capacity of 25 {o
200 tonsy romovable roofs, electro-magnetic etirrers, ani oxygen lances in the
roofs SRlectric furnaces are equirped to evacuate gases directly from the hearth
end sereb ihem using Vemturi tul: e In shops which hiave been designed, provision
is made for ths inetaliution ~f clectrie werrwces with trant formers having & high
unit vapaoity of 500 - 800 kVA/ton, Ir futurey it is pianned to build electric
furnaces with cupaciiies of 300 - AQQ tone,

Bleotric fumaces arc intended to "perate using scrup and substituting
motallised peliste Por part of the neraps  Shops are planned i such a way as
%o provide fer an indepsadent supply of charge and removal of products for eash
furmacc, The steel is as a 1ule cast in continuous casting units. A wmusder of
pracesn oparationn are sutomated. For nay shope, computerised oontrol of melting
ant shop operation is being developed.

L

In mary works, the produsiion of bigh-quality steel in electri¢ furnaces
vith a capacily of 100 tonz hur boen adopted, At thn Krasry Oktyabr Worke, an
elygtrie furmave with 2 caphcity of 200 tonc ie in operations In a number of
elocirio steel shopa, cantinmious capt ing mits are uwsad,
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capeei gy Wwiccopread,  The el tives e CGHLTped with e ep, cume fouiral gystens,

In the USSR, the ~ount rmouns o irrof 1iileg 2bon gleel, stoel kil bod with
aluminium, rmeing elool Py aubomabile nody--work shert ud tinplate, eloctrical

steel, low=illay etrel, and high=-alloy stoel hag becn wide ly deve loped,

C ntimaous casting uniis produce biliete with Crosa~sections ot from
82 x 32 mn to 30 x 350 nm and hollow billet. with diancters of Trom 190 ma to
360 mm, The slab casters produce elabs with dimonsions of 150 - 250 mm x 500 -
1850 mm,

The cont inuous casting m;w are desigmed to egst speel from ladlee with
capacities of wp tn 400 tons, and in future thepre will be ladle capacities of
up t0 500 tons. In new shops, mainly curved=mould typ. ocontinucus custing units
are being built, : ‘

Vertical continucus casling unite will be used for the cagting of hallow
tube billets and ings>ts made of specia. alloys and high-a.loy stcele intended
for rlectro-clay, vacuum, and other types or melting,

* In the USSR, the method of sontirunus casting of yteel with no intermiption
belween melts (eequence canrting) hag heen doveloped and imroducod on a large
socales, Now means of casting have beon adopted, including cagting through extended
nozzles reaching honeath the surface of the metal in the mould, the application
of wynthetio elags to the murface of the motil in the mould, and the utiligat ion
of a protective €88 atmosphere, '

In the USSR, automation of the process of continuous casting has boon
developed and introduced, incInding automation of the maintenance > a given
metal level in the tundish and in ihe mould, of the cutting of ingnts into
unifory lenpths, the transport and delivery £ billets from the ~ont i nuouss
coeting unity, ard the convrol ol technn] vgical paramctery such as the tempurature

of the molten metal and the cocling water, Lhe £ wrate and pressare of Lhe scurces
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of enargy, cte.  Goteui=lupnase Al troaimesl b wooL irbrudared, including
degasiing of the molton stold, Ciniabing of fae stee’ nothe ladic with argon,
end troatuert of sten) wiob snthete ane furance g1 o in e ladle at the time
of tarping, ucing original cteci-treatment wechnologics devaloped in the Soviet
irnion,

In tha Soviei Union, a4 large number of rolling mills of various types for
the produciion of wll kindz of rolled products €rom carbon and alloy eteels
are being designed, merufactured, and cperated. Mhe sroduction of ecomomical
types of rolled produst iu being rapidly developed. This applies above all
to rolled sheet and plate metal, cold-rol’ud sheet and rlate with various
coatings, cold-rolled dynamo gteel, transformer ste~l with epecially low power
loss, spacia'i-p;:rpoae bont and fancy sections, high-precision sections, rounds
with variable croes-sertions for machine bullding a1d rolled high-allay steels
with apesicl proportiecs, wido-flange girders, etec,

Considerable progress was achioved in inoreasing the precision of dimensions
of rolled products, improving their surtace quslity and mechanioal properties, ete,
These successes in ralling in the Soviet Union huve been achioved thanks toa
mmber of factore, of which mention should be mude of the specialisation of rolling
®ille in iron aud stcel works wnich hes taken place on a netional scale and the
installation in rollir ; shops of up-te-date high-productivity equipment which is J

|

for the most part manufactured i, domentio enterprincs.

The nation-wide epesislization of rolling mills, under whioh each miil is
used for the production of a relatively narruw range of typee of rolled ml.
has helped to increase the productivity of milles and reise the quality of the
rolled products and aieo the level of mechanization and automation of produstion,

Por ths production of rolled products with improved properties which better
moet the rising requircments of consumere, great atteation is being paid ia
planning the production of rolled sections and sheet and plate whose crosse
sections, dimensions, and physical and mechanical qualitiec produce the most
econcmicel effect when they are uased,
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rolling ryo ionrnreas ingl beinr uag 40 praguee vl Lype o rolied prodyct
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For tne pur) oge of ceonomivinge metel, repotitiv. otion rolad products -
in particular tihe rolied products with v ~iaile browi=-uoe stione nuned 1n mac hine
building with minimum wagte, ard alno hent vections - qpe increasingly boing
produced, l

For the same purpose, it is intended to develop further, on a large scale
the production of rolled products, primarily sheet, with more cconomion) amti-
corrosion plating op coatings, in particular el setrolytic tinplate, laoquered
chrome plate, and plaatieweatea, alwniniumepl sted, ginc-plated amd bi-metallic
sheet, ote, o : ’

Ore feonture ot the rolled cteel production of the 3oviet Union is the high
degree of utiliamtion of plunts, especially rolling mills, which achieve record
product lvity,

Por exsaple, more than 5¢5 miliion tons of ingoir are rolled annually on
blooming mills and universal slab millss 1,3 million tone of railes wnd beamp
§ Are rolled on rail ®ille; 800,000 - 1 million tons of fiuished rolled products
} are produced an oontinuous light-scotion and pod Miils; 1 million tune of plate
are turmned out by 2-stand plate mille; 4 willion tone of trip arme produced by
nontinzous botrolling wide-gtrip mille, eto, The cupacity of the existing
contimuous vide-stirip will model 2000 at the Novolipetrk usteel works is 6 million
tons of atrip a year, .nd the mode) 2000 mill being built at the Cherepovets
Works will have a capacity of more than 6 million tone,

In addition to the high—capacity #pecialized roliing mi lls, low-capacity
and medium-capacity mille are beimny dunisned and manuficturcd in the USSR to

s

Produce a wide range of types of rojled product,




In - rder + T e Lhe ae s oo ronertdos ar dee T red rolled rroduct
hardenng heat tronom. Ctooare row e s oue i pae ot uUnton oo many Lypea of
rolicd vrodunt, ,pnl wding iy lwey oo oy bl rennDorcenge S, oot g,

plate, wir- el et

In the Soviet YTniun, antomation i2 wied in nary rolling mi'is and units

involved with the finighing of rolles roducts, as well as vhere control of

technological parameters, such ap il Micknep. AT gvrip srodaced by hot-rolling

and cold-rolling wide~givip milis, i roquired,

Al the mills desigred und mammfactured in the Soviet Union provide high
reliability under conditiong of intepsive-operation processing and can quickly
be put to maximum designed capacity with full mechanjsation and an accepted
level of mill automation,

T™e continuous billet mills with aliernating horisonta) and vertical ctands
which are marufaciured are designed for rolling conversion billets and rasnd
Sube billet: of various sises from blooas with cross-szeations of up io
400 x 400 ma,

The mills are fitied out with flyine eheare to out bill:ts with cross-gsections |
of up to 150 x 150 mw and automated systems of waste-fres billet outting, %The '
maximum rolling upeed of the nills ix T m per sctond,

The aillas for producing railwuy rails and large structural sections sake &
wide venge of sectione, are fully mechanised, make large use of automation of
the rolling and finishing procedses, end aleo use oquipment for contimuous heat
treatment of raile,

At the present time, a mill for the production f wide-flange beams in
sizes Nos, 20 - 100, with an armmal cagacity of 1.5 miliion tone, {85 being buils
&% the Nishniy Tagil ¥etallurgical Coudine,
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lype, and peral. ¢ apeeds wy ot g Pt onay, wh Le 1y, dighteneclion ge) -
§ arc of the Wo-tirand type ang Prebe Gty e woede of un 1, %0 g per necond,
§ Furnaces witn Walkirg hearth:

4re aedne built 4o he:st La.
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At present, continuoun miiln ryy
fim‘.uhing stands and max i num rolling
g designed.  The mills ape designed ¢
g of more than 100 na,

the production ot wire rod with groun: of

8peeds of up to GQ m PET 5ccond are being

9 operate un nr ng llets with Croci-nect iong

Cont imuous ang sesi-cont Layoun combiration mills for the proguction of
;{ light-reogion rolled products and wir rod from alley and high-aliq steels
§ vith an arama) capacity af 100,000 ~ 130,000 toms are Being designed and
sumfactured, ‘

for the priduction of deformed-bar re

Ramfactured and ore successful ly operating, thepe millis, which have a relitively
§low capacity but are fully mechahized, 1 oduce repetitive wections whioh are cloge
3 in contour to the finiuhed producte,

potitive rounds are being

Buipment for shopa profucing .. ) de range of bent rections i, heing designed
$and mam.factured,

Jihe rolling process ang metal cooling and this, together with the greater relisbility
o the stands ard the tnetallation of hydraulic réller-bending yotens, ensures the

production ag high rolling upeeda of rolled products with a high degree of gigze
brecision, where the initial weight of the neta) o, highe It is plawmed to carry
out finishing operations for hot-rei.cq steely i1 .uding qual ity control and

Lrading, by a contimous~operat ion ‘withod, uging cquipm.at which iz o, integraf
EPart of the rolling miti,
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reopradutt oy meny gependiag a the typs and design

Sf the moll, “rov ot oto 6 om0 Uoeines: ond Srom 500 Lo Z000 mwa in width,

High-ciparity furncces wilh wls iy e ams, whio nhave a higher level of
technical and ccuunomic e’ iciensy than pusher-type furnaces, are being built
for .cehea'ing slabs before roidirc.

Por cold roiling shep:, fiveestand and six-ctand automated mills producing
steip with a ninimun thickness of G.15 mm at roiling speeds of up to 40 n/second
are being manufacturad,

The instal'ation in shops of pickling units using hydrochloric acid and

ideal emulsior syrtems with cold rolling mills ensures high-quality surfaces
of sheet product,

Por annealirg, single-base tup hat furnaces with weighio of charge of up
to 160 tons are being installed. The furnmce stands are fitted with sirculation
fans with coolirg gas envelop-s, making it possible to shorten the time required
to coul the coils after annealirg and to increase furnace productivity,

Por cutting the cold-rolled eoils, higheproductivity transverse and
longitudinal cutiing units with strip prooeasing speeds of up to 6 m/second
ard automatic grading of the sheet by thickness (in the case of transverce
eutting units) are veing inatalled.

The wills and finishing units in cold=roliing aed hot~ro!ling shops are
being fitted with tp-to-date eleciric drive and autwmated sy stems using thyristor

transducers and nu-contact equipment which ensure & high-ascuracy and high-speed
systems control,

In the Soviet Uniom, the production of tubes, and in particular hest-hardened }t
tubes with enti-corrosion coatings, large-disneter high-pressure €88 pipeline tude,
high-strength boring and drive tude, thin-walled socamless, electric-weided tubes, |
and special-purpose tube for the chemical, hoiler and ballebearing indusiries is
rapidly expanding owing to tle sriority developuent of

the most advanced means of &
production and the imtroduction of continacus J

and production line systems,




The tube rolling and Sube w Pl miile ypt o, SOPREVIDY b BUTTCRer Yot-roliiny
mille for the product ion of nihennesyeiog o+ e Ay 3 by Soviet induz:tr‘y

have been prove: in many years of pract al peratjon,

Their technological paramcters, operat ing condit.ons, durabil:ty, and kinematic
characteristics are selacted on 4} basie of comprchensive theorctical and
experimental research, and the,e wills heve record prauctivity, Por examply,
the 30 - 102 tube-rolling unit: with sont:inuous wille W the Pervoural *gk New
4 Tube Works and the Kikopol Southorn Tube Worke are wiequalled anywhere in the
world as far as technical featurea und technioal coonomic characteristics are
§ concerned. Technologies have been introduced for the production of high-strength
¥ straighteand spiral-welded bube with diameters of 1070 ma and 1420 mm fop gae
§ maine, spiral-welded thir-walled tube witn diameters of 150 - 350 mn, high-strength
tube of o0il pipeline grade with new types of cutting and Joining, amd boiler tube
with guaranteed strengths for high-capacity energy facilitios, Efficient methods
of warm-rolling of tube on cold-relling mills, uging lew-defombility steels,
have been develcped and introduced on an imdustrial +cale in the Soviet Union,
¥ Tube produstion is being automated to u large degree at all stages of production,

The produstion of elecirio-wclded gas Pipeline tube with diameders of 1220 mm,
1420 o, and 1620 mm basg considerably increased as a recult of the introduotion of
3 ite produotion at the Volzhek Tube Work~ and construction of a chop at the Khartsyssk
£ Tubc Worka,

Achievemenis in the fielq of des: gn, construction, and operation of
metallurgioal shopes and works in general make it possible for the Soviet Union
to have extensive international relations with other countries,

The Soviet nion has inoreased ite salee of licences for various netallurgioal
| Processes amd plants to Bany countries throughout the world, including Japan,
France, the Federal Republic of Germany, and Italy. On the bacis of designs
prepared by Soviet chgineers, wmetallurgioal emt orprisss are being set up with
technical and economic co-operation with the USSR in mayy countries,




Tre Soviel Union oo involy 4 o LenenlsCie. 4l e, Ty e CC0HOMYC
Co=oprral lin in Lhne woveiopment af fho e and gtee) nu3iey will Jhe following
80C1u)i6t cowitries: (L. Peo, Le's Lejgb.i oo sulgarisy the German Jemocratic
ftepubiic, ihe burg o iy 100 bepablag, the Jemocratis People's Republic of
Korea, ine Republic o Tios, he i ish Don1ots R=public, the Cocialist Republic

o” Romania, end tie Czconosicwvar Social, st Repub’ie,

The Seviet union io prev.ding lechnical co-operation in the construction of
metallurgioal installaticna in Pinlend .md France,

The. Soviet Unicn i: agsiating vome developing countries to establish their
own iron and steel indvair.es,

Loans for the devclorment of iron and steel industries have been made to
India, the Republic of &ri lanka, the Arab Republic of Egypt, Algeria, and other
countries. The nationsl iron and steel industries of two of our neighbours,

Iran and Turkey, are being successfully established and developed with assigtance
from the USSR, Design documentaticr. for a metal worke in Pakistan (Xaraohi) is
being prepared.

The share of the USSR's total eccnomio and technioal assistamce to the
developing countries acocunted for by tl. iron and steel irdustry is approzimately |
32 per cent. The share of totul USSK acsistance to the development of iron and
stoel imiustries in foreig countrien accounted for by such assistance to developi: |
countries is around 50%.

There are agreemcnts ~ith developing comiries for the tonstruction of 19 1ipon)
and gteel industry installations., Of thens; nine have started operation.




The tot. CapAacity 01 {90 i ool lanlg bux!!, Beang b 1t or Yo one
tuilt with acsistance trom the DGsh Sevedopiy sentries, g ol 1 danary LRV
w18 aC shown Ly the folicwne Figmire g

Of that total,
capacity accounted
‘or by plants already

) in operation
(million: af tons fycar)

Total capacity
Wiv e asrcoment g
(milliona of tonsfyrar)

Iron 13.6 4.9
Steel 16,0 3.5
Rolled producte 12.3 2.2
Iron ore ’ 1.7 4.9
Coke 7.3 ‘ 3.6

; The iron and gteel enterprices whi
8 in developing countries with assistance
g (or will produce) a very considerable
8 iton and stecl productiion,

ch have been built (or are being built)
from the USSR in most oasen produge
¢ if not byfar the largest, share of national

In many developing countries, production forces are inadequately developed,
In most developing oountries, the iron and stocl irdustry jg absent, and iron
§ 2 ctoel consumption ig low. In addition, the countries of Asia, Africa, and
| Latin America have substantial rav-mater1als rcsournes to provide a Lasiz for the

establichment of vheir own matallurgical fupply bases, The developing countries

Aceount for approximately 80% of total reserves of iron ore and around 45% of

total production, but only 5% of the total stec) production of all eapitalist
cownpriea, ‘

Such developing cowntries as Brasil and Iniia have agpecially substantial
reserves of iron ore,

- There arc large reservec of ore in Algeria, Venesuela,
Peru, Chile, and othey countries, ' S

The amounts and gcographical location of mctallurgiocal raw materials anc
fucl show that the developing countriey have a rcliable source of raw materials
on which to base the establizhment of tﬁeir own
the developing countries do not have machine

Producing 311 types of modo
(or ne)

metallurgical inductries, However,
~building industirias capable of

rn metallurgioal equipment, and they have too few

skilled metalliurgical engineers, design ard opurating pcrsonnel, technicians,

MW workers,
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Under *hese aomditicns, mapid celabliishment of the doveloping countries!

ova metalivrmcal irdustrize can take place on the basin of foreign assiatanoce.

he cconomic and tecrnical assictance provided by the Soviet Union to tbe
develoning countries for~ the development of iron and steel industries takes the

following fermus

-~ Supply of complete seis of equipment and necessary wmatcrials for plants
being constructed abroads

~ Carrying out by Soviet organizations of design and scientifioc research
work oonnected with the construotion of plants in these countries

- Assignwent of Soviet experis to developing countries to provide tecimical
assistance in the construotion of inatallations, mounting of equipment, |
starting up and operation of installations and mastery of the samfasturing
of metallurgical products;

-« Organisation and osrrying out of imstruction in imdusirial treiniang ef
citisens of these ocouniries iam the ocurse of construction of installatiens,
both in the countries and in setallurgical enterprises in the USSR |

« Training of national cadres in Soviet educatioaanl institutions.

The Boviet Union not only he'ps to build plamts, but also often provides
the basioc materiala for them,

The first agreement concerning the provision of econemic assistanve by the
Soviet Union in the development of an iren and steel industry was concluied with
Imdia in 1955,

Por tie past 18 years, the SBoviet Union has been providing assistanee, el
is comsinuing to do mo, to the developing coustries in astadliching wberpeises
for the extraction and preparation of irom ore and fluxes and the predustien of
agglomerates, ooke, iron, stesl, and rolled produsts,

In order to determine the technologic¢al possibilities and econcmic advieabil
of Building metallurgical enterprises, Soviet derign organisations prepare
and egonomic feasibility studies,




..

A characteristic of the economic and technioal co-operat -un o Lhe USSR
with the developing countries is that the Soviet Union giver thom anaistanoc
in establishing wd strensihening the 3 e 8cclor of thedr coonomien, Thiam

is important for accclerating their economic development and strengthening their
economic position,

The economic co-operation of the USSR with developing countrice in the
establishment of those countries® own setallurgioal vupply bascs io founded
on equality and respect for natiomal sovareignty. .

The muumm sterprisec oonstructed with assistance from the usBR

 are in the full ownership of the State in whose torritery thay are located.
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The Joann wide by the Soviet Jriw wro In the main ropaid by means o,
supplies of tratitioned cxperte produced Ly small-arale domastic industry,
All thuiv makes it camer tur the duvell,ing couwntries to settle loans, promotes
the davelopment of the nitions! ccomoiy, and cr-atcs a stable market for goods,
ior exnmpley India delivers 1o the UASR, in addition to its traditional goods
(teuy jute, pepper, el.,), products trom tre enterprigses established under Soviet
cr-operation with Indie, i.e. rulled groducts and cast irom from the Bhilai Works,
rurgioal instrument: from the Madras Worke, and optical lenses from the Works in
Durgapur. India has refunded to us morc than half the loans, ineluding repayment
in fuli of the loan mude for construciion of the first phase of the Bhilai Works.
Egypt is aleo using the produc:s of onterprises cestablished with Soviet assistence
to settle accoumts with us, Bxamplus of theue products are steel plate from the
Welvan Iron and Stes] MWurks and stamped automebilc and traotor parts.

Mus, the estadlishnat in doveloping countries of those countries' own
n&%m supply tanes makes it pﬁsibh to solve a large group of econsmie
problens,; sweh as $he f1llowinge

= Ruc b iom of coumtries' cxpenditure of foreign exohange bWy redusing or

slinimting {ror and otesl importsg

~ Smhanoement of o country's expori potential by making iron and steel

sRpoyta ponsible;

= Crestion of & basis for the develupment of astal-consusing econamic

bramthes, and Shrough this oreation of more jobs in imdustyy for the

e date osmeerning individual objecte of go-oraration are indicative of
e soale ast direstion of the Soviet Unian's teckmical sssittance for the estebe
lidsent i developing oouatPics of “hose coumtries’ own metallurgioal swply
basen, end of \he importance of the USSR's assistunce in strengtheming the
stnanies,

In India, the firat phase of the Dhilal Works, with an annual capacity
of 1 million toma of steel, was couatructed with assictance from the USSR in
1957 « 1961,




The « xcoilent desrer featue wnd tye rraend inet 7T d an the vorks, madn

it posuidble to fultil the dsgiem capacity of 1. fi ot nhause of the work: in the

first yaar after complelion of ite oot uction,  Subcegque L1y, the capacity or

the worke was increaged to 29 million tone of lecl woyear with asgigtance  from
the USSR, The works asccuntiu for approxindely 308 of the steel produced imn the

country and approximatcly 65% of the rails produceq.

At the presont time, the Soviet Union ig providing cconemic and technical
wnsistance in the construation of the following iron and steel industry installa-
tions in Indias

« The Bhilai Works: expansion of capavity from 2.5 million tons to
4 million tons of steel a year;

= A works in Bokaro producing flat-rolled products wi:h an initial
Sapacity of 1.7 million tous of ntecl a year and provision for subsequent
expansion to 4 million tons of steel (and the further possidbility of
e”tmeiég %o 5 million tons or more of stee! a year); |

- M,imfa-m nine ai Rajhara-Pahar, with o capacity of 4 million tone
a yeary
- A limestone quarry at Bandini, with a yield of 2.1 million tons a year;

~ An iron-ore mine at Dalli, with yield of 2,5 million tons a year (when
fully 4. sloped, 5 million tons . year).

Dertgn work is being done in connexion with the further expansion of the
Bhilas Works from an annual capasity of 2.5 million tons to 4 milliom tons of
Stesl through the comstruotion of a now complex of shops, including an oxygen
converter shop and a plate mill shop. - When thece shope have started operating,
India will almost completely meet the demand for flat-rolled steel out of its
own prodguetion,

The works at Bokhro is now being built, I 1972, the first basic production
units - a ooke-oven battery, a sintering plant, anl a blast furnace with a useful
capaocity of 2000 m3 with a cumplex of ancillary shops and power plants - started
~perating, The oxygen converter shop, slabbing mill model 1250, continuous wide
strip mill model 2000, cold-rolling shop, and other installations are now under

construot ion,




The sxivting o opucily of e work: in 9hilnd and Boravy, %oreiher with
the capacity which o be sreated with assiztance from the USSR, will enable
India to produce, « van in ihs very neav futurc, arocund 7 te 8 million tone of
ateel a yoar, in oth r wonis, more than is produced at the present iime by all
the metal works in Inlia put topether.

Rational gercral plant layoul and composition of shope and equipment make
it possible to expand the worke in Bhilai and Bokaro considerably by building
new metallurgical shopz and plantc. The report of the first meeting of the
Indo-Soviet Inter-Covernmental Committee on Economic, Scientific and Technical
Co-operation signed in February 1973 provides for co~operation by the Soviet
Dnion in the further expansion of the Indian works at Bhilai and Bokaro to am
annual ocapasity of 17 million ioney or two and a half times the couniry's steel
production in 1971 - 1972,

An eclectric steelmaking shop with furnaces having a capacity of 25 tons
and contimucus carting facilities for the production of billets with oross-seotions
of 80 x 80 wm and 100 x 100 mm have been built in Arkanam, with techmical
assistance from the U3SR,

In view of thiz, India is undertaking to cxceed the precent steel production
levels by a considerable amount in the very near future, thoreby taking amother
big step towards ensuring its economic independence, and developing its own
steel-using seotors, i.e. heavy machine building, the electrical industry,
reiluay coach building, cto,

Prom 1955, when the first agreement on the oconstruction of the Bhilai Works
was Oonoluded, to the present, scrious qualitative changes heve taken place in
the oo~operation between the Soviet Union and India ir. the field of ircn ani steel,

The firat phase of the Bhilai Works was completely designed by Soviet
organizations, and arproximately 87% of the vquipment wae supplied from the Boviet
Union. When the factory was cxpanied to a capucily of 2.5 million tons of steel a
year, the share of the equipment supplied from the USSR decreased to 80%, and when
blast furnace No. 6 complex was built, the provortion decclined to 344,




In the conat cuction of the Torat o mhac of A works in T Rty wapnlicg of

cquipment from the N8R ghouwld wicunt Lo },,ﬂ, while thos of sriractory malerials
chould be 9% and tloun o pipe 30%  Th: remain'op will be upp Y ied by Indian

enterprisec,

These figure: ahow that Indian domcstic ‘ndustiy ia gathering experience
in the pmductiph of complex metallurgical “gquipmont for ¢he development of the
country's own metallurgical supply ba:e,

Uﬁer the cxisting agreement, the Boviet Union is providing assistancc to
Indis in setting up a ctate instituto for the denign of metallurgical enterprises
by eending Soviet specialist degigners to Imdia and tcaching Indian speoialists
in Soviet design organizations,

+ Indian design organizations are now carrying out design work for the works
in Bokaro and for the expansion of the Bhilai works to an annual capaoity of
4 nillion tons of ateel, ‘

Around 1009 enginecring and technical oadres have been trrined in the Soviot
Uniom for the operation of the Bhilai worke, Arownd 6600 skilled workers amd
technicians have been trained in Indian educational institutions set up with
assistance from the Soviet Union,

The data given concerning co-operation between the Suviet Union and India
in the field of iron and steel show that, wiih assistance from the USSR, India
18 not ouly establishing a strong modern metallurgiosl supply basnq but is also
realising the conditions for the development of metallurgy through its own
efforts on the basie of the followings ‘

= Metallurgics? equipkent produced in Indiag
= Works and shop designs developed by its own efforts;

= Its own experience in the building and operation of metallurgioal
enterprines,




™ oliaoy Abe frSt e o e T orahin. Wk, WUl omaoronant capacity of
LRG,00C tona of e P o the o i ior of rollodd vestiong wsing~ local iron
wrey sealy ad patlurs’ nlhee o0 aonsteucted with boolmseal and aconomic
asgistanc: rrom the USSR, Iy 1971, % vowping of shersy ineluding a sintering
plant, a by-product coie-cve; o tery, ond o tlast furnace with 2 useful volume
of 1023 m3 Wag star’ed up, and 1 19/7, two crygen converters and three continuous
tocel casting units ataried sperating,  Ir Meren 1973, a relling mill 650, with an
anmual capacity of 500,000 ters, intended for the pruinotion of a wide range of
structural shapes, startod operating, All the produsts are mamufactured direotly
froa billets from the contimous cwting units, The placing of the mill stands
ie such that the finiched product can be rolled in two strands, with simultaneous
produstion of commercial billets, The placing of the mill stands in series on
one axis ensures a minimum processing cyecle for lighi-weight sections and aurantess
the best temperature conditions for their production, A light-section and wire red
mill is now deing complated,

At the present time, decign work i3 being carricc sut for the second phase
of the works, with an inorease in its capacity to 1.9 million tons of steel a
year, for the production of a wide range of rolled sections. As part of the
second phase, & blast furnace with a ussfyl volume of 2000 m is being builty
the capacity of the oxisting oxygen converters is being enlarged to 100 tons,
and a new corverter with a capacity of 100 tone, a contimuous casting wmit, a

modium-section will modql 500, a 1ight-section mill model 300, and other instella-
tions are being built. '

Iran now imports around 500,000 tons of secticn metal a year, and demand for
it will inorease. The metal works inr Tsfahun will by and large meet the require=-
ments of the country in regpeot of such typee of rolled products as girders,
chamne] bare, rounds, and wire rod and will enable the country to achieve
cansiderable savings by reducing iimporia,

It is planned evertually to corsiruct at this works a group of sheet and
plate shops comprising hot- and cold-rolling shect and plate nills, coating and

plating shops, an oxygen converter shop, a blasi fumace, and other faoilitiet,
inoreasing ilke armual capteity of the werks to 4 midlion tone of steel,
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a mactine buzlding plan,, 1o L SIS RS B EE) AR the Lpon, 1t sleel work:
has marked the begirn.ng of the dey dovrent or iy, Crestinang inductry and
domestic machina '!vuJ'.],f?ir‘,,;, wWhieh are fonatie. Yor the countipyte developingr

industrializatior .

The construction o a steel worke in yoan 1. L cloar axample of successful

economic co-operation boetwesn countrioy with 07, cep coeinl syutems,

In Turkey, an iron and steel works har becr, miilt al lekenderun with tochnical
and economio assistance from the USSR, The work: ham sy anmual vapacity of 1 million
tona of eteel (firet Phase), and provision hag boen made fop expanding it to
2 million tons, The ironwore supplica of ihe werks come from lveal de;;osits.’

As part of ine worke, it is planncd tc bLuild ., by-product coking plant,
erushing and grading and sintering plants, a blast-fumace shop with fumaces
having viseful capacities of 131% n3 each, a converter thop with two oomverters
having capacities of 130 tons cach and contimoun carting units, and a rolling
®ill with continuous billet, light-section, and wire pod mlle,

In the Arat Rupublio of Egpt, a 1/ we metallursiczl nmd machine-building
complox will be built with assistance from the USSR -4 Helwan, & aintering plant,
& hy-product ooking plant, hot and cold rolling plate and sheet shope, and other
ingtallations have been started up. A blast—furnace ehop with furnaces having
useful capacities of 1033 l3 » An oxygen converter : hop with 80 ton converters and
& continvous-canting unit, ard other facilitiss apre Leing built, The anmual
capasity of the part of the plant which oan be exparded is 1.2 million tons of
rleel; the poseibility of further #xXpansion is provided for,

An iron-orec mine is being establighed in the caiis at Bahariya.

In the Pecple's Democratic Republic of Algeria, a convertur shop with
omtirmous-oasting wnits has boen get up with asei=twice from the Soviet Union
at the works in Annaba,  This works is biing ereeton with aseigtance from a
number of capitaliet countriecs an wall (Prence, Italy, the Ped:ral Republic of
Germany, and Austria), ‘Mo converter shoy, which sturtes up in May 1972, has two
converters with capacitien of 50 tons each and thpe.. continous stuel carting unite
for the production of alabs, Mo anrual Capasity of the shop which has beer built
8 410,000 tong,
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[t de v Tanaed ' cwp g i o LOr oo o wiot o Caearae Coom o b Coviet
Hnlen teoan ariua! Suapasily 00 cLound O ooa Uion fen. ar ot c1oby tuddding a new
blast furnace, r-ormnisic: trno goneuto Shero-norcacioge the capasity of the
exisling converters from 0 tons 4 ¢ 5 burs onl maldine otill another converiep
with contisuou; cleel castrs unit ) and inoia .neg new rolling: wills, In
adlition, :t is plunmad 1o oui.d n new Fsteroe: plant and a new ty-preduct
coking shop as part «f th. .opke.

Local iron ore is used it ‘he worka,

An increase in the annual cipacity of thu works to 2 million tons of steel
with an expansion of ite ranme of rollud preducts will make it possible not only
maideribly to improve the Lupply of the country with metal and raise the technioal
and ecomomic efficienay of the worka! gperation but also substantially to imorease
Algeria'a export potential in respect of thie type of product.

The basio technclogioal equipment {>r the blazt furnace and rolling chops
will be supplied from the USSR and paid for oul of the 1oan made by the Soviet
Uniony the butlding will be carried out by Scviet organizations with a large
degree of participation by Algzerian State fipms,

A rolling eill built with tecknical ant economio assirtance from the USSR
to produce 60,000 tons of rollcd sectione a yeur startct operating in the ,
Republio éf 8ri lanka in 1967. Design documentation ig being propared for an s
expansiom of the pill and incrousc in its ~apacity, with construciion of an :
electrio steelmaking 8hopy whici will make 1% poesible larpgcly to meet the
country's requirements in reepect of pelicd sections,

Agrcement has been reachen concerning ascistance by the Soviat Umiom in
the conntruction of a metal works in Pakistan (Karachy ).

In addition to bilateral -coromio arn! technicii co-operation with the %
developing countries, the Seviot Unico Siv s taese countries technical assistance
under the auspicee of the United Natioua by orpaniznir group and individual
in-plant training for enygine-r. an? technicians und providing conrultancy servioces
regarding the developument of oot ia metallurgionl nductrien,

¢




The courcer whi~n have becr euta Lished obne TLEK AL the Zapopo Lata”
Worke are intended to renict engineers ad teclnieinn, to up=mitde thejpr ckille
by studying and wagtoring the mot reea 4 achievomente in Joviet induriry and
applying theorctical knowledyr to practieal 'in-pl‘zmt work. Uctween 1965 and 1972
inclusive, 288 specialists from 36 developing ocountriog of Asiyy latin Ameriea,
and Murope, including 45 from the Apub Republic of Leypiy 26 from India, 10 from
Iran, 12 from Brazil, and 14 from Bolivia, wnderwent iraining in tac courser,

Wetallurgiets from India were also individunlly treined in the USSR,

The pupils mastor up~to-date methods in the techralogice of all irom and
steel proocesses, the operation of the most modern equipment, and management of
the organisation of production and maintenance,

Specialiats arc trained at the Saporozhatal Works, and also visit entepe
prises which extraot, enr.oh, and simter iron orc and produce pellets, ferro-alloys,
ooke, refractory materials, rolled sections, oonverter steel, and billets mado in
continuous-ocasting units,

In conolusion, it should be mentioned that the Soviet Union's teohmical and
economio relations with foreign countries in the field of the iron and steel
industry, based on mutual benelit, are from yoar to year growing and becoming
stronger, in full acoordance with the Buidelines of the twenty-fourth session
of the Gommnist Party of the Sovict Uniom on the five-year plan for development
of the economy of the USSR for 1971 - 1975, whioch states that "The development of
strong extornal economic and scientific and technical relations with the developing
countrics of Asia, Africa, and latin America should be maintained under conditions
of mutual bemefit and in the interests of sirengthening these countriest coonomio
independence",







