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Metal is the bread of industry. rhere are no branches of industry or transpory, which
can exist or develop without metal. Ferrcus zetallurgy is one of the most important heavy in-
dustries intluencing, in many ways, the development of other fields of national econony. "he
industrialization level of a country is determined to a greater extent by the acvual metal
production and consumption.

Ferrcus metallurgy is the basis for industrialization, while develorzent ot machine-bu-

i1lding industry, transport, and construction Lnduscry provide for the establishing of iron and
sceel plants.

fhe ferrou: metallurgy being Jdeveloped brings about the estubllshment o: 4 complex of
industries snd involves the construetion o1 2 series of enterprises speciaiizing in iron ove
mining and dressing, producticn of refractories and non-metallic winerals and their products,
coke-chemical industry, hardware mapufacturing, elactric jower Leneration, iranguort develop-
ment, etc. '

fhe current and perspective consumpticn of iron and nleel 13 the wajor Izctor Lhat sti-
mulates the construction of iron und cgreld plants,

Yetal demand is deterwined lor GLhe period requaired co put o new ; lant into operation at
the full capacity.

‘feral demand iw studied for the whole eouniry ana, separately, for its various amntal
consuuing, lndusiries. Mhese are considered to e the major metal consumers: masiaine-building
ana e ladl working indusirice, capital conztruction, railways (rails, rail-jcici bars, cogle
vheels anud axles, ete. ) repair and eaintenance servicee of all spheves ¢f national =couony,
stecl feeds four the manutacture of ripes, hardware, tinplate etc.

ihen metal demand iz determined, not only the demestic consumption is considered but uhe
volume of exports as well,

wetal derand of various brsnches of national eccnomy is determined through both, the




current consumption and perspective consumption, as well as through long=-term planning, ex -
pert estimation of these branches development and probable metal consumption rates required
to carry out the effective production in various branches of the national economy. After the
demand of various rolled products according to kind and size is estimated, in the USSR prac-
tice, the perspective balance of demand and production of metal is worked out considering the
actual production of the existing plants. The scarce rolled products thus ascertained consti-
tute the basis upon which the reconstruction of the existing plants or construction of new
ones are planned and designed.

Depending upon the gize and character of the scarcity of rolled products, the scope
of production, specialization and range of products are designed and calculated, and this ac-
tion, in its due turn, influences the availability of rolling-mills and tube mills.

Voluminous metal demand provides for the designing and construction of specialized
plants, and this circumstance reduces the producticn waste. When the demand is smalli the con-
struction of an universally ranged plant may prove to be feasible.

Perrous metallurgy requires much material for production Fromb to/ tonsof rasmaterials and
fuel are required to produce one ton of rolled productas.

Therefore, the availability of the appropriate iron ore deposits and coal fields are of
the primary importance for the creation of terrous metallurgy.

Preliminary geological surveylng is required ir order to estimate the actual deposits
of iroan ore sufficient for development of ferrous metallurgy. Detailed prospecting of the de-
posite is usually done for the purpose.

The field's trend, outlin’'ng, depth of occurence, mining conditions, i.e. the complete
information required to estimace the reserve are ascertained. The conditions of iron ore mi-
ne constructing and its feeding to the iron and steel plant are also searched into.

The reserves estimation should be carried out according to the actual amounts of iron
extracted, i.e. considering the inavoidable losses of iron ore met with in the process of its
mining and dressing.

Preliminary work should be carried out on a large scale for the purpose of establishing
of the ore quality, iron content andmainuetrimental impurities(sulphur,phosphorus,etc.).¥hen
the iron content is below the required level, the ore is antlysed for the dressing ability in
order to have its ircn content raised and detrimental impurities removed.

The similar work is to be done with regard to coal deposits, especially for cocking
coal.

The coal elucidated reserves, its chemical analysis and dressing ability, quality tes-—
ting results should determine the necessity of establishing iron and steel plants.

Apart from iron ore and coking coal, the availability of other necessary raw materiais,
such as limestone, manganese ore, refractory materials (clays, dolomice, magnesite, quartzi-
te) is required for establishing ferrous metallurgy.

Recently the use of natural gas or fuel oil in ferrous metallurgy has been introduced
into hroad practice, and this provides for the economy of coke in iron productiom.




Hence, the availability of natural gas and oil reserves ‘s also one of the mein factors
of ferrous metallurgy development. Metal scrap availability reduces the need for pig iron for
steelmaking or removes it nearly completely when non-integrated plants are established. 'There-

fore, the availability of metal scrap and its permenent sources may also suggest the establise
ment of small non-integrated metallurgical plants.

The possibiiity to generate electricity at a low cost is considered to be an important
factor in comstructing the plents with electric arc -furnaces.

Workers, engineers, technicians and office personnel are required in large numbers for
operation of a metallurgical plant,

The available arransements for training qualified workers, engineers and technicians
are quite significant for thL. development of metallurgy.

The construction of ferrous metellurgy plants is conditioned to the availability of
technically developed industry, puilding materials ag well a8 of civil engineering personnel.
It also requires sizable capital investment as, according to tentative estimation, the con -
struction cost of a big up-~to-date plant proves to be over 300 dollars per one ton of steel
output. Hence, the development of ferrous metallurgy is associated with large capital invest-
ment. The availability of capital investment is taken into consideration as an important fo-
tor too, when the establishment of ferrous metallurgy is contemplated.

Here is the summary of the principal considerations for the construction of ferrous me-
tallurgy:
1. Necessity for the industrialization of a country.
2. Metal demand.
3. Availability of iron ore deposits and fluxes or permesnent supplying sources of metal
scrap.

4, Avallability of coking coal fields and other raw matetials required for irom and ste-
el masnufacture.

5. Provision of nccessary personnel.
6. Civil engineering ability.
7. Procurement of the required capital,







GINERAL TECHNICAL AND HCONOXTC BACEKGROUND oOF DEVELOPMENT OF PERROUS NETALLURGY
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Thus, for example, m !nvge integrated iron and gteel works equipped with the up-to-date

equipment 1 Leing cousbrucied and ls already in operation in Karagsada.

The -onuctraction of wetsllurgical plants in the regioms mentioned made it possible to
utilize the local resourcs: of raw materials and fvel, te creaie a basis for industrializetion
and to draw the dowesntic nst unal worgers sud =ngineers lato producuiun.

Mhe sxparienc. Ja che davelopmonit of Uarrous metallurgy in the USSR cen be successfully
used for the advancozent f Cerrous wiiuallursy in tno developliag countries.

The most jupovtant pre-conditiops foo tie establisbment and developmenty of the iron and
steel dprdusiry a0e the foliowing:

1) & sufficien.ly bigh levil of ohe present or ‘uburve coasumpilon of ferrcus metals,

2) the aveiiabilily of trn. voscurcas af .ean ore end ol othey necessary r&w materisls and
{vel,

3) the poutibiYity ol drowing iR apd Lraining pereonnci for consbructing und operating the
petal lu g a1l entarpling,

&) the aveilab. i%; =0 tinaoces for wapiial investaente,

%) the existence of o bullding industry of some kind.

7. Demand for kopvous Metais

The demand [or metal derermines tho susle of pomiuction, the nature sand the assortment of
the productaz, the ec!ali~ation of the wruallurgical enterprises and, to a great extent, thair
technological siructuce.

The prin:ipal consumcre ol ferrous mevale are dilferent branchies of the machinery indus-
try exch se hhe putomobile ‘ndustsy, traaspocl sachine-building (raliway cars sad locomotiver),
shipbullding (-iver toats apnd sea-goloy venwsels), agrioultural maciine~-bullding (tractors, plows,
barvastors and other lmplemeats), buwilding ol heavy equlpment (boilers, trbinea, mining, metal-
lurgical, chemical equipment, crenes etc.), machine-~tcol building, tuilding of eiectrical equip-
ment, p.oductlon of other types of wachinery as well as the production of household equipment
(refrigirators, waghing wechine:. and so on).

The machinery industry consusen ¢iiferent types of rolled stesl products, viz, bot— and
coid-rolled strip and sheets (cspecially for car manufacturing), steel plale (especially for
shipbutlding), atructursl stenrl and o*hers, as well as 'ron for rasting.

Beptdes Lhe machinery indusiry another large consumer of rolled products is industrial
and civil engincering waich wainly congumes structural shapes (vemms and channels, angles), rods
ani wires for selnforced cuncrete as weil as gheet steel for reoilng aoa containers, steel and
Llron pipen and tubes for different cu.duitas, wire ropes, neils and so on.

Some bronchae consume larvge amounts of gpacinl types of steel producte. For example,
rallway transport unes ralls, Joints, oil.-per piates, wheels; tihe petroleum and gas industry
uses case and drill pipes and pipes for gas wnd oid pipelinces; the canning and contsiner making
jndustry uses tin piste cuated malnly wiih tin and lately with aluminlup, chromium and plastics
as well.

Taking into accounl the reiatively long time it takc: to construct a melallurgical enter—
priss egpecially in the countries which establiish metaliuryy rnew, not only the actual but slso
the future demand tor ferrouc wetals io ol the grrateal invere-t.

If long-term plana Cor the development ol the natioun. e-uromy of the countiry are avail-
able, the fature demand for metal can ve a.se.sed wure eXactly. in this case the demand for
metul can be calculated alrectiy using the figures of the en.isoped production of various
machines and equipment, ol the volume of comstruction, oil and gas exirsction, building reil-
waye and pipelines and the quotas of wetal consmption for manufacturing a car, a tractor,
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Rachine-tool, a baiicing and so on,

When the initisl daia of plane fop the development of vartous branchen {ndur Sy pp0d
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metal and Compare the datu wich Lhe capacities of tipe cperating shops,
The raveriag deficit ia BOme Lypen uf polled vrodusty mervay a5 a haaae
expansion of tha existing works anad fap foecting new opes,

saleulats the derand Cor

for Plaudiing the

Pogsibir surpluses uof gume typeyr of produets rvay thelr home ovnsusption define e tang®
of the expory of metal.

The deamand roy rolled produsts ang thba Valancas of thelr d4fferant typee are defined in
the so~called AZsurtment groups, f.s. in tyres (sLapes) and the duenclone of the Crose-sec~
tione.

in calewiatioug srsortment groupe [orm the basis fop the choles of the LYpes of rollinsg
Rllls. Therefors the Tange of rolled predncty nust correapund tn the sain iypes or relling
mills,

Thug, for exampie, the rolled shapes :nejude piate roltea oy the rovers.ng plate ®il;:;
sheet rolled on the cmmtinuous 8Lrip miily Luig-olled BLeet produced in cold reliing shope,
sheet {ron glge produced hy ¢cylg roilirg only to a grester thinneg ang vequiring additions,)
Frocessing foy SPpIying m protec tive woBying,

Prufile iron Usually include: vajls and ngavy sectiong rolled on reii-and-srructural
steei milln; bapg .7 medlur Lnd spnl; . 10s6=3cction with a Cramneter of 230 to 80-100 an
and of 8-10 to 2020 wm respectively, whicy e oruduced on Jobting ang Joht-scetion mi)la
Fespectively; ron iron PLLh 8 Jiuwsety o 50 Ly Lm0 mg produced on tpuclialigad alipe wiiie,

One also differectisteg varinua specini 8hapes such ap railway whomls rolled iy <ileay-
wheel anbopg; Heamless tubes andg Pires of difforent dlameters wanufactured from FOuLd blilets
and lngots op pipe wna Lube wil)gs; weided Plies ant tubeg Banufactured “rom gt rip brear:to
by {uarace or cleces ie we 'ding, ano ciners,

vuring the lngr decades the cynaasin, of the changes of the st woture of <he relled
shapea i: chapuese T2 0w tnereo Sl ihe gharve o1 19t ;:rod'ucns, vatrcraily of uap
rolled shest. Shpet E3oused ooy PVEr-iuc crvc g seale Un the michirery 1nayst NSO LY U
factoiring atampsd pacty and wWeddes! congtpige ki NS and lu otier brasches or indugtry uy profiles
fomed or hent "hecty -, Fives oot Lubes made of welded @bzete, or Cop Lnoe Production ar tipm
and other coatainepy,

Toe share of pipea and Tubes, wire and wiae productyg {wipe Popes, aete cte. ) igo tn-
°reases .in g PRLA Ll 1olied pinaductg,

The whare of frofiYe gron, “upecially oo rotiway materigjg and heavy “hructurgl nrog
deciea: o, v shauld o Oted, honovep, | nat aany developing CMMLTLCE have cutere g the fa..
Ol Ladusiiin . izgation unt Glat iy cxteyive sousteictlon work in industry arg FollWRi Lran:oert,
There Lhe ghare 0 pralile eopn parvicularly ol g ls, struciural proefiles anga reliliced rods
will apparently increase 102 4 certaln Prriod of time,

The types of Teiling milly lo e inatalled iy detemined in accordanco wity the Sl ew
menis and the deficlt in cectaln Svpeg of produr ts,
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From the cconomic point of wiew it is most profitable %o build large specialiy-4d works
“equipped with mills of high productivity for the production cf sheet and Par as wel! as high
capacity steel malting equipment aud blast furnaces.

The capecity of moderh rollirg milla is, bowever, very graat. For example, for a conti-
nuous otrip will iy is ¢ tirated Yo pe =4 wmillicon tomia A ye.r and even more; for a group of
var mi1ls guprlementing each other, aucil sg A rali-and-structural stesl mill, & jobbing mill,
a light-sectivn mil) and o wire Bill, the figure will be approximately the same.

Srnsbruction of gueh #orks 1. enpedient auc Justifisd i the future mefol cormumption ia
Y u correspondlng velume. 1L Lha requliocments sre not 8o grewl, smeller lcron and steel works
are conatiucte:l eguipped with combanation, semi-coutinueua or straight-line mills for the
rraduction of & wixe: rapge o producte.

in many cases it 13 patlonal to establish maculacturing of various lteme fvor the rolled
products at the il-on sud steel works,

For example, abt the works ehere bara are volled rod iron is magufsciured into thin wire,
wire ropes, nets, nells, bers are snanufactured 1nto sesm:eaq pipea and tubtas as well as into
bolts, nuts etc.

At the works wheio sheet i3 rolled wheot with werious comtings (ouch ar %tin, zink, ples-
ties) is produced, rheet is manufaclurad into welded pires snd tubes with a dismeter reanging
from geveral miliinetera to a iseier snd evern more, ia%o hent 3rofiles subetliuting ber shapes
end 8o on.

2, Resources of Rew Maleriuls

The privcipal $ypo of irur and ssee«l works e an intesrsted worke with processing irvom
ore and :oke in blast iurnaces. Thereflure the avallability o1 iren ore and othes necessary
raw nmaterials, wiz., limestone, mangunese ure, relractory materlals (doiomite, magnesite,
clay) in the country,is the nost imporrant pre-condition for creating and developing ferrous
petallurgy.

fhe very first tar+ (s Ly U'ind wrd %0 Lhoroughly atuvdy the vegources of iron ore and
other raw materials. Neceasary gecloglcal preapectiing is carried vut to find iron ore
deposits, to determmine tbe conditions of thelr occurrence, the resourses and the guality
of the ore, its wineralopical snd chemical cowposition (the percentinge of Lfron and other
‘omponentn, in prrilculey detrimental impurities such as sulphur and olhers).

Haturally rich lron ores which ¢on be directiy used in bilast furaasses inciude magnetite,
aartite and hemetite ~res, containing not lese than 5055 pct  of Fe, apd brown hematite
and siderite ores with o« lower coateni ot Fe.

Poor ores sic usced in metsilurny after thelr Lenefication, cthe initial content of Pe
veing 30 pet and Ligher. In some sases, nowsver, Lns content of Fr may Le consideravly
lower.

I1. should te noted Lhot latoly oven relatively rish ores ar» subjected to beueficatiosm,
copecially if tne ore in oquestion is easily beneticate! magnetite., %his is done to improve
the parametere of the work ol the vtlasty furnace, espucisily tor lowering tre coke consump—

tion,

In pome camor the source of raw materials may be deposits of complex ove where, besides
iren, non~ferrous metals such my chrombium, nickel, titanium und others are found. Such ores
usually reguire s pove complicated preparation for processing.nese complications and the
tncrsase in tne cost of the cunstruction of the plant are sometimes compensated for by the
proauction of valuable non-icrrous metals as a by-product or by the production of maturally
niloyed iron ond steel.




Pertantage of Ragnesia are of 4 bigher vqalye, They
" limestome 1in thae bleet-furnace hurden, an Compered with thae Oras in the agiq

8fl1ica rooks,

It 18 deeirab), that the content of slumina BBOWlA not exuneg 45-5) pot of thst,
in order to avoid Airficuities iy alagging off, Ths conteat of sulphur
dinary blast furnace ores mugt not exceen 0,3 ang 0.1 pet Peapectively,

Ores with o higher content o sulohur ;equips “ruabiag roll rwed by alntering
phur,

If the orag contain s higi Percentsage of pho:\pl;orua, high-phoa
be treatsd in%o gtuel {in &ccurdance with 4 special procags,
by=prodict ig used as & feriiliger a rgriculugre,

Iron orse ebould na contaii. appraciobly quantities of
80 on,

Whea evaiuating 4he p HTVEeS une should Procesd “rom the necoss;
the ircn and steol works wiip Lne ore of thye PLOper quality fop ap
longer, teking luto account the jvevitopla lomsen of ore whenu trens
for snelting,

To supply the works with the anaual protuctlon of 1 milllon tous of steel ang 1 million tons
of iron the depositas of ricn Ore co:tainiig, fop eXaupie, 55 pot Pe 8hiuld be 60-80 willion
tona, and the depositg of poor ore centaining aboyt X pet Po should be ipn the range of
150~200 million tona.

" The wast comuon and simple rethoda of the banefication of iron oreg are weshing, dry gud
wot magnetio feparation ang 8T8Vitaticna] methods such gp Jeging, seperation with sCrew
dcparators end iy heavy media separatorg,

Bematite nng brova hematiya ores which are difficult to dreas are subjeoted %o mopre compli-
cated methods of benefication such ap Iloatntion. roasting to tagnstize followed by magnetie
acparation gnd Various combined systean of drg:ll.ng.

Ag a Tesult of tpe benefiomtion of poor ores soncentraten containing 60-65 pct P are
obtained and sogetines the percentsge is gvan higher,

Modern enterprises for procesaing ivron or® produce rew Materials which Ars well prepared
for use in the blast farnace, ¥hen Processing rich greg they produce sised ore of a relatively
DArTOW renge of sige (from 6~10 o to 30.59 ma) ani ore fineg to be sintersd ot the plant,
When Procesaing poor opey shey produce pellets or sinter by agglom.rating the concentratea
after benefication,

Lately the agglomaration of fTing toncentrates ig mainly performed ) Peiletising to receive
rallets which are ttrongar and better transportable thap einter,

To lower the coke coasuxption limagtone g o luded from the burden of the blast fumace,
It 18 added to the gintering burden to roast together ¥ith ore fines in order to &ot fluxed
anter. Fluxed pellets are produced whupn crushed limestone is added to the burden before pel-

of auilica
and phoaphors in ore

LCOrCnove gyle

phorous iren iR produred to
Fhosphorous 8lag recatved &3 &

arsenic, lead, zlak, Coppsr and

Y to ensure tne auppiy of
eriod of A0-4.0 Jeurs oy

porting it ana preparing

The iron ore raw Bate 1zls receiveq at the Betallurgical wopks &re subjecte tq blending
at the mochariz... storage ny jimyt vhe Jdeviations li the content of irun, silica and other
componrnte to the BBInol cnice of | order of ¢ 0,54,

An important kind of ypaw Ralearial fg lizestone uged in irom ang ®teel production.

The most imgortant Teouirenent to the quality of tne limestone 1a the content of calcium
odde vileh 18 to be tdout S0 pet, while tbe content of 8ilica 1s not to xceed 2-3 pot, 1t
ic to be aver lower for the Limeotone used in steel Raking,
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The annual consumption of limestone smounts o 0.4=0.6 miliion tons at the metallurgical
woiks with sm output of 1 million tons of steel.

To ensure the supply of such an amouut it is pecensary to prospect 30-40 nilllon-ton
regerves of limestone.

o snsure the requir:d content ot manganese in pig irou s amell addition of msnganese
ore to the blast Iwmace burdern 1is DeCeBnaryy Lhe amount of adaition depending on ihe manga-—
nese content of the iron ore teelf,

Bealles, mangenese ore with s oigh csntent of nanganese or Lhe voncentrate of beneficated
poor menganesc Ore 1s necessary for the production of mexgenase ferrn-niloys for sieel smelting.

A considerstle amount ¢f VaIioue refractor; es, powders anl masees ia necessary for motal-
lurgicsl production to line coke Prruaces, blaei furnaces, sbecd muking furnacea, heating fur-
nrces, iadler and vo va.

Tha principsl) types of caw pacerials Tor wanufacturing refractories sre dolomite used for
liaing oxygen converters, open~hearth and electric furnncer, sugnesiie, chremive, rafrastory
ciays, quartzite a.d othera.

Just es in Lhe case with iron ores, 1% im nececsary to establish tue availebility of the
resources of manganese ore, limestone, dolomite apd other re'ractory uaterials, to cavry out
their geological prospeacting and tachnical research roal then tu organlie their niping.

Besides integrated irou &nd steel worke producing metal !rom ore, works consisting only
of steel making and¢ rolling shops are also bullt.

The principal raw meisrial for steel rcllipg worke s sleel scvap.

The pre—condition for the erection of such saiearprises can be the availability of con=
ptnotly renewad and unused resources of scrap. The iatter cea be forned when processing ferrvous
L~tals at englneering enierprises and &3 8 result of depr.clation of ipdustrial equipient and
gpare perts, machines, ships, raiiwey rails, metel domest.lc spplisncer etc,

The volume of the anuusl accumulation of scrap depends on the volume of the output of the
maclinery and metal-working industries and on the size of the metal fund already accumulated
in the country. Part of the collected scrap ‘s usually uatilizsd in the charge of steel-making
installations of tully integrated works where 1t is used together with the scrap formed at the
works itself es well am in the fownries of machine~building plants. The vest of the scrap is
re-palted &t steel-rolling enterpriscs of rather small caupacity, It is usually done in electric
furnaces to produce both carbon uand high-grade alloy steels for difierent purposes.

3. Fuel and Power Hesourcee

A i3 ¥mown, ccke made from coking coal i nhecesasry for iron produvction.

It is more economic to use for coking coals which naturelly contain a small amount of ssh,
ihe latter ranging £6-~10 pet. Comnls with a uigh percentags o agh are subjected to beneficatiom
vy verious methods which depend on the type and dressability of coai. Washing is the most ocom-
won practice.

Coals which are hard to .‘ress requir: aore complicated methods of benefication, somatines
heavy nedias methods arc urad.

AC & result oI coal benelication concantrates snd an intzrmeliate product are received.
Phe former have the ash conteni luwer than (hat of the origionl coal and are used for coking.
The lattor has s high content ol ash und 18 Usze as a tow-grade power fuel and partly goes to
waste,

The sulphur content of coal must be as 10w 8 posaible (0.5-1 pct). Coals with a sulphur
content up to 2 pct are glso used, but it makes the melting % plg irnn with the required

sulpbur scontent more difficult,
The cokability of coal is characterized by the thickness of plastic layer which must be
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not less than 15 millimeters. It corrasponds %o a content of volatiles of about 28~29 pot.

lumps of 2025 mm are usially used for blast-furnace toke, lumps of more than 40 ma are
used in largas blagt~furnaceun.Coke acreenings of less thsn 20-25 mam are usad a8 fuel when
sintering snd for other noeds.

An important. chmracteristic of coke is lts nechanical hardnees; when coke ia intended
for large blast-~furnaces, the lmportance of this chareotaristic increases, The aechacical hard-
neas of coke mests the requlrenents {f after testing the coke
of fractions remain of the size exceading 40 ms.

In order to zet good coke comuined coal charges are prepared
of ocoking coals differing ir their cokability.

If necesnary lacc scarce poorly
to a limited axtent.

An 1ron and stec) worka with

in a rotating drum 76-73%
which lnclude varioua mradan
~coving high-voiatile coals may e usel in the chargs, bvut

an mwmual ontgut of 4 million tona of 1rom and I million tons
of steel annually rejquires 1-1.5 miilion Long o: coking rosl.

To supply the melallurgical works with coking cosl tcr a long period the required Geposits
may be evelusied as S0-80 million tons.

It im neceusary to carry out geologleai praspecting and rilot-scaie testing of coals for
their dressability end cokebility in order to determine the aveilability nf the rescurces of
coking coals and tha auitability of the latter for metallorgy.

To save coking <val woicu 18 often in short Jupply imetellurgistas «11 over the world are
trying to fina ways for partial subatibution of cokw by otheys :ypes of fuel which ars widely
spread anud cheaper.

Injection of natursl g2s into the blast furnace hss gaired the widest sppiicstion. Natu—
rel gas is supplied at a rete of 100 cu a per ton of Lron,but if the blast ims simultanecusly
enriched by oxygen, the rate is increased.

The use of natural ges allowa saving up to 20-25 pot ot coxe and consequently of coXing
coals,

Naturel gee 18 6lso used for technological purposes in the furnaces of other siope (cpen—
hearth, rolling shops etc.) as well as in the power plants surplementing the resources of
coke~ snd blast-iurnace gasee of the works.

The total annual comsumption of natural Zar may reach 300~400 million cu m et the
setallurgical works with an output of 1 millicn toms of steel,

Besides natural ges, injection of fuel il into the blast~furnace has found spplloation
and injection of finely-crushed non-cok ing low-ash coais, of & paste of fuel oil snd cosl aud
of other reagerte is bLeing mastered.

In the countrics posaenning large forest recources it is possible to substitute coke by
char~coal if the volume of iron output is not great.

In gome countries wha:o cuking cusl is unavallable while natursl gae, iiquid tuel or
non-coking coals are avsilable nand where the consumption of smetal is rather small, they have
to give up erecting blasi-furnaves snd to conatruct works for such s technique of metal pro-
duction which elizmiustes the use o caka,

A great nuphet of methods bave Leen suggesied for the cokeless or ac~called direct re-
duction of iram froa ore. However, very tew O0f Lthem have been tested for commerciai P~ oduo-
tion at small and mediur-~sized wetailurgical works,

Most of the well-known proc-sses may ve divided iuto twe principal groups in accordance
with the type of fuel reducer used, viz. natural gas or solid redwsrsa,

The reduction of irom frow orc by gasecua fuel snd the products of its conversion with
oxygen, slesm and carbon dioxide !s uainly carcied out in shaft furnaces and retort furnacee
%0 produce spunge iicn. The latter is in moat cases renslted in electric erc furmaces,
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80lid fucl is chiefly used in rotary furnacea as well 28 in low-sheft fumacea ane elec-
trical furegces. 3ponge iron im aign produced in rotary furnsces after a Ragnetic geparation
of the reduced product .

The conswinsion cf tnitial fuel per top of sponge iron imounts to about 300 cum of
Datural gas in “he ghart furnace wad to aboyr 0.5 ton of Iw~of-mine coal and 100 cu @ of
natural ges Ln the iotary {urnsce,

In scae countrie: wheie nc constdersble Tegsucer of coking coal are available, but which
Posness regources 1 cheap hydroelent ~fe [owar, electrical blant-furnaces ure used at metal~
lurgical wouks ot & relatively pumal! output., Tre cousunption o electrical power per ton or
pig iron 1y high spd1 awounis to GH003=2, 500 kwt /Lo shen smolting an “edinavy ore burden.

Lately greatar attention hea Leen paid Lo tpe development and tuiiding of elostrical
blast-turnaces uBiig sinc-healed and Pre-reduced burden, whi.h allows the specific corsuaption
of Lower 0 b lawsruwd B0 U0G-1,500 kwi/ae, i guth procesmes the consumption of solid fusl
for redwction {. usaaliy anall ans TERF2G from 0.4 to 0,6 top per ton uf pig iron.

Ferrous metallvipy L, g iR conaumer of electrical enecgy., The power conzsuwaption of an
iron and steel WOrka wilth sn outiut (f 4 iliton tung of steal amounhe ta 60- 100 thousané kwi
it there are coke-ovurs ang blast-furmace shops i 17 ejectrie at.esl—neltlng
tric fumaces are Coustructad, the powor “onsumpiion increases accordiugly,

furnaces or elec-

A power plunt ig ususlly simctiel e vArL of Thae metallurgicai works to utilize the bufter
BUrPlus of bLlaat~furnmcs and woue gusen and o huve g stanid-by epource of elsctric supply. The
plant ie designoed to partly maet ('n tequir-ments in power. The ualn pari of power require-
ments is to oe metr by tn: wearest st f ot{ently lacge power nta:ion of genersl jurpomens or by
the districy tiocirical poear neiws k.

The most ismportant, pre-covdition for Lhe development of th. iron aud steel industry ia
also continuous 8UppLly of irovu end stae) works with water of ragul red quali £y in sufficient
quantity as the works CouBuwe A great amount of water,

An iron and stee! works with an cutput of wiliion tons of ste¢l consumes Aabout 100
thousand cubic woters ot \nduatria) water per bour, When a powerful gource of waler iam not
available or ig rather {ar trom the works o closed-circutt aystem of water BUPPly im used.

The same systes ig usea 1o saniLury reasons o avoid poiluliug the source uf water by the
waste waters ot tihe wocks. In 1this cuse to Compzasate for the Jogs or weter in productien angd
re~cycling, tae ~ayuirements of fregy water amount to >% of the totaj “onsumption of water
for production,

As & ruin, tre toca; W8UsT resoursen wf the cowntry are not a limiting #actor, Bome-
times, however, piire are tilficultias in finding a sufiictentiy powerful gource of water
supply with an adequate debit ¢ water Lhroughout the Je81 in the Jistrict gogt favoureble
for the locati - uf 8 me teliurgical WLk, viy, - loge to the sources of rav msfterials snd
fuel, to Lhe centres or uetal corsiaption and .y un, Tuesatore & Recessity often ariges to
regulate the netural fiow o the river and tn Create large -enerveirs to gtore great
volumes of wuier.

4. Fsluqone)

The wost impnrtapt ble-conuition for the developwent of the iron gnd ~teel industry e
recruiting and inatruc ting the workers, t.uchnmlama, engineers ard other pPersonnel and thetr
practical training unde o actual service .onditiong.

The nuaber of beople work ng at Lha plant with an output of 1 miliion tons of stesl
depends on the stiucture of the works, their qualj tication and experience, It ig eatimated

88 7-10 thousend pereons including 700-1,200 engineery aud technicians,
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Part of the totyl labour forcu 1g comprised by specimlistes of metallurgical professiona
swoh as sinterers, dosers, gas watchaun, fumace atteadanta, sonverter opsrators, rolling
®ill oporators nnd othere. Tus resat une the workeva of generri professiona such a8 look-
ekitbe, eolectrici eus, maintsnance wei, ers, Lrene cperators, tiransport workeps and others,

The prepareiion of woikers o zotallurgioa vrofessionn tekes aoze time for instructing
thea at apeciul cournen or acheola and for thel e practical &
works. Therctore 1% in {¢ he arranged beforghend,

I soue dovelonir s ceu. ~leg whore ketallurgics] “nterprises are being built, builders
and fitters enzaged in erecting the ‘rom and gt.a) ¥orks s e se~iratned lnto metallurgists
88 800N as Lhey become free alter counissioglug some ingballation or o shop,

5. awmgﬁsm‘wwumm-
Building a large metnllurgicel entaiprise with an output, fop oxample, of 1 aillion tons

of steel requires n ereat asal of squinont, depending on +pa atructure ryd gpscialisation of
the worka 1t ey smount +9 100-15Q thousand ton..

Tabnliug wt a00. vm fron and steel

It i» DOCH5HRIY Lu perfem bullding works of great volw.e, viz. to assemble 100-120
thousand sons ot steel nt rmctares, to pluce 500-800 thousand auble metres of consrets and
roiitorced concrete, Lo lay - 70 thoranag cd, n of refractorics, to 4o 500-700 thousand
Square matven of «alling and roofing, tou 1ay a great dend ot sur'ace and undarground conduite
and go fortp,

o provide everything netes.ary fo, werk of gueh g volurme i{ 1g RNOCessArY thut the buije
ddng indust.oy of She COLRErY buould ow at g cartain jevel of developaocat, ln the country
there ahould be “nteririses Yo Lroduce ceneitk, materiuls rop walla a4 roors, timber, glags
and n hoet o obpo- btudiding materials, steel siructures, itema of sanitary equipnent and
80 on, Besidos ‘n the country there should 2185 Le bodiss foy general and specisligeq building
end somemblage Lo dan) wilh electrical equipment and neswork, with transport wystems and
80 (n,

The level of th. davelopment o, t,.e sugineering induatry fs naturally of paramount
fmportence,

Special Batallurgtical aquipmant for coking, slitering, iron mnking, steel naking and
rolling sccounts for arproxdmately haif of tha total welght of the required squipment. The
rest is acoounted for by etendard genuryl purpoge équipnent, vip, mschine~toois, pumps, com-
presscrs, cranes, conveysrs €ty Bnd by wagtore techaoicden) rvetal structuras,

Bpecial metai lurgical equipnent {g . ared at larpe epeclslized neavy machinery
works and ias urcally impoited. 2 connide “nt of other nquipaent and technological metal
strustures cay he, howeve -, ranvtfactured ¢ SLgireering enterprisen using national

Tewources thus cuttiog doen the Laporte,

6. Sapivel Igvestments

The above asntioped facte meky 1t clear that the deve) crnent of iron and stes) industry
requires lergs capital {vvestmente.

In building modery iron and mteel works capita’ investments Fer ton of ateel produced
considarably vary depending on the tructure end capecity of the voricm, an the assortment of
the produots, on the quality of vhe raw patorialg used, o local pric.s epd so on,

dcoording to tne dnta svaileble, Lullding of & large tron and eteel worke conte 300-500
U.3, dollars snd e¥eu more uor 4 tcy of steel 1t can nroduce, The coat of samll iron and
8to~l worke calculated per top ¢f itg capucity ia usually higher,

Besides it ig beosasary to make investeenta inte mining and fuel industries, into
buildiag power steilons, stovege lakes, ferro-ailcy, relrectory amd other enterprises, into
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bullding railways and highways and other Resns of cummunication to the site as - ell as into
sonstructing other inginllations ascespary for the opsration of the iron and steel works,
The capital inveataec te irto thene ¢o—-operating enterpriges amount to a considerable par’; of
the cost of the iron nd steel works 1tmei”,

In some cas:s whon Lhe rescurcer ¢t some op ol -~ Cyies of motullurgical raw materials
of Cuel (for exan ie, coriug cosls, coke) are et oaveilacle so the count

vy motel production
18 organired on Lie basis of savccted gat rind

- du thic Conuection one hould uisn pention
the apterprincg sot B Lo provess the 1mpe: b Gavad-Tinasl g slecl vioducts, vie, works for
rolling vilicvg (nte P loufshed sollod productss aorke P aanut e turing wire, wirs raopes,
wire netu, nails from wiie oAy worus Vou freausing tinpiale, galivaniged areet anu sheet with
other types of teaLing from she-t; work y fou BAVing o less or steel pipes and tubes from
round billats or SRELPY eNd 8O o,

The ¢coromid Lol hbar ity of duveloping f.hg meLolt orpical induatry relying on luporteq
materials iy celeraineuy Ly th concrete rondbtiung of

supplyice vheae ndteriais, such as
their quslity, the coualtioue of transporinuion, bk

olr prices, the Countryfs resourceg of
foveign currency, iLha Seasibility ot axchange of rurilus malerialy for those which are
laoking and so 1o th,
1t 15 &algo pecegsuiry to teke Invo 3¢count tae prospecty of Co-cperating Lae resources
ad 2fforts of twe or #e¥er) cowitrieg ip cregting and weveloping wets) durgical production.
Tbus the dcvelcomens the 1ror a0y gyee) Industry r quires

aobilization »1 great auteripl
and finencisl resourcas.

At the game time it Creates thi necessarcy ¢opd: tions fer streugthening really indepun-
dent national eCo. 1y, lov improving ihe haglance of roreign trade, ftor iaving foreigp cur-
rency, for vtlilziug the local raw nuwverlels, forp ndustriclization of the country and for
lncreasing the eAploymcnt of the Pupulation,









