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s 

Metal li the bread of industry,  mere are no branchée of induatry or trans-or*. which 
can exist or develop without metal.  Ferrous metallurgy is one of the most important heavy in- 
dustries influencing,   in many ways,   the development of other fields of national economy,   "he 
industrialization level of a country is determined to a greater extent by the actual metal 
production and consumption. 

Perrou« metallurgy is  the basis for industrialisation,  while development <u' machine-bu- 
ilding  industry,  transport,  and construction  industry provide for the establishing of iron and 
sceel plants. 

The ferrou;   metallurgy beinr, developed brings about the establishment  o:  a complex of 
industries and involves  the construction 01  a   aeri- of enterprises specializing in iron ore 
mining and dressing,   production of refractorier. and non-metallic itine ralo and their products, 
coke-chemical  industry,  hardware manufacturing,   electric power generation,   transport develop- 
ment,   etc. 

The current and perspective  consumption of  iron and  v.lecl   is  the  major   lector  that  sti- 
mulates  the construction of  iron and  ec^el  planea. 

Metal  demand  is  detoruinfd   tor  r.ne  period required Co put a new ¡ lant.   into operation at 
the full  capacity. 

i'cr.al  oe-nand ^H  studied for  the «hole country ana,  separately,   for its various ¡notai 
i:"nsilu^  industries.   Ihc-s..-  aru considered  to  ne  the major metal  consumers:   ma;,iinf-bul Idin* 
ma    ii.ou.L won.ine indurrlo«,,  capital construction,  railways (rails,   rall-.Jcùic bars,   0031e 
vheel-3 end axles,  etc. J, repair and caintenance  services of all sphères of natj.or.ai  economy, 
i'e.l   feod3  for  the  manufacture of rires,   hardware,       tlnplate  etc. 

,h<_n metal aenand ic determined, not only  the domestic consumption is considered but  the 
volume  of export:; se  well. 

Ale tal deniand of various branches of national economy ie determined through both,   the 



currant 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 size 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 production waste. When the domand is small the con- 

struction of an universally ranged plant may prove to be feasible. 

Ferrous metallurgy requires much material for production Prom b to V tonaor raw material s and 

fuel are required to produce one ton of roiled producta. 

Therefore, the availability of the appropriate iron ore deposits and coal fields are of 

the primary importance for the creation of ferrous metallurgy. 

Preliminary geological surveying is required in order to estimate the actual deposits 

of iron ore sufficient for development of ferrous metallurgy. Detailed prospecting of the de- 

posita is usually done for the purpose. 

The field's trend, outlin.'jig, depth of occurence, mining conditions, i.e. the complete 

information required to estimate 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 and mainuetrinental impuri tiea(sulphur»pnosphorue,etc.).#hen 

the iron content is below the required level, the ore is analysed 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 neceeaary raw materials, 

such as limestone, manganese ore, refractory materials (clays, dolomite, 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 broad practice, and this provides for the economy of coke in iron production. 



Hence,  the availability of natural gaa and oil reserves i, .i.0 on. of the »in factor, 
o   ferrous metallurgy developaent.  Metal scrap availability reduce the need for "g ir^for 
steering or remove a it nearly completely whan non-integrated plants ar. eetabllLa    Pre- 
fer ,   the ayailabxlity of metal scrap and its percent sources -ay also suggest the estasi 
ment of small non-integra ted metallurgical plants. eacaoilA- 

The possibility to generate  electricity at a low cost is considered to be an important 
factor in constructing the piente with electric arc-furnaces. 

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

The available arrangements  for training qualified workers,   engineer, and technicians 
are quite significant for che development of metallurgy. 

The construction of ferrous metallurgy plants is conditioned  to the availability of 
technically developed industry,  ouilding materials as well as 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 500 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 Ac- 
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'  ecraí?"11^ °f Ìr°a °re d^oaitB and flu*« °* permanent supplying sources of metal 

*' trilnufacSref C°king °°al fÌClda "* °thor raw »*•**»!• «quired for iron and ste- 

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





 iJ^Ifggyrc o? Hamac usvAumct 

la present «ociety tourna „Ws ^ .,„,        ^ 

: ^ ^: -—- - ¿¿ r —:; - - «*. ¿^ 
-h« level of the ;.miu8(,PUt j.MUon of ,.    p      + 

rj r»"» lad«8^ •• -U a, that or oth£ ÍL1 ^ "tlmÜ*tea  "» «*»•»-«* of 
Ärroua »e,„i3 .ave Ka,ne<l 8Ucn portai, Zl "^^ *" ^^»rt. 

-«*". ««».tructio»,. a,U1M tUc «Wi'-r.« service Uf. of ^„^  • 

BM technical and economic  level of ^    ., 
"«•«««a * «,. conaiifflption of l£££ ^2Veireat °f ^ counfc^ l° *> « «t extent 

.•'action  *" ««"P- «* the „econd XT^uT    ,   ""^ ""^  '* ""' »«•  " ^ 1 
-->  output l„ our C0lmtry ^^f'"  *" ^ "r".  »"i* tue «fty yaar9 „ 3^ 

-..   in the tnc^, an, te  the üra^I. Ln^ I   L      T^ ^«^ «^ m f ^t. 

f.« «Uurgical planta ha8 baen created x» Siberia        T "^ C(~Pin °f coal «i«« and 

Ne* Mtallurgical work. hav. »,-. >«gion8 of the country. 
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thus, for example, » Inrga integrated Iron and steel works equipped with tha up-to-date 
équipaient It) being constructed and 1B already ix operation In Karaganda. 

5*e cms tract ion of ifl*tallur?;ical pituita in the ragiona mentioned made it possible to 
utilise toe locai  resource;., of raw ¡»ateríala and fuel,  to create •» basis for Industrialisation 
and to draw the flK.fr.ti-- mi  mini %orkp;-3 B.na -tngineers i.-.to  production. 

?he experience  Ja  the daveloprtu iti of i>rrou» metallurgy in tlio USSR can be successfully 
uaed for the advanc-Mo!.     f  Terrone >.. .¡WJIIOX.V in tno aevöleplig countries. 

The sost important pre-condition:, for tue p stabil Blauen t nnd development of  the iron and 
atetl  industry a:'»;  the following. 
1)  a sufficiently  high   I*v-:1   or  che  pre beni,  or   "uUve consumption of feirous metals, 
2)  the fw/'iiabjlltj  oi   M-...   ..•oficurrua oi   ¿ron ore ¿.nd ol  otte1.' nr-cesaary raw matei-lals and 

icel, 
3)  th*s po".-ioi'! it;- ol  arovLic  In  'a5,1  -raining ptreofanel  for conofcructing and operating the 

B«taliU.-.g.'<"  lì    <;il',<:i;iCJ H«. 

4} the availab.'itj   -JI   t.in:u..:c., tor capital  inveotaentr» 
5) thf* existence of .x building industry of earn«' kind. 

"'•  Demand for Ki.ri'ous Jteta¿H 
ïhe demand i or aet-ii dorar»! i e a ti... scaie of production, ths nature sad the assortment of 

the products, the .; cc!*i L-ation ol' the m.'oaUurgical enterpriser, and, to a great extent, their 
technological "H rue luce. 

The prJru-Lpal conaunors oi ferrous me vaia are différent branche« of the machinery indus- 
try such Bt  thf automobile  industry,   transport iwchine-building (raiiway cara aad locomotives), 
shipbuilding (river boats and sce-going vnuaeltj,  agi J oui turai mac.»aine-building (tractors, plows, 
harvesters and other implements), building ol heavy equipment (boilers,   t»rbinea, oinlng, metal- 
lurgical, chemtcei equipment,  cranes etc.),  machine-tool building,  building of electrical equip- 
ment,  production of <vtber type» of machinery <ia well aa  the  production of houaehola equipment 
(refri.gire tur«, wnahfng naehinei   and  00 on). 

The machinery industry consumes ditferent tyj,e.j of rolled alesi produite,  viz. hot- and 
coid-rolled etrip and sneets  (especially for car manufacturing),  steel  plate (or.pecially for 
shipbuilding),  structural ntofl  and  others,   as well  at;   .ron  for casting. 

Besides  t.'ie machinery industri another  large consumer of  rolled producta ia industrial 
and civil engineering wai^b mainly conoumos  structural  ohapes (beams and channels,  angles},  roda 
and sires for  reinforced concrete as «rei i  a;» ah< ut  stsfl for  roof lag aaa container«,  steel and 
iron plpeo and  tub«:) for different oo.duitB,  wire ropcii,  oai it» mui  no on. 

Some brcricline consume  large amour ta of special  typ^a oi   atee¡   product);.   For example, 
railway transport u;<ee rails,   .Join tu,   r.;. -per platea, whoela;  liit petroleum and gas industry 
usee case and drill pipen and ciperi«   i'or ga:; und oil pipelir.cn;  the canning and container making 
industry usee tin piati» coated aaii.lj with tin and lately with aluminium,  chromium and plantíos 
as well. 

Takln,- into account the relatively long tine it tax«.:, to construct a metallurgical enter- 
prise especially in the countries which establish metallurgy »mew, nor. only the actual but also 
the futura demand for ferroue r.etala Jr. of  the presten',  intc-r-irii.. 

If long-term plana  for the development oi  the nation.'-.. »• •••uromy of the country are avail- 
able,  the future demand  for metal  can  or» at.se. ucd much  wtactiy.   ir;  thin case  the demand for 
metul can be calculated, directly using the figures oi   the    envisaged production of various 
machines and equipment,  oi the volume of construction,  oil and gas extraction, building rmil- 
waya and pipelines and the quota» of setal con&'imptio'.i for manufacturing a car,  a tractor, 
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»aohlM-tooi,  a baliding «*, RO or,. 
Whon tiie  mitici d-T a et'    i 

transport ar-e not „ñllB^ ^^J^^TT ? ***"" *-**" "   ^^ ,,, 

the futur«. - <-* tro.ds m the develops ^  vcr,!t.. ,t; ,8 „" 

In calfiuJAting the toM«,,,,.^ o;  „ef 

"ti., of prontHbxe en,3rb c! f„„rote ^;;u;;•* "-—-v to t8lU) iatp .,co.mt ULä ? w4bi- 

lf feher« «r* ira, „.t 8t„3  works  ln     (      "   ° 
th-  ""^««^«í »u4 ot«».r e,*»,» P ;,..,. 

•et«l «a oo»pare  the dat* *. Gb  tho CapacUl„"0f'ih " n9UQl tÜ ^*ul«^  «" «T.*IUI  fer 

expansion of tba »i8ting „,,,, dnd fnr ft_t^  ¿^ """" - • *•-•  for ,„„,„., th# 

inasible Bu,Ti,18e,  of auae  t ;m«   1C* "»••• 
of t*. „,p0rJ(    „ metau "«   * P•**t. n.„ tfaelr haa. ^^^ ^ tii# ^ 

«- B^aÎirJ f0r nLlM '^^ "* "» '^— of  ,helr dlff 

In calculât loue «MOrta»nt group«  ,0-  M     » 

•ni3- °«rw,,pon<J   to tu Mlfl   typ,,,  uf  ,„Uui<r 

TJJUB,  for exaapifj,   t/H,  IoUeJ    . 

"*.* „11* on ta. c^tinuouo .trip .m,'"^^. ^J'«* * ^ —* PUW «a, 
—t iron Sl80 I)rote„, by culd rnJ ^ /a >~ •"" i'««— Ü» col, .oUin« tlhap. 
Procès«^ for wIylnR . protecUvi  J^ "° * «""•'  «•!«„ and ..^^ ««HT^* 

Profil«  iron usumiy inciuäfl..  T,,n T* 

wheel n^ope,  He-.leiia tut>eg P    ,ii   f ^" f       *"  rallW"C' *h°'!U "1J^  *» »»»^y- 

«11.«  1».t.   ste.t  i, U,.}J  fl|l (i!] .„„.^.^  ^"'*  a¡   ll'<  Product., ..ap..ci.a, oí   •„,: 
act^« ^^P^ pa..ta ^ w„i(U„; roM    --« «-le in «ne ^«^ 1Mujt ,: jui. sanu_ 

«- Other e,0,alnPra.       •-     — —  - wlw Bû,..,e>   „  foî.  uw  p J -^ • 
*«e st.,-.   of pip„ nnd <ub^ 

«e^*...,.   :,.  üll01í]tl  ,, "       * -.   -  rail.«, oat,;riía8 ^ ^   „ . 

ol  —,,,JÎ(.JïflU0li ;ljjii 3t;i   ;       ,;;
r'      Ml D^  'Jovciopl„e «w.tri.Je hav,  t,st...,.  ..J.    ' ' 

a.« ^ 8.ara ox- „rouu iror;-p-rr;;:;:;l;^
ati-;';u* «•-* »» i-o-t,, ^ ruii^'u-ll^;t. 

w" ^n:cIy í"1^"ío? -1 *"*" w ór*;i;:    ^ p"u]<e ••'*•• '-^^^ «*• rne  tjrpes  of roUi;.a Billj  l.o  Oe  ,,lft,„    <   ,     7 
«nt., «„d tilS d«ncU i„ e<Sl.talli ,„_ ,,:t,in,;a i!j det«•^a in accorde wit,  ,h, „,,at^ 
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Htm the economic point of wie* it Is most profitable to build large spec i «li ¡id works 
equipped with »ills of hi£h productivity fox- the production of sheet and bar aa wel.i   aa high 
capacity attel m«lting equipment and blast inimica«. 

The capacity of moderti rolling aula 1B, nowever, vary great.  For example, for a conti- 
nuous fitrip mill   it  is *: .tníated  to D* >-«• million tena a ye..r and even nor«; for a gro-jp of 
bar «till» supplemer-tiag each other, audi at, a raii-and-Mtructurai atee), mill, a Jobbing mill» 
a  ltgnt-aecti en  aj.ll  aim   <i wire mil,   the  figure  will   b«  approximately the  san«. 

'•".jnutruotiiifi    >1   a>..ot:   jnorku   1..-,  ev¡>edjent and   ;i>ic,U.f iñJ   if  the  futur« met«! ^ofBumptioo  la 
of ti correrponiüiig volum«.   U   t)¡o re<iu.ì romentc er^ not  so grr>f....r   timelier iron tvnd steal works 
are conntructei  equipped with combination,   geml-coutlTiuoua or fitralpht-line mill» for tha 

••reduction of a a>lx-' raxLge proJuet«. 
In »¡my eise» It Is rational to ent„,blish ¡nacnifacturiug of variouu itume fro» tha rollad 

proilur.tn at the   i-on and  »tee!  »orks. 
For example, at the works filers bara nrv rolled rod iron la fflaaufuctureU into thin wire, 

*iia ropes, netsT ne! Is, bpiB arc ¡nanjfactuxed into seanuea'* pities and tub*s aa well as into 

bolts,  nut« etc. 
At the works wneio sheet tq rollad cheat *lth Marloua coatings i,ouch ae tin, zink, plme- 

tico) la produced, r-neof la manufactured Into «fideo pines end tuten with a diameter ranging 
froa several ai I'J taete^a to a ne Lei sud ever; acre,into bent j. rofilag wbpti tuting bar shapes 
find e o on. 

2»  Resource3  of Haw tfaleriala 
Tha principal typo  oí   Irò" and 8sa«l works le an integrated worke with processing iron 

ort anC coke In blast  fj maces, í'hereícr» the availability of Iron ora and other nacaaaary 
raw materiale,  wis,  limestonf,  manganese  ore,  refractory materiale (dolomite, Magnesite, 

clay)    in tue country,!3  thy :.><at important pr*-c audition  for creating and developing ferrovia 
aetallurgy. 

fhe very first  tni.H   .s u   find uni tj thoroughly  study the  resources of iron ore and 
other raw »aturialB.  Necessary geological propec tlnft ia carried uut to find iron ore 
dopoaittj, to dctt-nnlne   the conditions of  their occurrence,   the rei»oursea and the quality 
of tne ore,  ita Mine ral opinai and chemical  composi tj on (the pere on Inge of  iron and otner 

•omponents, in pnrtirulax detrimental Impurities buch aa  sulphur and othera). 
Naturally rich  iron  ar»s wh.lt h can be rUroctiy uaed in blast furnaces luciude magnetite, 

:a«rtite  and nemotite  ^re.v>  containing; not  lee« than 50-f>5 pet    of Fe,  and browr> hematite 
and siderite ore« with  .1   lowt-r '..ontani ot   Ft - 

Poor or«3 ai.- uiitd   in melai 1 uri ,y after their benefication,  cb* initial content  of Pa 
uiiing  'jO pet ana higher.   In sosae mass,  nowi»ver,   t;>« content of Fo may be considerably 
lower« 

It should be  noted   ¡.hit laU-ly oven  relatively  rl'h ore« ar>> sub,i<<cted to benefication, 
especially if   tne ore  In que:.tícn ìE taeily beneficate': magnetite.  ïcia is ¿cae to  improve 
th<; parnmetisra  of the *ork oi  ttm blruit   furnace,   eupuciaily tor lowering t^.e coke consump- 
tion. 

In oome cation  tut   ¡¿.••Jice oi  raw material H m*xy be aepoaita of ¿om^lex ore «bare,  bealdas 
iron,  non-ferroiiíi metala (auch na chromium,  nickel,   txtanium aiii otlíers are found.  Such orea 

uamily rfjuir-s  a ooi.e ',o»p.licatiid préparât!.i.m for proeeneln^.Tnmae coapllnatj.on8 and tha 
Inorease in trie cost of   th<   1; un ;i true ti on of the plant are  aomeiime« compenaated for by tha 
production of valuable non -lei rou? metale as a   by-product or by the production of naturally 

alloyed iron and steel. 
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**• te* »»««llurgteai pota* of -„ . 

It the o»0 contain . M„, -int.rUg „  Itawv„ ^ 
* treats iatQ Et,i<sJ 1Q JC^«^ <* P^o•.. h^^^ 

*     "*-'   f'^'ITlia   urUi    ahn-I.« 
th« Iren «nd »te«! W0Ä(. ,. ...    f   "'"  Sh0lJ'd **•«*«* -a«, the UM1MJtT «.A 

»arrow ^ of .£ ^T^,!1^ *«•—!•« neh or., «^ Sï!.^!— wU »"»«•* o eise  (fro« 6<-10 am to  Vi-««i „.*      - ^^ proauc« aisad ore «rf m. r»i.*4—i 

««ter.  Kluxed p0Ji8tR ,~     ^^^        F°*l,t *••««« with or. flT!T     T **»*,. 
I„M,< P«u.t8 are produced wh«n cru»*.*  i.      . *fl U 0I**r to got fl«*«! 

to portant Kind of raw ^    " 1   , ^ °f ± °-* °* ** °thW 

!«•« for the ^otou. u8ed  ^ 8te<sl ^^g"68 U °0t to «••« 2-3 pet, it 



Tn. «nul consumption of limatón« «ount. to 0.4-O.6 »lUion ton. «t th. «atallureical 

„A, -ith an outtut of 1 million tons of «teil. 
To^amire the supply of auch m mo** it 1. nee.,.ery to prospect ><M0 aillion-tcn 

i-eaervee of 1 Une storie, 
*o enuure tH. re^ir,« content oi  «W*. JLn pi* iron e „all action of  .anlese 

ora to the blast fu»«ea burden  is nee.„017,   ^a ^ of »iaitl°» depcndin8 °K  the ^^ 

nese content  of  the Iron ore «tsel.f. 
Bael-i...   W.r,es,  or, .ith a uiah content  of aaoennese or  the concentrate of beneficia 

poor BOT^e,e or* 1« necear,  for the  production or «or.«.*,.,  ferro-alloy« for steel  .»It a* 

A ««»KteMMe Mount of various  refractoras, powders and .axeee ia necessary for «efcl- 

lurgioal production to  line cok« fornácea,  oiaet  furr.ae.es, steel ««Jclnt, furnacea,  heating fur- 

necee,  ladle», and uo on. 
Th» principal   types of raw »««rials for «jmracturinR refractarias ara dolclte uè«*  for 

min« oxygen  ««awrtar.,  open-Hearth and electric furn-ce-, «^esU-, chroslie,   refraotcry 

clays, quartsite u.d other». v,-.,..     *•*-*,* 
Just as in the c, with  Iron ores,   U is neo.ceary to .établis» tue  ^lability of  the 

reroute» of .angan«.. ore,  lUait«.,  dolomite aim other «Vractor, »ateriala,  to carry out 

their geological prospecting and technical research „..1 the., to  organi*« their mining. 
Besides  integrata Irò«, and steel works producid»? a-tal Tom ore,  «orle« consisting only 

of steel making and rolling ehope are also built. 
The principal raw material for ateel rolling worlce is »tee! scrap. 
The precondition for the erection of euch ea^rpriaes can be the availability of con- 

stantly renewed and unused resource« of scrap.  *he latter can be  forued when processing farro,» 

aet*le at engineering enterprises an« as a result of depreciation oí  Induatrlal .quiptent and 

tpora part*,  machines,   ships,   railway rails,  «.tal ooaw«tlc appllaacer, ato. 
The volume of the am.ua 1  accumulation of «crap dependa on the volume of the output of the 

•aerina* and .ctal-working industries  and on the sis*   of the metal fund already accumulated 
in the country. Part  of the collected scrap is usually  utilized in the charge of steel-caking 
installati on* of fully integrated «orka «here  it is uaed together «1th the senp f ornad at the 
«arks itself en «ell  a« in the focarles •* machine-buildin,; plant». The rest of the scrap is 
re-«v.ited at  steel-rolling enterprise of rather saall capacity.   It ia usually dona in alactric 
furnaces to produce both carbon and bJ«h-grade alloy Steele for dlfierent purposes. 

J,, fuel and Power Resources 
Aa is known, ceke made froa cev.i.if: coal  ia necessary for iron production. 
It i» »ore econoalc to use for coking coals which naturally contain a inali aaount of ash, 

the latter ranging 6-10 pet.   Coal« «ith a utaji percentage of aah are aubjected to benefication 
by veriouo «ethod» which depend 01» the  type and disability of coal. Washing ia the aost cos- 

tear, practice. 
Coala which are hard to  .'rose requirs «ore complicated méthode of benefication,  sometimes 

heavy aedi a methods aro used. 
Ac a result of  coal bcueUcaUicn concentrates md  -m iat s mediate product are  received. 

The former have the  aah content lower  than ¡.hat of the original coal and ara used for ooking. 
The latter bas a higJ» content of ash and Is uae    as a  loa-grad« power fuel and partly goes to 

waat*. 
The sulphur concent of coal must be a« J *w as possible (O.5-1 pctj. Coals with a sulphur 

content up to 2 pet are also uaed,  but it aaXes the salting ->~ pi« iron with the required 

sulphur content sore difficult. 
The cokabillty of coal  ia characterised by the thickness of plastic layar which must aa 
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not lea. than 15 aUllnter.. It correspond, to a oonfcent of volatil«, of «bout ?8-29 pet 
Lwp. of 20-25 m «e ueually uwd for bl.et-funi.ee cok., lump« of .or. than WlB»„ 

u»«d la lug« blA8t-funr.ac88.Cokc «creenings of lea. than 2<«5 m ex* ua*d a. fuel «h«a 
sintering and for other need*. 

to important charaoteriatic of cok* in ita aechante«! bardnaaa» when coke i. intend*! 
.for large blaat-furn«^,  the importane« oí  this ch.raotarl.tlc Increase«. The «echanical tari- 
ma« of coke M«tB  th* r^ulrewnt. if after testing the cok« in a rotatine dru. 74--;ö* 
of frac ti one remain of the  aia« exceeding 40 nia. 

In order to get 6ood co*, combined coal  charg.« are prepared which  Include  vario,« „rad• 
Of   coking  coal9 differing  ir  their cekability. 

If aeeaanary  lace acaree poorly-coVing hlgh-voiatlle coala ma? be u««l In  the char«, but 
to a limited extent. 

an Iron ano «t.,J  works with    an a-umai   output -,f -, lUiim ton* of Iron and 1 million ton» 
of ateel annually  squire9  1-1.5 ni i lion tons or coking coal. 

To «upply the wl.llurgic.1 •*8 «uh . oking coal rcr « long period th« squired f^riU 
n»y be evaluated ao 50-80 million  tons. 

It la nectary to carry out geological  prospecting «nú pilot-scale teatine of roal* for 
th.ir dreaaabllii-y ani cekability i,, order to determine the availability of the reaouroea of 
criking coala and th* «suitability of  the latter tor metallurgy. 

To »ave coking    c,«J  wnicu 18 often in  abort „upply .etaUu.rgi.ts «U over the world are 
trying to fina waye for partial .„b.tltution of coke by othax   type« of fuel which are wid.lv 
apraad and cheaper. 

Injection of natural gaa into the blaat furnace has gained the widaat application. Natu- 
ral gaa 1B supplied at a r»te of 100 eu m per toa of iron, but if the blaat 1« aiaultaneoualy 
enrlchad by oxygen,   the rate 13 increased. 

O» uae of natural gas tUovs saving up to 20-25 pot ot cone and consequently of «kin« 
ooala. 

R*tur«l gaa la alao used for technological  purpoeea in  the fumacea of other e»op. (opon- 
haarth, rolling chops etc.) aa well ae in the power planta «uppleaenting the reaource. of 
o Ok«- «ad blaat-i urnace gaaea of the work«. 

The total annual consumption of natural gap. may reach 30CM.OO million cu •    at the 
«•talluxglcal work» with an output of 1 million tona of steal. 

Beeidea natural gas,   infection o« fu«l  oil into the blaat-furnace has found applioation 
and inaction of finely-crußhed non-coking iow-aah coals, of a paate of fuel oil and eoal and 
Of other reagente  la heia« ««»tared. 

In the countries po«a*A«ing large forest i-eeourcea it la possible  to «ubati tute o oka by 
char-coal if the vol us« ol   iron output 1» not great. 

In soae countrlea «fee-.-«, coking   -.o al  i« unavailable while natural  gaa,  liquid fuel or 
non-coklag coala are available and «nere the consumption of «««al la rather «all, they have 
to give up erecting blast-furnace« sná to construct worka for such s  technique of «otal pro- 
duction which ell.-siat.teG  the  use  o;   coke. 

A great number of méthode have leen suggested for the ookeleaa or «o-oaltea direct re- 
duction of iron fro« ore. However, very t*« of the« have been teeted for comare 1.x poduc- 
tion at «jaall ana medium-alaed metallurgical work». 

Mo«t of the well-known proc- asea may b«  divided luto two principal  groupa  in accordance 
with the  type of fuel reducer used,  vii. natural gaa or solid reducer«. 

**• eduction of iron from oro by gaaeou« fuel and the producta of ita oonveraion with 
oorygen, «tea« and carbon dioxide i a aaialy carried out in abaft furnace« and retort tum ace. 
to produce spjng« U<a. The latter 1« in «oat C«M« remelted In electric arc furoae.a. 
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—iir.tc2rí rar:---,11 - *• •—• «— -— of «M reduced product P"«uced in rotaty furnace, tfttr a «^atic «parati«« 

natural g.a in tb« ¡8tRI, tum«.. '   *" °f IU
»-°'-«±A<> °o<ü  «d ,00 cu .    of 

la eoa« countrL:, where no Kiwaiderable ,*„„,.,„ „<•      k< 

PMM- re.oux.ee of cka<lì) (xvUr0ele,t ,f.      '    ""^ °f :°kin« "^ •" niable,  but wbXeb 

luteal wrtr. or . MlêUnlï „.„„*'";;: •-•""«* "«««««„ ure used at Betal- 

* Po«r to bR  lower,.   tíl   ,,«,,.1. Ji ^ "i        T'   "^ •"""' ^  i5Perifl°  C°• 1^« 
for r.du.uon  U ,9U0U, aBJllJ   ,,   wr..   ^ If prOCe8"';''  tto ^u^tion of «olid tuoi 

iron and 8teel *ürí¡a wJ.Ul ,ri 0:_t;^t (1 .  u1l| 
<?U   e"'SCBJ''  Thfl i:•«' sorption 0f «n 

if there are caà^Wre8  ^ Ma.t-nu•« ùJl0Z ¡T'!,]!?*1^1'* l° ^ '°° ^«^ ** 
trio furn.ee* ,.„ cou.twotc«..   th. f^,.r ,^' "     " ot"1-*lw»« "»•«•. « ,i*c- 

««pi«, of bia*t-fui-«.c«  „u  co... ¿«„U'o   '*'       ' -^"u^caJ   .or*, to «tUi*.   the buff.r 
pUnt la desi^u to parti, wt  ¿,"e^ ..Q ^V^'^ — « -^lo  .^.  Th. 
-te i. ,o oe  fflet b,   tn, u..M.t „ufr.?    ^""» » *"«.  ** —n p.xt of power ,equl^„ 

the district .I.cric.1  pò.., a.^,k. 
U'    iaCge POWCi' Mft'ion " e—i purpo.M or by 

ÏH* «oBt  iaportaut  prc-c<u>dltioH far   Lh<    JBv-i 
i« .«ti.««. tluPP^ of ifwi Bad .t.ir.^:h T or tu'-ipw tod •*-* i-««^ x. 

Ac iron and ate«>   work« wiHi äII  n  t 

««Uabl. or i« „th.r i., trom thc work8 r ,!a I' * PÜWerf,U £,0UfC9 of «*«r i- «ot 

for production. M mU  t0 ^^ ot taa total -.onauaptiao of -eter 

As • ru:-;,   te« tota;  ««fr  ,,..„„.,„-   . ,.  K 

t*e8,  however.   til,,.e .,«  ,irfii.uU, „/.     J'   ^ Cû"nt^ «- »ot a iuu^ r«ctor.  Bor*- 

^ the  locau   ,   ,f . »...Hu,.«!,.! . J^T^ r^1"  "*  dlatrtet ^^ '""««*• 
fuel,  to the c«tr.. en uet.a ,w,api,„s'M"     lOBV° 8°Urr'efl °f raw «t«*l*l. and 
««ulata  the Iietural   t,„)W 0J   ti„   , .^        ^ - -  W-ror. a n,ce88itjr ofttn ^^ ^ 

voluaes oí «e,or. 
cr"af«  '"•««  »oerroira to atore great 

4>   fa-rttgnn»^ 

In« »oet  laportMt   in^-rouaition  lor  th. A       , 

-natia« „d   .».tructine the .art,,.,  vetax^^í  ^ ^  ^ "* 3t-1 1»ta«** i- 
Pitica! tracing uud, P »^  Mrvlc¡ ,:^ î^^8' en«1"«" — <>*»<- P»i»l «d th.ir 

%• ouaber oí peopl». WOrk:níí at th, plant mi,I 

d.P«da o* the .tature of the ,0*.,  the" ua,  uratit^;1  ' "^ ^ °f '^ 
« 7-10 thou^d parson, u^udia« ^ 200 B    / ""' **»**«"*•  " ^ ««~t«4 

wung AXJ-1,200 engiüeero aud technician.. 
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*»rt of the tot.0. labour tosc    .    eo___.    . . 
«* « **«.», do..*., fi.e watch**, 1^£ *££"•*• " «^ur^eal »-^ 
•111 operator, „j other*. ** VMt   „¡ t^oLLT"     ' «•*«•« operator., „lllng 

atltb., entrici auc, Mfat««cP „,.„„        " ' 50n<,rpi P«*«wi«* auch «. look- 
tU prapa^lon of „^ cf : I J;^ °fo\"*».   *^« «*.» «i »**.» 

«V« at apeeiol oou„.„  or Jnh00l, ^ for *2 ; „I ;'S1r: ?"3  ^ tUe '" -tructi^ 
work..  Tharclor» it is to b6 ,Prlm€0i1 brfowbail<1 

f racl-al  *r«l,i,iS „t ,«,,. ra Iron and at.el 

Zn- o«»« dovelo,;,, CCu-...n« ,h,u, i-.t*llur¿c.J  -, .•        < 
and fitters «wa4 ln er<^tlna tba iroB ^ ^.^^'•'P'1— •« ^ built, bullir. 

c""-i*-RClon or a dhop, 

BulKUa« a lang. Mt.iJur»^^ „^rir, wlth 

of .W Mqmr„ n gre8t a^  f., »      j^.^ °Utr,it'  f°r a3f^1«.  of 1 -Uli« to«. 

rol.fox.od ,*„».,  to ^ .0-70 t.o,;„d cu^r   T^f aBbAc """ « •«*••. •* 
•qua» Mtto« cf .all^s „* roo£1        tu "   ^ '«istori«,   to 4o 500-700 thouaand 
«^ " *«**• V a Sr<at deal or ^— «- underground conduit. 

to píxide everything ne-i.»;arv f0l  »crk rf 

"»* i»*»t.7 u-  *b. „^ ..oaid"^ .t  a ,,r^ ' ^ il   lo »'—««7 that  tll, buiJ. 
t*.r« abould b« .«wrvr:,». to uro*,«. ,eJ,lt   ,"    ?l rf *•"*<*««*.  U, ti» country 

•o on. Bordos .* fcÄ<s oniÄtl7 tte  ^^^«*«««.  ^-«. «f ^itar, ^p^ „^ 

«4 «Mbl^ to dora „it* altctricel^lÜl?   Ï       ' "" ^^ Md ^^«d tmlUta. 

Spoclal wttìlurKtcal agulpmnt  ¡or rojtlnií   «*   • 
*>Um« account, for appro^ately tuat of the ioL, ir°" fflriklug' öUel M<ütln« «* 
r..t 1. .cooked ,„ by Ptftnd&M ^n,r,rPulo     «'J   ^ * tht r^Uwd "^^«^ «• 

»ork. .nd I. usually ported.  A con ,ide ! Ke rpwl,al114 n«^ «chinar, 
.tructuroe cra be,  h^?Ver> BTOufRCttu.ed 

M<nt
(
0i °;hi'r "a^P^nt Md t.chnoiogicel «.t«l 

roaoupco. thu. ,uttiüg dc^ the Uportfl< • «*^*-rXn« or.f:.^r1Wo »«ing Mtlon*l 

ó. Cwtttl ÌB'tf.ÌE^tn 
tte abov« muntlûned f^t9 ^k<3  U rk.r «-w- .w    , 

«Kï«lr.. Ui». capital lnT..t«Bt.. ^.Joroant of lp0a ^ 8t##1 ladustiy 

la btUldiiifc «ödem iron and steal •<«*. «» ,*  -   , 
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». ««pi** i«..*«*. irto i0r nz> iL /pe   of the iron -* at*8i —. 
th. cost oc ti». i• .u* 8t6er:l^táeT •Bt^'i— ~»** *<> * oon.ideraMo par, o, 

tu soné  caSil wh,-n the re«.-.uree- ci   -oae   ir.    i 
of fue,  (for „„.,.,.,   C!,,ll,ti coala) - ;     "^;   •'« T «Wluxsic^ re. Ariele 

la organi^  on  uhe bûais) o!   , ,„-o,t,,< «,,,,. ,oi       ,, '., the  countiv. »tnl  production 

m •t.tpn,.. M, u, t„ ;,^,;; ,,„ l-POi,;.il :^;j:";:,.;re!u;'B 0,ie fhould ajro -"« 
rolling uu.,:t,3  „.to iU9W  .-,IJ,J DrtL-».'     'i Cl -'i;>du^ vie.   work« tor —-t. ,,iJ8 fM ^ ,,,di ^/ ; ;rrcLrtM-suirw^ ^ «~- 
«th« type, of ,o,,i,.8  rr«. e„^t8 „ork , f0, a ,, r°       ' ' eaAVIW1»«d  afc*«* «««   eheH  ,ith 

th.ir quality,   the co««itiou6   ,f tr^poH-^-ó«   H   "  -J"Pl,1C£ Vh«** "'^•,  ««* « 
ÍOMign currency,  -.h« ..os.lfcjlttv ..  «xc h^I * ' ¡ü'r ;''J0M' *ft«  country..  r«80urce3 of 
lwking and ao f,,tfa.                      "                    * "1!lUK «^n*3-» for tho.e which    are 

it  la aloo ceceeaaiy to tpx*  imo   .,- ~„    t . 
aid ,rrortfi o,  two or „•ri,  £1•".  ¿ o T ^'^ °f — <»—« the  re.ources 

*bUB *. d^lo«»; ,,;   ,C   .".  . ""* 3M ae*eIopi^ -^a^uxgioal paction. 
«« ii«»oial  resource. "^ r"'<luirf's »»«»iUMtion «r great »aterial 

at the »«une  t<ae   it crfnt-m t>.      

r.ncy,  ,w utuil* «b. locai ra. »averla   il        ^^ *í-**   f°r mVl*« *«•*» «*. 
l»«ftaC the «wloycat «f tta. population!" ""^"^"«tloB of tne country «* far 
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