
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


mmmmm-mmm mmm 

if; 
ï„'j3Si« 

"-:" ;y'í??- 5íPIí 

:??:ii??*§WA?i;ii^ >ÍÍ'?i? SÍ7?'Í; Ai'ii^í-Ji?'". 

..r:"iii";:i" iiirr"ioö^ 
•-/?'&?- ••*.?•'' :i    '-ív^;s>¡sau;4vsuA.-^,i-'.i ?:-:i5.-?"?;iis*,í'=^4ií:?Ji!i.?;??-. ;;.-ff«: .-.       -;   ..;,--??;.,:- ? .,-..-•?'  .,   :,^t<^ •:..•••<--; \:V:i\t:x^i.... 
"V'íí1.-.. A?s:   "•".    *'"•••-  •••ïy^i-^f«""'': " •.1-"\':?i-''.'>;..'r«ê^.%"v.".-'".:'-'-*;-v ••.v-ä-Vi---^-.^-""-'-- '".-:•••••'-:•;-   .;    .'••;.-• /"i •..••/• --1 •-     •':V-:-'/í:?--"'v •,-v   '*•«*-">—:•:;?•. '1;•ï< :'«S»*3fB 

-
::
í^\íA\^

:
í^ 

-'-- "    •"rîm;:;W:;MK^ 
v •«: :._Ki?5#tïs4aw .M??!•';;   ?•-?«•*-.   ?   -.*•-.•'. .•?: :  /   •.,--•'  -•• .,-•; /^:yy.,::n.y.i.7yyyyyy : ffl^:^;^î;«iSï«S»w:a.g3Í«-íS«:1 fe-Vi^-Î^T^^iVr 

..w>.-^Sii,?ÏS^4^Sï5îS'v:,<S« •:--,•• V ' '•-•",•.-:-" •&  ",• ' • ?V/.?;-Í;;
;
,;;.^}¿A;;5A5í„  .:;i;:;¡£ffiíiS:al;iíAi . •?:~»:'3.,?:: v ;;?:/•• 

  V--:^rt;.*i?í^^^ífA»í»^v-.í--¡K- •:-'••":•/:   A^.y";:'---V-UA:?^H?rt^?W?^^ 

.- **iv"'f  ^-^r   * -?" ""'•^ --;;.  'i- :?:7^ i~V'!ri'"     7V-  y.:^y 
:,-H-;-ii:.{^^:''ip i.trr.,:m;-^i^^^':- ^-•••,^K;: ,   -    .  ,  

MiSi?' 

ÎwïBa%::A:??W? •';•>?•-.. .--".:'- ••A;v¿:y1i/;£:A¿K~?-t^ 
î&?«*Wî"*ï

J
:?-I :.-i-?» .r ?.. w?/ »v:"A??./Ai^?ie??»-v-»:?s-%~-;îv«it?^ 

LA'-..-.-    :•'..-:»,•.   "--.-:ï    ..-•-.-.:.S'î:---Í-.; - -.. • .-:•...   -..---•-'      .      .-.-;-    -1-V- î--:  •'.-    ------   -_-. .  ~ ;.v.-?^ •'> ; A.^i. i..- :"^ì.       Ii-"-'!,.::  >.--•--v'-H-rrA--Y=~ "-    ~^y« ='.'J-i-A-l-ji-. "-J: :.'-'—.. A-.ir-'V "-.-.Jafcï-: =" — iîVii-T -, --. 

:>TîS5:::?V';î;,??-ï,SìA; -'yyyyyy^yyyy "Ài»*«.í;iii*¥sW;- ;.•??'*? i:;'^^S?W"?AS^i3S^l?ii!ïSK?iK''1 

K^???^^-.^?^ i^  ^4?:ii:--7?  ï:v\i ':?^^?^?-'.:y- ^^:?í??^:^>??^?^í:^?.-   >.^?^i^^;^^^V:^?^^i5p7?v^^ 

;Ä:•;;W#i'-i.ii;i 

ài-..- --i, ««v.::;;;---,;.*- v 
???- ••-.-,,-•-..?#<•. 

:*fe 
'í"i-"-i "i 

>:S:¿A-:-??íi'„Jí5í4-v-Ai 
....-:. Äi: ^í;;?S|4:v?vg ..yS:   .. 

TiMfc; JSW 

.:„ -S-- 

í1S::-;:V.::í
:
Sí

;
:í:í ^yyyy^yyyy  : 

'" i'í "? fi? A,/- ;????'•-; -,.;J=;.i,íf¿-.;S, , 

-=v-^^íKl¿kl¿ii-*ip,A 

^í'V?F^í>4--   .  i-? 
5i

:*:. iAi;^'-'*;f ^Ä||m^ 

:E:-Ä?; 
;«fîii:;;rs: 

:
SR:íí 

?;fW 
7/ií;rÍl 

rilS;. 

••?"•- :r¿?~-: :/:\r::-"'•'-- 

iífe-i?'?i;,i ';;':? 
.tFff;:C?A;;:??i, 

•.¡vt-----¡¿.--:-ii-.'«:-"'- 

:W"i5i 

r:-»-iAM-i 

.' ?' . y. •y;ryr3wyyy:-íi',yy,:r;y •.:y:ty::yy-iyyy ..::-.,;•.-? 

:•« r.::: —-- - 
?^i.:??.a;fe?ï;ivii*^ 
,.    ,..yv-; •-.;•• 

•-•\--í.  
 -;::••? -T--      .f'«l 
?tt? \A*M» : ?*v       . 

.^S??/:l 
--ÄllifciÄ 

^íirS-ii 
:?-A:í¡'??-:?    JÍ:fei:=--'Í-#i§?SyAS*?.4 í¿Vk?j 

1! 
Äi*%ji*"Siii;:"'::?/i-- 

:?;:w??i; J:? 

•*jí "i ??*:>> 



UMTOB NATIONS 

wnw*0K>NAL vtmmmm m 
Hü A*UCATK>N 0* MOOtAN TlOMNIC AL 
WiCHCTl IM TMf mm AHO tTML 
mÊÈtÊmt m mmvmm wmmm 

STÏÏEL  SYU».l%V 
oftnicvl   îV er/,.. I'. 

17 r>«tober 1963 

Ori.inai:    ¿NGLISH 

o$*w 
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3M  ETOLi'S 3CCN0kIC DEVi&OPipFf 

B.a, NIJHkWAìi, Director 
National ¡«etallur ical laboratory 

Council of Scientific and Industrial  leseare« 
Janshedpur,   India 

The current annual product ion of finished steel is just over 4 mi* ion 

tt>a»   ia India«    The growth pattern of Indian iron and »teel industry fro» 

current production figures to a production capacity of over 20 roil lion  ' ^ a 

©f crude steel at the end of the Fourth Five Year Flan, has been outlined 

»tag« by stags and rationally analysed.    îhe individual expansion pattern of 

different ffsel Plants currently operating in India has also been outlined in 

relation to est ina ted requirements of finished steel by 1970 71, 

Likewise, th© growth pattern of foundry pig iron from the current 

production of just over a million    tv.»a * a year to over 4 million *  ns 

annual capacity to be established by the end of the Fourth i*ive Year Plan« ha« 

been outlined whilst hi, hlightina current shortfalls of foundry pi¿? iron in tha 

oountry. 

The establishosut and projected ¿rowth of alloy, tool, special and stainless 

steels industry in India i*K@ likewise been analysed in relation to it« growth 

pattern to be followed till the end of tue fourth Five Tear Plan.    The estimated 

short ter» and lon^ range requirements of the diverse ranges of ferro alloys lo 

eater to the needs of the alloy, tool,  special and stainless steel  industry 

have been outlined in relation to ihird and fourth vive Year Flans  including 

the    financial implications cf the ferro alloys'   requirements. 

GE. 63 1*961 
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The roi« uf  Indian  raw-materials such as  iron ore and flux, their 

inherent short comings and optimum remedial, benef iciation treatment« required 

tove been discussed in relation to their indiapensability tft satisfying the 

,/rowth pattern uf  Indian  Iron and Steel  Industry.     The  role of »mall foundry 

iron production plants has been specifically highlighted in relation to 

tatefrratud iron und steel complexes in the background of Indian conditions and 

projected developments» 

It has beun shewn tba-t  «von laouf/h the iron and steel industry is highly 

capital intensivo,  it cannot bo left to the va*,arie« of international trade 

both in tin** uf peace an-'  that of war to satisfy the almost unlimited 

applications of iron and steel product mix in light, medium and heavy 

engineering and consumer industries.     The paper outlines the current planning 

of Indian iron and  »teel  industry and its steady rrrowth during the successive 

Five Year Plans to assist th» country to attain the economic "take off"  sta^e« 

Of necessity,  such an upward rrrowth of the basic heavy steel industry entails 

its inevitable toil  and  sw«>at,  success and pitfalls and yet the ultimate 

objectives of attaining  Indian    s«-lf F.-tfl'iciency in iron and steol industry is 

undisputed, provided however, metallurcieal problems of the  raw materials, 

installation and maintenance of iron and steel plants at  their peak operational 

efficiency arc squarely faced and effectively overeóme and not lost sight of 

in the aase of endless discussions and explanations» 

A 
""% 
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1.       »e Hard core of lona-tom planning in fadin e,, ornbodied  in uur 
lessive Five Tear Plnn. has  beea the ^ahlishmn% u£  „htJavyf,  lnluät^  iri 

lt. diverse phase, includi^ the Rruwth of luttìgrate(]  ^ ^ -w ^ 

«i »*t work of „«all „mat. based on resources of ^ ^ ^^ vmen 

Vigano«.,    Whilst ih, capital    outlay for the „tabi!*.•* of pillar» of 
be«*y i*d«,try Md tandem fírowth üf ^^ ^ ^ ^^^ ^ ^^ 

e*rt<ito characteristic patterns influenced by constraints imposed by our 

bal««, of payant« and thereby b,sc,l on frienily aid wherever possible,  the 

reliance ott capital fundamentally indigeno«« has been basic. 

a.      Mi* min objective, of economic planning in India are to raise the 

•taadard. of living of India's atìUtude, pwUioa of adorate opportunities 

for the development of indignons talent and economic industrial growth In 

the ultimate analyst, o» "ones own legs«.    Th.se short term and lon;> range 

pipeful,  sustained and tannic economic planning and «roth have not be.« 

without tbo inevitable toil and sweat and problems arising in the mn of 

rapidly expanding horizons of research «a fu»,!.,,,, of technical education 

«ad mas« literacy and deepening cháleles 0f war affinst foverty withi« 

mA a foe neyond.    Such then is t,« Koad-based spectrum of the ancient and 

«od*• India,    the ancient still standi«, true and majestic and the modern 
shiimaerinn into industrial nationhood. 

Ürtf» teetatclo^y ina steel Productioni 

h      the Impact of modem technological developments in the metallur^r of 

imm má .teel production,  has  been square and ever-lasting on  tedian iron aBd 

«teel lad».try.    'ft»e metallurgy of iron and steel is based on processes that 

huiré e..eotiaiiy remained unaltered in essence over the past  century but have 

Undergone spectacular chance,  in the scale of operations and efficient 

processing of raw materials and  »refining techniques based essentially on 

contemporary developments in engineering technology.    It is „ow well established 

that  iron and steel are basic to heavy Industrialisation in any country. 

The problem, that  confront  India are  complex relating chiefly to difficulties 

of foreign exchange,  raining of productivity potential,  shortage of technical 

trained personnel and insular shortages of indigenous capital goods and 

maintenance spares.     In spite of vast flood «rod.  iron ore proved reserves of 
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over 20,000 millien     ton« ,  the heavy expansion « f steel industry has revealed 

»ame basic deficiencies  in the raw materials;    high a lumina contents and 

unfavourable A1203/SÌO2 ratio of  Indian  iron ores particularly 1» the or« fine» 

agRrarailn/i by heavy monsoon rains, hi h ash contents of Indirai metallurgical 

coals,   shorta^o of steel    maki% quality limeston* flttx etc« are characteristic 

of the situation.    The reserves of metallurgical coal are aot only limited but 

also concentrated in eastern Ìndia end reneraHy have high ash contents teat 

«ake their expensive washing "a must".    ïh# basic steel making tlwt i.e. 

Indian limestones arc exceedingly high in "insolubles" tending t* chan,;e the 

"steel tnakinj?w into nalag- makiafi" from a metallur'ieal ,,ra»taphorM to an 

undesirable reality.    The conjoint  ill-effects of such    problems are obvious 

considered in the context that  India's annual  infot steel production capasity 

which is nuw bein,, expanded from 6 Billion to about 9-10 million   l«ns   it tin* 

end of the Third Pive Year Han (1965 66),  io further projected to yield at the 

end of the Fourth    ivo Year Finn  (1970 71) an annual production of W million 

tons      jf  in^ot steel necessitating the establishment of a steel making 

capacity of 20 21 million    t ns    a year,  thereby yielding 13.6 - U million 

tuns      of finished and  rolled stool products.     ïheae developments have 

been plannrd  on the  basis that rt no time  during tho Third and Fourth Pi?» 

Year Plöns  is there  any   lossibility of supplies exceedinf   demands,  despita the 

current emphasis en exports.    ,> demand of 6.9      7 million    t-ns    per year of 

rolled and finished stoel  products at the end of Third l'i ve Year Pian (1965-66) 

has been established correspond in,' tr.    vor 9 million    tens    yf annual ingot 

steel production to bo  achieved ou the  basis of the folluwinf, break-apt 

Existing Steel Plants Million    tons    pet 
 . _       .                          y#ftr (iaaot at—lì 

Tata Iran and Steel Works 

Indian  Iron and stetti   /orks 

Bhilai   (Hindustan oteul Ltd.) 
(after current  expansion in hand) 

¡ìourlwla   (Hindustan Steel Ltd.) 
(afier current expansion in hand) 

fhir »apur  (Hindustan Steel  Ltd.) 
(after current  expansion in hand) 

»tisctllancius  stnall units 
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pi   t    i 

pluM tmd#r u*«cuti„n muy yiuiu 6.Ö6       6.9 Pilli  „ 
.     . .     , 4   u'" -•*     .-rv. .,,•     i'   Jini:*!:.-.! 

«#• »i.V.*  inr- , ^- '    '   'i"u'"'.'.'   ""   ••*-*•; imivnt 
of^lOU*i^til,ncM1wfai<c,(fc,i;-,   i,    ..,,.!,..u,   ..cU. „.,,     ,     ,, 
•** of the ihird WVB YffaT Pl«n,  wMch h(,W(n. .  .u  ifvia.   ; M(tir    ti uj f   •    - 

probWie,l.     in tll,SlJ geh,rjclg    , iilu.  ;     t  M-    ^     ^}    ^ $[ ^    ^     t 

«*F* f«m the „r«jectMa Boàar, :,t,,l flaii; nt  Ui, ,.||(i ui   ,,",   . . .^ ¿^ ^ 

»r* W t, be  *xeluded,     %tm mra piaii  ?iLj  iri/lii; n,    Uri    ¡ii|BM   (     vit i7;^ 

«**>«**. tu M« ^ pVoâmtiuil liìhì inHtniUíá e!iicity fuii> K ^ 

«**.r.    »... WoM w now ^ supi)ltfInouiod l)y (a(Uitiofttti tr^ñ oí ^ 

!^Ti *rof rolled wtd finishea nt,iii **•- •<>'- - u, «*, 
of the Iteurth rt« W Pi« (XtTO 71) eorr.,^,, 1f, 8.« „„„,,  t|.n, 

**m*Uy of !».,,„* rt«..l and adciln,  uP to  , t„tal ,i u^,t   IR ,,i H i „     •   „„    . f 

4-fot .wi pör y#arf or abüut 13t6      lt iidlH(tt    t  nM     ^^ ^ ^ ^ 

**y *e«i.  The.e plftng, íomiáiíblt: ^ ludl.in eoB-itioi|(i • f ^ ^ ;^ 
good., trained «**, a„d «urial., yet dynuRlic jufl,w by ^ yflr,,1lofc|  hw,  „, 

h. fulfilled through Wpaûsion % tho tinil oJ. t¡w p(tirth Hvi K  r ^  ^ 

of iwodiMrtion eapacitie. on tí» following baslst 

Steel Plant 11 •    aim Million     »...il41   /ytr.r 
—-• ilM'iii Kteml         

¿hilai (Hindustan ïU>vl uU\.) , .... 

ûttrSap«r (Hindustan Steel Ud, ) ^ 0 

KourkolQ (Hind««tr.n Steel Ltd, ) 

tata Iron and Steel   .rcrk» 
i.O 

Indian Iron end fitful  íí.rkn , rt 
JfaL 
li.75 ni      i   na 

ns]í.ioity of   iii«ot  HU-OI 

àetwl inEct **ort  ?»o*»tio» to  bo  phy.iclly obtali,«-.  ir„r..  tlu,  ,.. 

M««t. d«in, 1970.71 my ho»»w be   .o-wLat lcSfJ  th,..   1 ».75  miUion 

to «te ita« total, «y be tó^i 3 million     t..„.   u v,,ir ,.f  ln,ut ,ttt<ll 

prod^tion fro* th. pruáect,d Hokûro ,<itWHl Plant doeid(f(Uy tf< ^ pstaba-hi|!l 

« the W that an annual cecity of . to ..5 BiJUi.n t.»n.. ,f ^-t  ,i„. 

pr^uotion for Dokaro 8t..l Plaat would possibly tov« i„,on elated by  1970 7» 

MditionaUy th« South Wi» IPon an<1 ste#l PJnat ^^ on t^  ^ f#f ^^   * 
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®;\ -attit«-  «nù   .lyv« li   lí<;iüi<' muy  be  ux;>ected TO yield ü.'i million    tun«     i,í 

i«¡;«,t  steel numially durin    the Fuurth i-'ive Year Han.    ¿ven apart frota the 

buuih Indian Stocl  Munt,  an manual  ini: -t  ateel pruduetiun of 16,75 ta,    t^ns 

he.» thus  úeen  planned,     ï" •  t!w:.-i   IK «ever,   the   projected f inure   jf  18 million tuts 

ay» ;;• i,|'   in  it   sied   product i  n     :>y   1970-71.   i'ldiitnul  steel  capacity would 

ue.-.l t*   !..    »<-i   u.,   a «-ci fir ¡Uy i.   re   f». ,   sine«- 1,   ;Uysically  attain 18 lUllien 

tua»        i   in • i.t   fiti;il   juiu. I  _.r«< taction,  r. ,>r< uucti.ni edacity fairly  in excess 

thereof w.ul '   be  ..ecaaury  m  .he  , retiae th.t  actual steel  ¿ir«., duc ti.m and the 

rated capacity  will  n- i  •-.lv.-.v» an.'  .it   Ita»!   durin/    the  initial  "teni-hin;11 period.- 

fully »vitrh e-.ch     Ui.-r,     1", hte.it  th»-»e  requirement«,  two additional  Steel ?lmits 

ut lì'*  l Piti i».UM  currently under study wcul '  be established,   each witì« ftn unnual 

ln¡ it «toel cann-eity    i  1.', milli-.n toni.       this w« uld    iv«  an annual total of 

19.7 i    r H "y   tÎKUt  2t aUii>.     i<;..-    rf enT.e  steel ;,rudueti«n capacity 

'>wjjeel.     i.y   lÉ)70 71.     In this connection,  flu- Hindustan dteel have  started 

survey .1   ih.     v.iladiUo   C.iid!\ya irade.sh)  Vishakapatuai; beli  whilst Government 

.i'  ludi, 's nuli-'   -»teel Con.suli vtits,   „<-ssri,   ;>astur and Company ¡-r«  likewise 

active ty   aurvoyin,    Id-e   Heltari   ( .:i>.   ÏVideah)       hW^.et   (i.yac re)   iielt  und <i«.a 

«.;, astai   U*ì;  fi-   futur*-  ; ¡eel  i'Uat«  t.    bo  »ot   u/ durin    the  fr.urth tfive ïenr 

ri-m.     ïhese   -te; 1   »Urals   Ci.-u-h   ie*i¡ ne !  f:>r an  in it ici    uuiunl   pi\;<tuct ion 

f 1, i million      i'V.n   « f  in, « t  »t« cl  ïiy the end ;,f the *. urth  .'iv«.  U-ar Plan, 

Would.   íil«tt     hi    C:;,."bh    of   .'X->:W,-*ii U   t<   ill»    .MUtUaL   CiMieHy   ill   each   CaSe   uf    î t 

»illion     *  n»     .f  crude steel,    ïhe est.-.bliiihinoiit ani'  ' rowth of Ov.ualai Planta 

such n« :\i  C..:.   r ,• ¿   -.1»^ f.'ivour-'d.*iy  own«i.U t-  thu  iia;>i.rt uf ni, .a , nid«: 

mi'tullur .i**--'   e.itin.   e,:il »r coH»   t.   !*«,•  ùairaicwJ ¡.,..intt the  ex;>crt cf iron ore 

u ll.t* livi.ir  -«ut   .jf  ins», l'icirted  ir« n «..re fine« fivm fi»*:   minea at a   .rie« of 

;d>uut   12 diilnrs  .•!   t; u. It  i« •% «reldeCMî í»;:«ure of current   InJir.u ¡ilrvnftin¡; 

that the eatabliaiumnt of m-» sttei i'lünts i»   'Utinct'y im re  "raw nr.terlala- 

ri*<ntt M1
'

1
   riticr   t li -ii  s.'lelv   Vqui.injent   . rieutt '".   . JJK n    the   itet.is  it    be 

, r. due. •'  in   Slits«'    >1«oJ  i'l^nt«,   the   ilit    .r«j'.uotg w. ui.J ¡»re.'ior.iia.'.te  »ino«' tin 

líiíleií   is   ¡>- ri ice!•• t-1 y   m-1 lce;iMe   in    'ivi-r»«    i'lut  ;ir.)-ÏUcts.      »he   I.HV niiudo   «f 

«1 '.nniìi     -li    Np.'b   ..,' o, er-it iom,   it   w^ul.'   .»e u.«-r» ciut» d,   ..re   . ruly tit'vnio 

m« n-  *<> wh«'!t th.-   ,.r-Hl«etieti tm* tu  be  ayoteucitieally »vitiunaüaHíd muí. oriuntaü 

t«-  >»ptlimit.- end- pi*.-*uct ïaix baaed on adranoe y«1   «uBj.rvlien»irm wvrktít aurveya . 

I'vu t\ ni  thlnHin    aim.  ffivon**» the  btiitdin    u,   if atecka of s:iy  I       1.5 million 

t   -.i*      ,-f  Kf.t-.]   '..y  197«>-71 t.   withstand the  »trnitu, ul* w..r and  atreases ef peact 
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•uoh planum, i8 ln 0unfümity lrlth ^ rntl nile   f UM^ mtUnui 

steel devolopment .»loim so thi>t  ït**ii* *„,  „4       ,     , 
4K    „,., _   fc 

IndAn ean nut on^ h°i'« eventually to beco«* 
the Workshop of the East«  llnkiii ' her exntrt„ f#- «„t*^  ., *"    uer t*I«'rt» of multitude ond products 
with 0..al..B phj-.i«,!  ,u;,,Uc, _ „^.^ <tutl  liut wuuii rtin ^^ 

to „„ata the .o.ition .,„  „. llo4 M th„ „„.„.,.,, ,teel ucw        t 

world. 

AmMtium «annlni' an.' tho Pri.l.l«».. 

•..      W-r. h„».„r,  ih... pi,«,. 0M ¡1¡ly.loaUy .,„„,  COB1)Uc„tort „,,, 
am«at ^u»«. wlll w t0 bB t;lokU(l) >ne!i ^ ^^ ^ ^^ ^ 

• »«-..tebu^a eriteriim ttot thü rn„ mUtialt wlu ^ oi)tlmu> iviCtM|n> 

«ri .i.in« »! pos.ibly additional  oc•,„,ie bon.ficiation troaW.    TU«       ' 
puy.ioal tran.port „f re. „nfrini. by rail ,, on(i üf th„ „^ tiiai<tabU 

probl.M which can «urioiuly •tane! in the wav , f „„. „    j      >      , 
i* attaint.   <    , , ««"«••i« plMBinc partioMXariy ü. attain, „t„ul ,)ruductltin t;lr,,üt8>    Ihe ^^ ^ ^ ^^ 

T''  •k111"4 artí"U"' """ eümi",t0nt «**«*««* —««Hal ^„„nn.! ço^ie,  . the llloturei   Iinrticlllarly ,lM lt u rMiiicd ttat the 

»of»! technics traini^ 0„„ ,nly be 3l)rld,,8d ^^ ^^ 

pör«icaX difficulties ani chronie «h, »*n,„.      kJ  .   . curonic shortages, which however uncunaountable at 
«*.t .»aht, would ayod to be and are beiag effeetiVely Mt ^ ^^ „ 

^11^8.. to Indian ingenuity and akiU.    Thfe serlou«  ^.^.^ rf ^ ^ 

«•MM Planning and currant Problom8 would bo **** froa th<f po,ition ^ 

production of finiahed .te.l during 1962.63 was 3.9 «illi.n toa,, a lOG.üuO 
tuna     uas than tha tarqBU    ÏIie 43 minim    t n3   tarçet for i963 ^ 

taWYtr' be aehleWd ^"^ P«*«ticn target, for subssquent year„ would 
mtt.r duo to tho ieloy in putting up th. flokaro sta.1 Plant     for instane, 

ita i«** for 6.8 W.     Uns    of tUL*.* .t.el for 1%5. 66 would be r^ccd ty 

900,00ü    t.n*   owing to delay in putti«, up th« prometed Bokaro st..l Plaat. 
5.       la tho ultime «aly.i.,  ihere my alsy.btf fcOBS ^j^^, momaa&ry 

.«ch a. posible doublin, up of Durgapur Steel Plant», annual capacity fro» 

1.6 aillion    t,„-    of crudo stool to 3.2 nilUon   t«»*,    by the end of the Fourth 
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*..*»* .., „ ,Htate « ,JrC(lucUo„ c„paclty üf ^ ^ ^ *»» 
-»     „., TOy ,lttllin ,m „„„„^„^ ^,      „f , e 

th. »nd of th., iourtb l'Ivo ïu. r Pw„     .    «„, , y       * 

.111«     U» -y„ar from e00h uf t,0 , „^ 

t.. *«,«„ «„ lB„ Plsn,  mhu„   tht, TOX1TO u '2°? *" 
«... y., .«., t,M11 «. lfakttru ?1M, ,oulc; w 4 mJ^t: "r;: •" 
of erude steel i,, #aca ca8e. ' 

6.      fhil.t th., for.*»!** revio», the planne   data,  th. role of *«.*„.« ^ 

India« ra» -.•    * i    * Guitry including Unr» r^ed rtlldy of 
muían raw-natorial« for t»*.ir «»ni   i*n+i      ^    A    ,   . 
hiA.rt, ,^ . «Citation by technics conventional «r 
»»flnerto unknown,  iwnos«».  «MI**,,«. i      * 
m-** talent      7 •*"**»'* ** welco«,  responsibility, on Wi,»., 
««•«h talont      thés« aspects of advauco plaani«, aPe „.„„ effeetivelv 
hftndled at the National J* tallur -,wi *   »      . weetively 
Notation an- ~te"w'*** ^»W i« th. ti0Uê Qt nmmmUHßUt 

-rttete«** an. process^,  barf« prtì?aratloB. ^ on elaaim#atlca 

agglomération and *interin„ «te.  i« relation t    Pinv   44      ,        ^ «•Mifto«tic», 
lwin ,,„i    *    , relation tu conventional and alternatif 
iron »»a ateel production technics th>4 n„   *     ,      . *w«*Te 

P    activity and lowered operational and production cost». 

7.      figure* 1 and 2 sho% the man    f i„rfín  <nH- *¿ 

rt-1 production contre, and r ! " ^ Prlft°lpal *"* -* 

^•1 Plants a« al,c th. projected Alloy St.el pi«*. ete, 

reali.»   i„ th* «xecution of our U„, ran,e „ad short ter. Steal fw. ta. A 

on closost possible et   „rrtl««*4 » «twt» bn»«d 
level, of P ! ,        ürdinatll'n and U^ent •««• <»* -sponsibility ai ftU 

always 8t> easy in f    t dpTf}lünl      erlltl+f,, u ^WW' *°* 
nlann  i ^        , ^vtioninr countries such as Indio wheroin the mUivU 
planned demands of o free humrm *r«i~* "«***P*e 
,tln , UuWm 80"let>' are ««< rmou. indeed in their .con« ma still more so in th*»ii- «fi0(1*4„.  *    , *«»**• »coxi© ana 
be »t    .w      , ^«mtatl«.    And yet the 0haUenge TO.t 

»ot,  cloar and squaro  hy tho froe  Indian   icci.ty. 
gonade Piff T.,„ 

9.       fhe eurront annual availability of fcundn.  ;,r.ukäS 

«ti. 1 million    t.^,hJt,t. r,     , '        UtSOf    ^i  i• L« fttmUâ 

trad, „odie. i.    f th        V     ^V^^^^'   «,Pw-^ *""«* « e.tia.ated hy 1114  ls "*   the ur<ler of 2.5 milHft,     iinm 

-ttatc .,i-2.0 „,iUi,„    t^ •JBilU'"    UM   i"!«'-«rtU. 

HHk 



mill i oí,   ((um   fur ct-nii-ili      i . ,*    i   <        .   • 

Stttti)   li«t   loyjidriwii.      i}..,   .,. ,, i i.,..      ii.,, .     Ai       , •  '-^»lUblH  1.1  „ailllfn   tnn,   ,  >(.!ir  r(u|Mjiv . 
in di.irxiwtt.ii  in iiM   |.,iWill„ 01,,,,r.     stt.t,      , 

•'••»Ah  »¡..uit.-ii.Mn»,    u.,;. WH    ,,,,,„, 

•" "'Y'"''-r"  -M- •""'• -""•"•«•- '"••«• », <« • ,. „.„,.,,„ 
'?;        '*""" ! "'i"n '"'•" "'•"  * "'-- *•«. 

f www     (('US j,..lJ:,iiV     |»n ini ,..».in.., ... t '. •'     -i*«4i   ii.iitc *    .i„.    „tifi   in-\. runa-m. 
an pu Ttmtini s  iO.OüC  ton»»    foun !» ¿  i 

tont rai  ii*t fouu-U-i. ,  i-v,.,^,  ^.^      , .,.,,. 
DM   ,1.1.1    ,t„t..   ÎUI^I   |oWlii-l..«   1»   .,*,<,   i,„,^ ««»i 

ronorvw  «tnek  7,v,'(,L   <(•*,.-. 

J^tiwfttPB una yiitmiinjf 

:o   «um ..!tal,,. ,.. by tlJ,,.,,.,„ Ir(Uiui Wmtr|>l ^ ^ wi( ^ 
tota ntnl ,,,„„,.„„„,, at íl>m¡rs ^ mt fit itmm ^ ^ ^ 
»t t* «* „, 11w ,«,,, anrt tau,.,b Hw T(.w p s ^^ w ^^ 

r r : r1" •" "", ** ^ ••" °< <- ""- -•>• * •<-.- *.- .,„ b. ov„r 2.0», «in.« ton, „,.r v„„,  „„,,   ,..,,._,     , ., 
rai II l<j|,    tutti«    j.i-r    ,  , :u'      ti      | {j, end „f ,,,. ,ourth ,1V|. ,,,r rim ,h.,ai  tk¡    mn Mii^t ^        ^ 

Umé-y „•u ri„  ,,.„„ ,„   „.,   „,„, of ,„,   mirt   ^   t  iir Mii_ ^   ^ 

1.»      LT, »,.H,.„ t„„, „.,,,.„, „„„,„„ ,¥wlt(  ,„ mW   u    ^..^ 

- ov.r . rtll,„ ,„„» „.,. .,„,. 0, ,.,,„,„„.  fi.oi, ,.hi,n,    iur,ri     iu • 

«r P.a.,.    ft, „,„„,„.„,. «,„,lty ,,tt,.M.,t b>   t„.. ,„,„ ol.   h|   ihir<i  Mn 

M»n  »oul.l lu  bmod on ,iiiK,i„.,   ...,.- ,i..     _•  .. Vi '"•" ""  "«'"'"in |>l'ui>.« .in.1 11... w,n  i„,,.„lr, 

»M» for 0.6      0.8    milHo„ t,„. a..nu(li  oul„ul   lf „u   ^ J|r,nri ^  iiw   , 

TU 7 : "1Ui"" *"• " '•,dr> sp"<"- •* '"•" • " »- - - -•^'•••«i •» t». .„d of tho  ^ „„ v , r „     .fW h? ,hortfiHm  Ui 

TZ'Z'T'to dl> "m '"""" M,""putiv" •,,*,n )",H",ia "-«*• -* •*- 
*i.  .hcH.f0U ha.  ,,..„  ,„»„.•.., „,„ 0„„ n<il  ¡oithiri   (:   lB ^^ r    ^ 

»oo,...,v „, u, t , hBWÌ   _y ¡rMi tlilfc .^^     fhi     s|iiriii   of   (^ BJJ 

to„. „f f„„Bdo. JN. _„. „y  Viitl-Ml ,;mmcii  uf A||]. d ¡>wj (<^      

ena of the Fourth Pivi   Vi.n r IM....   «    u 
" ll"" ''" hi"-v"' «"» "•«•»uni«...: .. io. •,.i ,,,,„„ .,„ 

V WO Tl.     t».  Katí«..!  ,„u„ei,   of %lta   ta^,  ,„„„„„ -tii> 

»wâ on the follevlng'. 

## 
^apprais«,*  of  yt«*ol  Dpntfuirf     v«i   i     iati     *.  * . 
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..Miotti itwauAff^nt» 
ini *>fr l9Tu 7i 

1,       H      ir^n   I    ;    Ir n e   »tin   <• 
inrludin,    *t..l  ; í¡M   iittin*            ifJ??,iMki 2,212,900 

2*       l'i      Irto  f\ r r M   iron  ;>1.¡«*> 
»IIíí!   ?»'H fiali                                                     6J*A9UÜ A|¡t22 YUOU 

Ut« li            ¿.ucì.gui v*6i.9ut 

li. f'vrrt-ttt  ,j   fi-irti n rtnir*-» f„r «ilunbl« ;»i    irun durin    1%1 and 1962 
ar*    rlv»»   in  «h«    f   l i  viro   1 .tilt-  S. , 1 

* * 

«1p.n1 | 19&1 | 1962 

itttv  Irati   \n/     lt.!  i,, ¿W,86« 21,112 

Indi« t  iron   *•!  M».-1 ù. 267,«7* 20*,2**M 

%s* rt   Iran i«*?   >t..l  '.\ r&» 9.9V*. ,. 

«..urtala   (Hst.)  fi  MI «*9,17o 6ó,2<*6 

Hhll-ii  (HS4-,  FI W»f-»s2 ÌVi.W 

Dur< i;»«r  (H^D   l'Uni l»-«,7*»2 )2?,016 

feti in n    '. rM   fii-irMIt S'.i, 2rr> 28,^69 

i'*.is l#M6.;V» 97>. 331 

Allw.  tuult  «jH»c|;ij :¿nd »tnjflKa» at. tisi 

12.    Kctiftr.t«« iir tiu; requirement* cf   ill..y,  t« .»1,  »peci il and  «tainU't« steels 

hnv.   r*iH»iv»!Ì du*    ittentlun tr\   inri iati ;<i.uuurs ivr fej*tubli»hBKmt of requisite 

prodtietion opacity.     Ih.   tuitlu r hivd mari«   »vm> «atlaates  way back in 1955 56 at 

th«    Interniti« tifi Sy^^fliun v r-nnim-d  by  th*   Naviunnl   i.*tullur iea.1 uiborntor;, 

tri "»ViMhictit-n,   ¡)i\p«rtit'» ani a; pürnticim t.f  ilU.v  and  »;>Hcir.l steels" thftt 

th.   minimi» rt»qiiir»n».ntn    i   t !**•  norial   clU.y  sto..4*   in  r. l"tlon to   lu millicm 

!>fiS      * f  ¡ •''     "«'!  ¡'I-in r;.rl«ii   r   lli.i   mil  *trootural   «tiols  twr year would  h* 

¡it   th.   v.-ry r.inÍMit.1 0.1 sillín      t..n»    which   .., )V a Ijudoci     istinctly to be 

1,1   Uu    I"*1'»'   "»      .      it   !.   -   ,...,1      r  in   :   »!,••!   ¡1    In.ü-    Hl.r,-   -^    t ::k«   lUT   ri; htful 

••'   ''"   l"   11"   '*  Hu     í   í   »i   -, .     s .    ,    ..   ri,,]    ;,,.; i..;vilv   iiu'.ustrinliíed 

'"'',!l1'-     "•  .MI-
4
«"!-        ^   "i. •• ni.i. v. I   ;.. t.-nl j-, I  rni  resources,   it  was .-.-protriate 

'•'  ,,,r ""  tl"   hi   :" »• "•'<'   'Í   ti»«-  .-»l inviteli.      It  shmld mt   ho vverluuk«d thnt 

!"''     r   ''   '•"      l ' '   lH'1   < V< ri. r  of  nil. %   an, l   social   stowi*  tu   Suuth  .'-astern 

,">,,u' '    '''•    i!     r  ,h'    lìni^tn   or   >to, I  an.l ii«>nvy lmiu«triea,   l%2 63, 
•'< Is».     «   Iron    nu  Stit I, 
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pu-te   il 

Countries,  Last Asian und  Far-Lastern Countries,  where  such speoi-ilisod 

product«  should prove valuable bar-ainin.7 counters for the  import of motorini 

reauurces  of which India  Is so  »hurt.    As such,   a target of a  million   Uns      of 

alloy,  tuoi, apodal and   stainless steels at  ¿he  start of the Fourth Five ÌVir 

flan should be act.    Since  at the  end of the Fourth Five Year Plan, a production 

target of  18 -   2U million     tous    of mai-alley steel  is to  in;  attained, 

corresponding annual target for alloy,  tool,  special and stainless atocia would 

be 1,8 to  2 million   ti. ¡is     and «von this may provo to bo somewhat on the lower 

side in the highly industrialised requirements of the era to oomo. 

13. îho  followin'. ïabl«  AíO.H ¿rives a brook-up of the alloy,   tool,  special and 

stainless steel« estimates which form the basis of current planning till the 

end of the Fourth Five Year Plan. 

TáUU: Nl.H 

a) Alloy constructional  steel 

b) Stainless and heat resisting 
«feels 

c) Electrioal steel sheets 

d) High speed stoel, tool stool and 
die  stool 

e) Sprlnr; steel 

t)    Free cuttinr stool 

¡i)    Low alloy hif^h strength steels 

Finished tonnages 
per year (ton«) 

250,000 

80,000 

180,000 

86,000 

134,000 

200,000 

200,000 

1,130,000 tonn 

or say 1,130,000 corresponding 
to  annual ingot production of 
1.89 million tons. 

14. At the samo tine,  however,  it has  rightly been put forth that tho 

production of lew alloy hid» strength steel» should be planned on integrated 

steelworks and not classified as special steels for the purpose of  abore 

estimates.     On that basis,  the estimates of alloy,   tool,  special and stainless 

steels to be  established  by the em'  of the Fourth Five Year Plan would be 

9§0,000    tons    of annual  finished alloy steel output,  equivalent to 1,55 million 

tons      of inrot alloy steel output ¡»er year. 
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15.AL the Durßttpur Alley Stoel Plant of the Hindustan Steel United 

(Government of India),  in the  initial phase,  IH,500    torn   of tool steel, 

25,000    toas   of constructional  steel;       l$,ioü twis   of Stainless and heat 

resistine steel and 2,500    tuns    of    utiier alloy steels -   tiriag a tot»! of 

60,000    tuns   of finished stoel,  corresponding to a total of 100,000 tens 

of ingot alloy steels would be produced annually   - Durgapur ¿Hoy Steel Float 

would ultimately be expanded to  >00t0üü    tun«   per year when the product mix 

would be 25,000   tons   of tool steal, 75,OOu    t r,s    t>f constructional steel», 

60,000    tons   of stainless steels m inly in sheet form and 20,000 of other 

special steels, girlnr; an animal total of iS0,0W;    tons   of finished alloy steel 

production,    the production of substitute alloy, tool and stateless steels bawd 

on indigenous alluyin    elements  «rill also be taten op at soE.e of the alloy steel 

plants,  such as of the nietel tmm austeniti« stainless steels developed at the 

national i*etallurcieal laboratory and other substitut« compositions like 202 

stainless series etc, oikewise,  research and development then»» on substitute 

tool steels,  creep resistant alloys etc. are actively beine    pursued at the 

National metallurgical Laboratory. 

16. %sore Ir»n and äteel Yorks at  iihulravati jurruntly under conversion to 

&tt Alloy Steel Plant would annually pr duel  about 7v,00t    U,ns     of finished 

alloy constructional steels.    ïot&J tonna/:e of alley steels für which 

Industrial Licences have been .-rr.ited by the Government of India amounts to 

about 0.48 million      t.i;.,   output a year at present. 

rorro alloys; 

17. Estimates of des one's of ferro-alloys have betn drawn up on the basis of 

requirements for plain carbon mild and structural steels and separately for 

alloy,  tool, special and stainless steelsj    so far as the requirements for 

the former are concerned,  these would relate chiefly to ferro-mawanese and 

ferro silicon as followsf 

Period 
I Annual in;rot 

steol output 

f Ferro silicon ( 
i tonnages needed | 
(       annually ( 

.t'erro manganese 
needed annually 

find  i:f Third 
Pive ¥««".r Plan 

aid  ui"  i'L,urth 
.•ivi   Vv.ir  Vian 

10 million 
ii ns 

19,   illion 

25,000 
Vv'TiS 

i5,ÜÜ0 
i ¿na 

125,000 
tens 

225,000 
íítVB 



' '"¡amsum^m^f 

•"'chr.lei.:! ~< :>pcv/ ,1/ 

a. Fe Si /.-rude would contain 75/ 

b. proximately  25  lbs.   of ferro- manganeso ncedrù ¡HT Ion    uf 8teei      ' 

c     ;i»;irf.xinuvtfciy  5  lbs  i.f Ferro- silicon needed  p»-r t..n    of «teei. 

likewise,  the eslimuted requirements oí  forro-  aloya for non ,Uoy iron and 

»teel foundry requirementa tiro   -iv.ri below: 

^»^  '" non-alloy   iron   »n.-i   ,4.„.l    {  a,;ln  <nrbun)   fuWBJry   WB||lrMim^ 

yerro-maiwaneac and Ferro aille,n 

Non ailuy   Iron Casein;-» 
ineludia;   malléable -nule 
2 m/   t..n»/yr and plain 
carbon steel en st in?;» 
110,000 tona     por year 

At the end of the 
Third Five Year Plan 

Fe rro- montane s o 

Ferro- Silicon 
2,500     ton»   per yeur 

1,500     tons  per y<mr 

At the «ad of the 
?ourta Five Year Plan 

Fe rrc -mondano se 

Ferro «ilicon 

Iron casting including 
malleable  ;;rade -   4 million 
toas / yr und steel castings 
300,000    ton« /yr, 

5,200   ti na    per yeur 

3,500    f • ,,s    per your 

At the ©nd of the 
Ibira Fire Year Pirn 

At the- liiv'. if the 
¿' urth Jiv„ Y^ur ïiin 

acquirements for ferro 
chrome for tion alloy iron 
and plain carbon ateol 
foundry requirements 

950     tona /your 

2,000   tona  /ycur 

The above figures will include »orne quant it io» of forro alloys needed for 

indigenous production of exo thermic co^uum's usod   in iron wi steel foundries. 

17.1 Conaumption of other ferro alloy« for non -.Hoy  iron und ,,1, jn Carb.,n 

steel foundries,  such ua of forro molybdemi®,ferro. titanium ote.  would  bo ut  beat 

marginal in character and is omitted from these  estimates.    For forro phosphorus, 

however, some provision could be made for the  above  applications vis.,   300 tons 

and 550     t.ns   by the end of the Third and fourth Five  Yer.r Plön«  respectively. 
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17.2 The importane«, of the  establishment of forro- alKy inäu*tfy to feed the 

alloy,    tool,  special and  stainless steel industry hardly needs to oc 

eraph siged when it Is realised that to meet the ««wal requirements of 0,5 

million    t-JB*    a .year of alley,   tuoi,  special and  stainless .i«ei,,  the 

corresponding ferro alloys requirements would be of the .rder of 130,OW to 

125,000   i-ns    per^.r,   including special type, of ferro tnan-aneso but 

excluding all  general eposes  forro man am-«.o and ferro silicon needed  for the 

production uf plain c-rbon ¡raid and structurel steels. 

17.3 It woul\ therefore,  be appreciate! that units« a ferro alloy industry 

is now established,  the  requisite ferro .-dloy. will have ta bo  imported 

entailla« tremendous foreign „xcfc*      .-xpendUur,,  là, estimated «•«»t could 

well exceed  I«.   70ü miUiwn       y, ,.v t,   1,.     rt      liu-  , err,  ..ll,ys'   r«*uire«e«ts 

for a O.i million    ions     . y*-.r output «f alloy steals 1,   be provided for by 

the end of   th, Ihird    n ;  ;,t  th.-  «tari ci   „he fourth live  W Plans.     It   is 

felt that a  forro  :iiluy plant c^bL, ,f ;,roduei»r,  25,OU;    tuns    of different 

»roue, of ferro „Uuy* -. r v„r shotll(,  b„  ltarte:liately s,t U]) ^  u ^^  ^ 

increase.*   in  stepped up phases i¡T> to:,  capacity  ,1   Hü, ÜCl'  t.   12S.0U- 

ton«       ¡)er y,:vr when  lb*   ai.y   slops'   „nnBl..,   ; rUviuctJ  a W(11|L.  be  0XpeCtyd to 

be of the order of  500, out;   i.-u«. 

17.« &oeutin,v nickel, .selybderm© and cobalt,   resources oi  *hioh hardly exist 

in India,  all ether ferro Jky, can    !*> produced  frus indigenous recoure«« 

on an industrial serlo provided recuisit,  technical   'kn..*  |„V   suitrd te 

indiano«,  raw material,   is  readily d.-v«U ,.*.'       in  this task „J   f.rwilatinfi 

iiidiíonous technical   Ww bow'   existent   with acceptabU  .con.air. of 

production and require««*« ,f quality „utput,  the N:ui,,.-.l Wtallur/iieal 

Laboratory   is „„* actively en a ,,. ; ,th on UU,rat,ry  a« ,1s,   eilet .l^t 

scalo research  invest Lati«««,     fi«,  ¡|;1, ltMÌ9 ,. ljnetl%l.  ,.f fcwl()|l||r 

in.lifom.u-  »ki..,w hew»  for the prrfuetiu, .f divers.  Pl„v. ,f ierro alloy, and 

for ferraul^in    electric  «nel tin    lecluiqun.  fv-r the  indigenous ore«, » pilot 

"u!' l'"'rv'1  -,c  "'"'    -H«.v   l«r>.;pf*f. crmis.i.ncd    , i   th-   National  ¡*»tr.U„rHÌ« il 

''":H,r:''1ir>   uitîl  "  r V "i^   -11       .!     f.-n.    ,f   afferent ty-e« <f ferro alley« 
-»it »lit   per    Hy, 

17.1  The  »nth. r 1. i«     iw„   *,;:,,   ,-etimle,  ,f  the  ¿,rr„  all,y  r,Wire«e«t.  for 

a-Uey,     *^l.m„ci-J    :.„.:    «Gallic,   «tee I    indUatW   «t    t|u.    1,*««,!* ioBftl 

"VI11;"sh,n ' ••-*"*•« ; ¡-y th.- .viüciaj  .*t::Uur-:ieal i,-i:M.rit..ry In February l«62l, 
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•xiftttdlnr: the requirements for plain 

•teeis  a» ft. 11..wit 
carbon,   mild   UK!  structural  tonna. lU 

1ABLE III 

l'erro alleys 

Alloy,  tool,   specir.1 
and «taules« st  ol« 
e.'ii>r.oity 200,üüü 
toas per year 

Alloy,   tool,  apocini 
ruul stainless sto«ls 
capacity 375,000 
ton.« f„ year 

(tons/year approx  ) 

Fèrro chrome <65> Or) 

ferro silicon (5ö?0 Si) 

ferro- mancano*« 
(»può i al »rodee )(75# ìéì) 

Kl«otrolytic wanr»o;»»„,e 
(9»^ Ite) 

Ferro tun, «ton (70?¿ ;,) 

Ferro molybdenum <7Q?* iú) 

Ferre raaaíliuin (50^ V) 
Otitt» re 

Total« 

26,000 

7,000 

3,000 

50,000 

15,000 

6,000 

43,250 
«HM 

17.6 »e^ireaeut. of ca*Wfreo forro ,lUy« an* allcyin, eleaent. are 

«*re» beiow.    the« „tj^f. have boon incluid i» tho above Table No. HI 

f*r   a* t^ o«tp«t of ,T5,00C   -on.    of all,y, tool,  ^ci.1 „a statica 
fte«l« pay year, 

r^ait, iv 

1. Carbon free ferro chruim» 

ft Ferro - vanadio« 

J* Fej*ro* tit .iiium 

4» Ferro-tunketen 

5« ferro fcorou 

it F»rro-iiroüjiiu¡.i 

7. Ohrottiu« metal (95;') 

Í. i»wft£tt«8ie metal (95>*) 

1,000 tons 

650 M 

200 II 

5,00C H 

50 « 

less than    50 !» 

100 Il 

100 n 
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9.      Ferro chrcrae manraneso 

10,    Ferro molybdenum 

Uo -uiar   amanti of nitrogen bearing' 
fern   chrom«  and nitrided Bambanea© 
alloy will  ha established after the 
production ci' nick 1 free austenitic 
stainless steel    has been initiated  in 
là« country en thy  basis of research«* 
undertaken at the Nat.à* t.Laboratory 

950 ton» 

17.? It would thus be seen that a clear acope exist» for the production 

of carbon free special fer*v alloys by alupino  thermic reaction, to met the 

requirements of the alloy steel industry.    The demand will ¿jradually increase 

to 10,000    t j»s   u year or mor- when the annual production of ;\lloy and 

special ateela rises to 0.5 million tous. 

17.8 The estimated requirements of different types of ferro alloy« including 

carbon free ferro- alloys is  stated above ore r;iven in the Table V fur 

respective estimated output ol  alloy,  tool,  special and stainleas steel* 

excluding the plain carbon miir.   .ru1  structural  ateela. 

"SABLE V 

ferro-alloy a 

Alloy,  tool,   a.coiai    4lioy, Tool,    Alloy,  Tuoi 
fvnd stainleaa stetig    spécial and     special and 
capacity  500,000 
tons ter year 
equivalent to pre 
sent  licensed 
capacity 

(  Tons ) 

Ferro-chrome  (65> Cr) 70,000 

*orru- Hilicon (50p. Si) 25,000 

Forro- «andanese 
(special   -rade-H?^   Ài. ) lü,ü00 

Electrolytic man,, anose   (99/- ¿*i)    8,ÍHX¡ 

Ferro-t.uifj:steii   (7ft    17) 7,000 

Ferro-molybdenum (70«  mu ) 1,500 

ferro -van ad iui:i  (50,* \~)        '--- -.ift)QU.„ 

Other« 2f5ü0 

Totali 125,000 

stainless stainless 
steals ateela eapn- 
cspt.«ity city 1.8 - 2 
1 million million tons 
tone per y»ar   per year at the 
at the end of end of the *th 
the 3rd and     Five ïear Plan 
•tart of the 
4th Five ï*ar 
Flans 

(  Ions ) (  reas ) 

1*,00Ü 

50,CJú© 

260,000 

95,000 

250,000 
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À fttore  detail««?  and  senara te ly   prepered estimate  of  the   rorro  .illovs   reuu i rem^nts 

including the   total expenditure   involved  in ¿iven  in   iubie No.   V!. 

17.9 A pertinent query may be raised that whilst   the projected plans  for the 

development  of alloy,   tool,   special  and  stainless  stools  ¡md  of   Ierro  al lu» s 

have  been outlined,  what  exactly   is  the  curr.n1   production  of  tln^e  materials 

in the country.     Several  Industrial  nicencos  for the production of aUo.v.   imil, 

special and stainless  steels  have  been granted  and  nw.si   oí   .he plant.-,  aie   in  the 

process of feverish planning and establishment;     as  such,   it   v,ouid   no  dufiouU 

to precisely estimato current  productior. of alloy anil special «t.-els       Um position 

is  rather fluid and rapidly changing.    A*  such,   exact pregni   preludien ».-.limites 

would not bo plausible whilst  it may safely he   stated  the production of alloy 

steels would  be far below 0.1 million tons per year at tho  present  stane  ov 

planning.    So far a» the ferro alloys are concerned,  except for the production of 

different grades of ferro manganese and ferre -silicon ats  indicated  in   tabi« V, 

there is hardly any current production of other ferro alloys although  industrial 

licences thereof have been granted by the Government of  India. 

Indian flaw ante rial g for Iron and Steel Industry : 

1«.  The problems of an iron m*á ..teel industry  inevitabJv ani  continuali*   revolve 

»round its basic raw materials,  production techniques,   operational  s \ i 11, 

efficient plant maiatenanee etc.     The basic   ran materjHl» for an   Iron  and «tee I 

industry are iron ore, fuel,  the fluxes,  iron and sWl   scrap etc.     in   .hi« 

review,  references will be only nade to Indian  iron ores and  ..teil makin.: «IMP l.: tv 

limestone flux  since    he  position of  Indiai! coal  and coke   i* iV>% w»il   N.iiown uvor 

the last decade or  tvo.     For  Indian  iron ores  and  steel  rm.vinM quality   flux,   U:e 

metallurgical  story has unfolded only durin« the  last  few years,   inuicei in,. 

specifically thoîr deficiencies and  reme liai measure,»; ab.se Ut. ly essential       th • 

impact of »uch revelations has  bien rather »uddon  but   i :   .-m-.i  to  ' li«   civdi*   of 

all  concerned  that  the  accentane??  of   remedial   measures  formulated  on  M<<-  basis  of 

painstaking   laboratory  and  pilot  plant  s"ale   researches  undortnkon  -.t   Ih.- National 

betallurglcta  Laboratory,   ha»  been equally   quick.     :Vt;ii¡s  of  the..«..  u«M-'il lur^ical 

restaren investigations and th< ir uconomic   im-jiioot ion.* vere  discussoti  at the 

last  International  Symposium u-i   Iron and  .steei   making ni ih  :;jjocitJ   ro.'orenco  lo 

Indian conditions held  at the national U'tullurxica!.   ...nboraloiy  in p'oiiruary l'fM*\ 
Iron Ores: 

19.  Despite  somewhat  opposing views,   it  ha-  now   been  acknowledged 

in  responsible  quarter«  thai   Indian   iron o.cs   to   be  classified  as 

one of tho classic   rich iron ores of the world   may not  be 
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Ferro-Alloys 

(A) To be Manufactured 
by Alumino thermic Process 

1) Ferro-Vanadiura(305SV) 

2) Carbon free Ferro-Chrone 
3) Farro-Titaniura 
l) Perro-Boron 

pi F«rro-21roonium 
m) Chromium Metal 
p) Manganee« Metal 

SUB-TOTAL 

B) By Electro-Thermic Process 
L)   Ferro-Chromium 

(Hißh C)    (65* Cr) 
Fetro-Chromiuffl (LC) 65« Cr 
Ferro-Manganese (QO* Ma) (IC) 
Ferro-Tiugsten (70$/) 
Forro-^olybdenum (70&fo) 

SUB-TOTAL 

SUB-TOTAL 

I)   Cannot possibly be manufactured. 
No Indigencias su>ply. 
Mekel Pallets (99.8*111) 
Cobalt Pallets (9$£o) 

SUB-TOTAL 

11) H«ctro3jrtio .iangcneae (95*Ma) 

GRAND TOTAL 

la 

¿¿100,000 
T/yr of Special 

Steels 

40000 
(Cont.V) 

4500 
3126 
9450 
•?920 

30O0(Cont.Cr.)   4000 

4500(Cont.Cr.) 
4000(Cont.MÄ ) 

20000(Cont.W) 
23000(Gont,M8) 

(Ç) Being manufactured in the eountry 
11 Farro-Silicon (50£) X000 

¿Z53Ü ÌSBBL.. 

1300 
25000 

6000 
850 

1300 
250 

12400 

2600 

3400 

3000 
2$ 

3025 

2500 

21115 

i 11» i» j/tffWw 
Of 375,000 
T/yr of Speci 

Steels 

150 £50 

500 1000 
50 200 
15 50 
15 50 
30 100 
30 100 

790 2150 

16000 

25000 
3200 
5G00 
950 

5O150 

15000 
-3M0 

w-joo 

11000 
80 

11080 

6000 

87880 

|  (Estimates drawn i«, by the Ferro-alloys groin based on current pilcos of farro-allc 
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^¿V 
30,0 
of Special 
Steels 

"• 

Ö00 

1500 
300 
70 
70 

140 
240 

3020 

240OO 

360OO 
4800 
7000 
1500 

73300 

m 25000 

30000 

§, 
Of mlllioa 
T/yr of Speeial 

Steela 

4 

1500 

3000 
500 
120 
130 
250 
250 

HéÌM 

575U 

48000 

7C000 
8500 

2*000 
2500 

143000 

4ÔO00 

Mm 
5S000 

Cost of PeiTo-Ailoya m kxkçmj ili liions 

3 »ÜÖO 

2*250 
•156 
.142 
•OU 

5.592 

7.800 

17*550 
2.720 

18.200 
4*025 

50,295 

2.600 

3*400 

13.000 

4.500 
.625 
.472 
.U6 

lé« 000 

6.7^> 
.9/8 
.662 
• 20/t 

m II •III ——MMMi—»—.—«f 

18*743 24.f54 

31.200 

73.125 
10*240 
70.0*0 
15.295 

199.860 

15*000 

1S.500 

4é*8'X) 

105.30'. 
15.36 
98.000 
.?4*1'> 

30.000 

13.ÎK>J 
1*563 
1.134 

.379 

46.576 

93.6CO 

:U',.75'> 
.7./ •-' 

I'XVHX) 
4 *;.5o 

289.610 563 ,UX> 

25*000 4*í*üOP 

50*000 50*000 

• 

15000 
125 

15125 

8000 

129445 

,  3OO0O 
300 

rjoo 

15000 

252050 

24.900 
•625 

25.525 

84.812 

91.300 
2.000 

mÊtmmumÊÊmmmmi* 

93.300 

33O.4O3 

124*300 
3.1#¿5 

lT7*6a5 

471.7C9 

249*000 
7.500 

';S*fC0 
•MM 

m 

9::2*876 

s) 
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^T  '*•'-.-U 

«¡lolly Tili.u«ii/it;  ii¡ u  «*.<.{),. „..*..ii.     , 

characteristics 0i  r. cl m.ic ricu ir„_  _#,     ...  ,     .     ,, 

.*>»t.ri.ti.. ,.r ,:,, ».,.„,„.„ . ""   C"Cl"ly d""••''<, • «» »<*«« -, 

«» ~, >,^, ,,,„.t, ,llf,p 1\ ; .;; ::' :e wl"- - »«• - -i 
-f .— -r   ¡:,   in,«.     lr .     ' S1"<    ir'icl^»"-      ^ »:vifn,o  entent 

"»"».. .  ir u     r,* resi,!, a  ir, fir   íi„ r - -     ,•      *. 
*hich under th.   V^ijv   -  „.,    <     ,   • tj   îrMîtl,:,a 'uch •••«  i» -1/2" 

~ «-..w. ,t:::\;:;
a:i,;^r;t,:t::

:,:,r,nutim - L
— 

I
> 

i""" 

wire i tj  utilise mir-'  irun oro fines.       Tni.i« v, t„t     . 

20,    The . ,   v      ,       ., . " Ìr n °r° ""^»"»»t.  Nr ï,o«. use an<! „.WPt. *"«       .ilo   í.:> »ve   cirivi   i/v i J    „it. cK.Miíic..ti..n   is h,«el   ,„ ,.x:(t,ct0(1 ()Ut     t     ,. 
yoftr of  irt,    r«. r.-   i * Bi,ll,,n t'»n« r~ 
J    r xr.n   .re f..r domestic  r :n«urr-ti.in ;.nd 2* mill in, *    , 
1970-71.       it i„ ii       r "»ilUou tons u year I ,r M-H,rl by 

'     fl*       ll is UiTei.-re  stressed  t'y i  utin.,<¿ *   > »««.., ^ ,.,n!)rch(m.lv,y „1IMin.„;, r   ;,; n
lrr:;fi";:*••tu - 

«-t, uttu.,tt•. -cu.a.iut, t„,iay „,. a„v,„o„„ u..,,,.^ f„r 

IadA,ti   tfïïp "»•> finni- 
ai.    Utilisation of iron nre f4ne. in Indir   ig u 

editions.      The subject was quito sil,,ltJ whon      *       .   , Io<IÍan Wtti,W 

•Motivo .inin, rfcwoa  IttBn LP ^    ^°" - - nlnn w. r<J,orto(î t<| ^ 

diseardod in situ        - ¿ »«terxU. from which tho  fin,« were 
^    n 8itU*      íío»wr,  with tho introaucti ,n . f W wchilnlHi ,     .   . 

seuarrtinn , f 4u ... -t-u-vj   moc lanised minine, 
«eparatxun <f the ore fines by manual methyl«  -r n ^     i 
guceeil_flinv f 14   , niotft.,.1«  .r,,rn  ,,,,,   llun,s cftimot ])o att 

successfully accomuished.       It i. thus  -.bvi-m. th-t m •   +s     • 

thereby bo sent to the ore  h^lin- an' "'" '"* ""^ W"Uld 

which ,« ln    anU  screc'^n: :.lunt  iA:mn with  th„  lu(1Jy n,tori- 1 which can cause sever*' c >nr,l i• + ir i       ,     . IU".V  •.turi..-,i 
«i*-  c »rn.jjicntioiis under  In.iio.a weather  rmlHi   ».     «• . 

rein 1+  u. A, c ¡nations  of   henvy  trovieri 
raxn.       It has  üeen the  experience  in  India  ,f the  Steel    n--, »     ,,   4        , 

tropical   wither con-litir.„,    +, • Ult "'"'^  ln,lian 
«,n*.r orhiitions,   the  screonin.   nwl th.. !irn,innr. „r 4 M,„M on„ chokod .,„. t,  t!„ ¡      "    -    »^    - — .,,,..,.,, 

th.* th. „„„ —J«» „U1Ä „ovc Mrhn„s ,;seu„ „ „J;1;, ' ; "."'"• — 
i^n^e, h„, u ,10t _,.,, mhmt  •,; t- ; •""""

TC
 """ 

h„,ui„r: un, n„veMnt crusod   b ,„„„;„   ct" ln ,r- 
^^|^^^^^^^^ w screens during neavy tionvoon rainy 
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«.    - M. *«.. of .Ultabl0 or8 ^^   M wiilLllï„ nrtta4. tt. 
>-«* «. bllodin, * ih. .„_, auch M throujh wet _cr      .„.,„,„„;, 
iron „ro folio..d by Jeïatorlnt elliolXi„ t, ' "  •"", 

-t^ o,      ^ .„„. „ ,„,_ M b„ uUin<:ttly _ i;i      _ •   - - t 

171?;    *such'thc '-*1—* - -v«^... - =. -in..f „,*.,: ' 

.»»»ore,. (1) to .eplll.cto t,,0 Hil„ ,ln tle lun_)y iroB „ri,    ttn .^ bii. 

>*r «eth.r „„4 (i) ,„ utiil,.; tu :r„» „r,. «„„ tliu. „,„...,„., t„ tl:% „„„. 

**- ut «h. ».ti«u ^aiur.ic.1 ,llk„rat„ry .,,. „.-^ ,w  :, ,¡c..,ti,m _ 
« ion. on Boiani iron „„. foï D^vu. steul ?lMt   BursQn ^      rii t    " 

' rir: ri,or tu ^"^ ^-^ikr-1'*— -»»•*••". »•—<- , et. iron B,d sw ,„r:;s ^ ^h_ iron MII.   t.,r Biii;i ^   ^ 

i—rt»*ation. «m covor iron uro. irò:, Bai Willi   •»•     - 

«lí>tl»e Kin«» of iiitiauatm jitiU Li  it,.,'  ,,„i , r     -•     • 
country* 

23.   PïAlv. t.,, „rt iUl,„.rti:Ilt c„t;.1.,1 „f utUiz,.ition „i 1MO  iirii ^ ja ti|      _ 

oi  »nter induui», .oif-f^,... .lntw.      ,„„ „„  ,.f .^  .__  .^  „„     ' ^ 

of .af-nu»i„. or „„„-nuxin, i, „. lon.„ c flvld ,„r„ly ,, Mui|u,ijc .^^ 
P»..«ti„. ^ „„„.„a iwiturrt lh,t ^ ot Uast ^^^   M t¡_ ^ia  _ 

Paction tlmt. m 0lJuratin, „¡t:, „ ,Mch „ la iM ^ ^ ^ ^ 
comiderobl«, iner.«B. in iron ..roductivity ba.«U  ,« lu. í„„i ri.t„,  ',     . 

t#ciai%u*s utilise alraost th«  entire iron oro í-W«. r, î ^ 
a»d off,, MCíptrtu solütlüll iß tw W8|     on^  b</intt tLt o££(^   utiijyiMm |f thf 

ironie «... ^ oiherwis, wU1 ^M-nt sorious  Uivfiga   ^ rtii       e       MtM 

th. other,   effectively incr.aaxn, ti , n^l  iPOrt     utj)Ut by tfXtrn<ltinÄ   t.M; 

r<*ue8 ot ih. ortí fillfeS involvillo ru,UOud £uel rut^ ^^   ^   ^^   ^ ^  ^^ 

It  »tanda to ro.aon that of  ICC unit« of u,cham,,u r ia,d ^,, .  „r< f    :£  ,Cj ,r ,ÍH (f 

iron ore fines ore to  be discarded,   ti. c,St of   ,,ininb  ,,Jur,xi.,i will   b,- U0;..      It 
is therefore necussarv fr^-i  p'insií'i.f.«;,-.,. K       I ^ •*           -J'>«''tr...iuis b-isoti   .;a est   n'. ¡,i;»i¡:«   .-.l.j-ic- tc utiT;-,. 
th..„ 40 unit, of iron „,«. tin., by  Eii ,ossil)1,,   tuc¡J1¡(lUl„ ,n(.tvtll0ll.   ,m,,,. JM¡.a 

condition, of vetthor =r.d o^-iratio^.i faciliti.». 
'ill 
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2-.. ^eiì  wìu^  crei oí  boo<l quality ;,r,  ^vaiiabL»   »y«h a. in th* 133%   .iAt«r 

production i» rwsoftfc.l to uuir« .>r..-. oí uniform quality and yield a »e If-f 1U*Üü 

berd.n t«, tUbU*t furn ,c..      ir. tí, cr.n   -I   luryy  iron «w b. inft f,d int.   the 

bla.t funiMt.  it,  i:.di.   duri a»  r.iny  , ,s ,n,   co,..i..,T.l»U  r^unt   ,i' tr-n <,rt  fine. 

t.n.ciou.ly adhcr, to v.,     P,  lu,,».       1L  t, .„.,,,., f „   fi|Ufi ^  ^^ d ^ ^ 

iunpy ,uter>,l by SKV1.   tt.  .tril,it  Buc,    ,  w ;s, ^     n,  ,;;rubb^   : nd ^  „^^ 

»h.- luKpy iron .,r.  ,;t.ri„l. w,«ii ^ . „t  t..  ,V bi,-.* run»*« n.xinun burden 

pvr.m-abilttyyiti.iin.,  in¿-r..-..d ,ir..¿uetiv»ty. 

25.    4*.«n,ch inv.sti,,t>n* u, i.-rt ^« by t:-..  « u, ,a .u^llur. ci L.boretory 

durm« the  lart  f  vy.:ir, l,..v.   und..ubU.Jly «,.,„     th., int.r,9t  ,f indi« im«  «d 

•t«L'l industry in act   .nK fuliv    ,-r. c  i;»      'r ^„w, 4    w *    , ,   IUUJ   v»-c...i..lfi .r,.     .-Mr.-bility but :-i»n tic- sei*>ntifi# 
niCeMity °£ ^V««- *V*i •*. b^-ïic•r.ti.n ttolaiiqu«. in th, cr.nie* of Indian 

w*nth r conditi,»* c.upi.   .iti, ^r^ri^c n,tur<   nnd quality of Indi,* iron or,. 

b,in. «*leit«J.       iC L,.« b«,„  •*,.«, t:,,t  ,  8int,r Plant  ^r.tiu. vit>. u»b*...f|,irtc4 

iron ore fin.-, ri a ,,t yUld th, ... r.Trr^eo  ,•*,, ct,d ,.f   it.      Tl.i. i. di.tinetly 

.Vart fro,, th.. ^„.ition t ,t  .y» *, uid it  b,  .„.„.iblo to ! anal,   and .creen nature 

iron „re fines in  Wr„  ,-,iny w.-.tK-r,  t!:«  «intor . r„duced fren nattai untried 
Ira« ur, f4ni-. ^ bl   ,, t,llfir&i,,Uy , , utfcu ^   .n ^ of  .^^ ^ 

productivity,  1(iW,,..l ^   and «u« rRi„. „art ir.., ,n.urir,. .,o,,tl. ^ n^inWr«, 

turnee, caution..      It   • . a,t ,fr.ly n«,..ary te, produce .intor ut „ny cot  and of 

«*y .rade but in  „-der f.    ht .in ir  ;t. USfc, íuU  irotl ^^   ^ntiftlf   |t  ^0||W fe# 

oi  r- .ood »«taiiur.ieai ,r,ly ^^ disiinct WBU ^.^^^^ bencfiti ^.^ ^^^ 

its  njiplication.       It  should al«o b.   borm   in rind tl ,t 4*   i - .. - *     , 
"u  in ninu *,-a* »*  i* n.;C*Mßry to incorporate 

return sintor fin^s in tl ». «intor    iv    •i**i, *•  n » sinter   ax,  wUeh iolloimii also r«qui*it>> addition« of 

fciAlH..-«h cola. br,.u.r .in ru., tU ,.oid content,, <alu„in, ^ sUiea c mbine<i) 

abnuruully „i.1:  in cyclic  8int,r .., d8.      Such  .ucc^iv,  i„eor,,.rntio„  of r.t«r« 

«ntor f«,. in the r:„t,r ,J. ,,,!,. u,  of unbon.ficiatod ,,. finn.,   wUl  contim.cu.ly 

bu.ld up tía- «cid oont.,^ -r tl.,   «xntor fo.d t, ,„ ar.r.in. ,xt,nt whici,  «„ oyolie 

.V.-r::tiun» «ill r„ndvr th« re^ltin* .«If-fiuxln. .inter ,-f ,o,,r .»hy.ieal  .tr«^ 

<*»l -tulluracul value tr b, «cc.ptrAl«.      ïhoS, und^irabU f«t«r. ox.rci.. 

cu-uiatv,   det.rior-.u,,  .«,Pt(l vhen thc 8inier   jl;mt ^^   .^ €antinuou, pro<tttet4oa 

JH-ldin. .,aN  rriabi, ,nA ¿0t.rly ri.uUciMtì  si(ltLra madfe nut  of ^^^^^^^   .roB 

"ft   t in.-s. 



•:.-¿L .-.y:-.?. v\:y 

¿ö.     Iâr.ii!«toru   ig th(     ...«t   ; ,,,,..• „nl  fl„..  ..... 

»t,..i .ut.,« „, „.,... :r ' : "     '" "'", '""rt""-'—• "" - 
„bttir   . .:'  "  ,r-:11'  UM

*«" •**'• *•'»• ««» *   in-oluw.. ,•„„!, „,. 

• ' "'   "  *'"   •')V'--',u'c. ir.... ..ni st..]  i„Ju»trv ,,,.„, ¡,. 
«... ,»u.. „u ,.,lv,t„ ,,.,t,r, „„ UrutUm    t(i, •     «'• »• 

».**«y with l»„i«M„, „..,.4.. ,,.,,. „   /.     , .' ' I'4t"1 "M *•*<•*>'•»*•* 

,,t " , / lir "t'"1"'**"r, *«milw.  it   into   ntlnH 1!(¿llril4„ K,t, 

,  ..       _   .   A 
J      *   M l •'•      I«"•"'* •- ^„rt.me,  ni: ti.,. 8ubj^t ti(, 

«aiionia *et(jliu^ieU. Ulr-r-fr«-    >.. H„..ì«    *I,    I    ,   < 

iuvoatifiatiunc f-,r    -,*Vu-< lt-,„,,,;„ i, ...... 

'täu.Ucirkiu«.       í.rl<":.s1.r.,t..  «    ...    • *   , 
-   t- «>.   u... ,   -u,  not.-nur^ca  riux ir,  «.t.-i-l-mnkin,,, 

musintuiii avuilr.bil.it'- ri'  •.,,•.    . •  M  • ' 

u.   Wie  Untatone   should   bi.   i.,w s,,, t'-t  <t«   "-.0  h,.     • 

own  ftilica at thí   it»»•«*.•.   -r ih 
VA^luSl>   itl    ifh'   ¡ides   ir'iin      nu*    ..<•   +1 . •  i   J. • B   -r...,in3 nut f.i th.. ..xi «latum ..i' i.<.tr.ll.,i,|H 

--.*.. »to th.,  .1,,.      L.t,,,t...„. ,,.r ,ls„ in  at,.,,.roJllns  „, M o(jituln 

u- ,M«„t. ..,,t,r.aay „, th„ „lJiT ot 4 _ Ä.    tii u , t| ^ 

Inaimi  lxu«.ti.uc  iH .v.c'íimí t..  r-nt-in n.-»   -,-r,   u       *,/       • •   • 

to about 7.5: tutra in-oli-bloi«.  ', ï . nualitv «tf f. i .•   ,-   . "P-itJ»-»^ 

,        4     ,  , nt,'"t iS 'l»*-ru.rntintl und ti:, insolubl..., ¡„ linkst..,-, 
for BtooI-».TkjIiö ^ro no* uf th.. oi.t.r of 12-15"    <i*h *u 

., Auraact.   r.    t   th< rcby,   !.I;.h  c.)fmu.:,.íti.,¡i  ..f   tj;. 
««.-«. it.ar i. „r,,.. t „t tlm nwl. oi tl,, Mld> r_ltini ^ %u 

ot «H,aioi^ a»,„ .,, ,.,.„,.., ,„. ,„.,„,,,„„ fr„n ,liio v t-il BUIJ_ 

with iner* t«« in its thiokn«.»«.  thw ina<l,.au'.f.v ri     ff   4 • 

. ......^ ¡„ op^ho^L ,.,.ol.^in.„   ,ju  „,„„ ¡iiiii[rBlt  c,m>iju  1OM i>r   rti 

'7U* "t "i""" "'•"'iucti:'" •-* -vr :»:int.»M1.u ,„,„,.„,,  ,,tc.,    tIll. c,lnu,it|v, 
Mlwetii   ,-f   thuse  i'.'.ctors  cm   b<    ¡'ir •.,• r.     ,.-..   - •      -   , i,ir    "'ru   ^v^>-  •CM»   is   i-ully  r«-flliB.M.       Li,.,r*T.,in, 
«cd  for oalcination t, yj.-ld burnt lino  i.  «,,«.,Ud t,, Cunt,in   r; tutal ;f ^  ,f>jd 

«.«Ublc. eorr^on-lin, te, 1^ total i».,i«bloB.      ïfcr. hurnt Uj;    .„ , ^ ^ jn 

th,  op^h.nrth  .t.,0^»*^, t-  „...t  ;„ovit,blt   .i„ici,nc,,  ot  th„ b:,e C,0 „urinfc 
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rufinin*. state* «>f up«n-htarth -Wl-makin».      .U, huwfeV«r, through citable lino- 

•tono bemficinti n,   silica cnt«uta .-.Í th.-: limestone eon be reduced to about #, 

adequate CaO basi would thus bv available and as  such,   additiun of burnt lime during 

steel-refining my not be nucus.ary,  which would naturally .-.can savin«* in tin, flu« 

costs considering that ti,-   burnt  li:,,« costs a;V roxi nattily three times that of 

limestone, 

27.     The severity of the ,»roblt,» will b. realised wh#n the steel production in India, 

prometed at 20 nàilon tune „f rt^,l per your f,t th« «id of th* Fourth #ive ï*ar fit» 

ha» to lie physically attain   - th* contrast rill b^eune «harper with inwcMia« 

deterioration in th« u-uality ,,i metallurgical ftiradc* of linestone «ad lack of it» 

adequate indiëenou« r^.urc^.      ¿t   ^uic thtraiorc bt? a^roCi^d that bwitficiation 

of U»«»tABé for. stéii-ookin« will become a crucial «Mtallureieal »eeessity,  if not 

an absolute „confie necessity.      H has büWl nr^d that any industrial application 

of beneficiatiti W.iniquu« ¡nuat bu bnsod on .cmuric advantages thereby aeeruing, 

As such the beneficiati^ coats hav« to b» adjud^ù in th* ultimate cmaly.ii against 

the lowered consumption  of the Hnest.m, flux,   acceleration in  ste.l-makin¿ followift4 

ou increased reactivity „f the up-*rad..d liir,--t, no concentrate,  reduce possibilities 

af off«*rade ateúl hont s und  lus» d,-u,iaftf to tho  fuwitcí.- roof, etc.      It will be 

difficult to «traightawtiy «valúate the» irrprov«!  eecnomieg resulting from the un  of 

btwieficiated limestone nt this stage «van though there ar« clear indication» th#r»to. 

It im« bttn shown in tU-s«: inv,stid itions that th* up-ërad*d limestones can bö 

adequately polletised without  expensive- binders and the pellets possess adequate 

strength for handling    nd t rovidin^ nticssary lira« boil in open-hearth rte«t-MMae. 

án extremely well-uqui^ed mid full- integrated Minural B«neficiation Pilot Plant la 

currently in fall operation at the iiatiunr.1 »«tullur«i«al Laboratory,  with a capacity 

of treating upto 5 ton« of a particular ore por hour dependin« upon its nature and 

concentrate needed,  involving  a capital outlay of  Es,  50 lakhs (about a million 

dollars)  during the Ihird Piv« y war Plan. 

28.    Th». us*. ..f bi-u«ficiatc.l  li,u-st«no in irun-rankin* in the blast furnace has not 

buon taken up,   .vua th- ut...  increasingly hi«h ash  contents of Indian coke will require 

in turn  additional qua»titi,-s  ..f ih« limectunc flux.      TU« Urlatone briquettes 

r.quir.J  f,.r blnst-furnac,   h.tv.   to  be  ^xceodin^ly  strong unless the u^radfd  limestone 

which is  in th,   r,.,..-, ..f   j-in.-s   is dir.ctly usod  i1   r   ,rkiu(i 3af-fluxinÄ  sinter.      The 

r, lucti.a  in »ihr.i content  ..f  th,   ben^icint.-d  li,,,sto,u  for use in iron production 

»iil h iv.   t,   b.   bul:-jic.-:l  -,"inst th,   M,,h alumina  contents of  Indian blast-furnace 

sl„s   r.quiriti:,   cri   in  r .ni: u--   silier   values thcruin3'4. 



>Ì-_uiA/ouwlr_v  Irf.j-i <\-..:uct,n.u ^l.-jtfcai 

/'>.    Th.-  i^M.rUnc,   . ,-  .<., di  p,;,u.s A  r ir,n ^ lll!Ct
,
Jlin ,,., ,,  „n  ,   ous; ( .  ,,.    ^ 

vnti,(i;:l  ...*.iiurtJc,]   L-ìÒ X..W.V ti r.-uöh  .-xt,.;ft¡v,   i'ii. t ?l;,rv x,;:iii.  ,j,   ,\ , .. .„ 

fhJTt Funitcv x'i.'u    /¿:..t,     »-..i«-...*   ccl-ji.c-a  --vM.lt,.  ,...! iv-vn.l.-ji;.,».,  *.,r. 

•-..'t-r^nc« t..  Indiai  e«,.i./ii. n,,« i.,x..   ,.t, ti., .wt.^ri ,,.,t  j.i,^ i ,-L  _ b r .;.:ry
5»°»T. 

ih-.-  *ubj,c-u  ],...,  ,ds,  r.cuuly .,. ,in   •.,:t.ly fì.i««-un&l ..  .•*-.. t  VlJJ   ,;v^ni,d  1,, D,,•,,-'» : # 

•JiJ  by i)ii*liitü   tJlj  „It.li-  '' .       ,sjr .;,,,.-.   ,-,. ij] ...,.•..   -r,   , . .  , .        . . i*    -« i.„.i, j.r  ui.L.n.*,,    ¿.ri   (,.ìC-   . i   i.if,  ... ddlx s«.-«,     h;-.i   ;:ls.- 

^    'J   a "i-L  -'• •!-• *-vin(j  -J..L  «(.,1 fluita jl:irt i cuìarly umii r 
indi un Cui»-'..i tii.ti». 

;C.    S^.rU indurtri«! xic ..-.«., .,.v, bou» «ra.,,; /..r .,«11 Sundry  iron-ncMn,. 

*lant> in tLo  v-.ttntry i>t.8l..l   .„ r^U-^l utj Ai*{1ti:»n  of rmv-wt.;ri,is. 

31.    In no«t  rtc«l ^.iurln.  cun^i-» i -d.,v,   t..t  flour, d.lrb ri" b.tl. bù« ,all¡ *-,-i; 

*l»t. di.^r.od «a tU lus:,  a rav-,ut.r.: ,1«'   p.„l„„rti .lincrihuti.-.n  r,u. tr^nrt 
faciliti.« is .*t«i u.t vivk.      2vtU in tltl! Unlxod auWp  thuru w%_  ^^  J^ 

,U«t. will, un annuii  cr^-ty ,,i   ... fuV Ulm,r<i, tj,.,,.^ ,„JiR ,hllgt  „^„^  . ^ 

«nd  .U.-l   corvKx..  ..r  «:vup o  „illi.n Un,  «.mu.U   r-.paoity d, n-.t  , xc, ,i -;ir  , ,lllEün. 

Uk*»i«   ir J«*,*, »,.K  ,.,ai ruun^;. .run iilmU iUV. curi,,ltiy b(i¡U;  osi,1)lishul>   vMl|.. 

W rur.  a aunber or  ^,U t>llUli, .ucc^sfullv ^..r.tin, b,..,icL., int,;.r«i.. I  ir,n r,M 
rtlMl •^K»"* uJ-b¿yi^ r.:. iX it MrC(  th.- .rinc^lu ,1  %,!jklnit „n  b,tll  ,, , ^»^ 

»«. 1*11 ,!«*.  „ecir.clly cator t, XU ,,ti.,nal  r.quir^ent, „f iirt.laillB ,iu,llty 

iron „r^uoti.a.      S;.4   .vl^,ti,n th,t tl-c  ^11 ,lants «^   o,  ,,fry ov,.r  ,r.,H ,'rlilf 

lay. i.  .aly vortly.vali-I «iac, a.,   .,,11 ¿i:uú« lli-.  ,ilao boia, concurrently ostali ,lu-1. 

Ihe paroll.l „rowth r.*'  intc.r.t.i ir,, tai,i rto«l   c»,vluS,.H r,i,l sr:,Jl r.ua.iry  ir..n 

planta i.  ß .-.tu,  ln t;.t. r,Jlt  ,liroctÍ4,n bcth  :a udVRa0li<1 |inJ „„.vr-.tov.l,,,«:   emtrif,. 

W*« total   indicas I^rícti-r.  . ::   ,ucL s,uai ^i.-^t.  la inù:. t,-d;y  i,- ,. rulJ..«r,l. 

^.-•ibUity iJid woull Wicüurt.ce ti.,  u?í,^¡.  in tur::   ,f  r,lui, !  on, in.-,:-:,     industria 

The ^wth   .,*   tLo  S.,l-   ir-m-n«kin., ^„rt.  c,  , -  b:^a  „u ti,  Ufi,. ,f   suivius  nut  Pii'.. 

f^D iat..,at«.l  .tuoi ^fJlt.f   or  ,U.raütiv,   lads,   sue],  us 1. v   t.,rV,r,tur.   erb „.i *.,.! 
CdK<- or ligniti-  coki, .l(-,dc i'roM \»-\v»-i:   ligniti-   ;,-   v,,n+i-   i.. •; i .    . J    -1     "ft"11,1-   u»  'l!)utlj  lnuic.       iJa,  industrial  sede 
eduction   ,f  low tun^raturo  coke   (Lol.it)   irò;. Sxn^r.ni »c ¿iBfi  c-,is  iiUS bc.Jri 

wuli. <'stttb*isL» i bv Ui ,ion¡¿.t  «uscirci:  Leber:-tory   (..yder-.haci) id' tì'A- .J.-uacj j   -.,{' 

Scientific   and Inuustriul ^¡»-prti.        -   (irt^-v'  f'   ,„i i   «,     «    J.   •   • ut"       *"  t-'XldU-c-c   iiUJ-scMu triais on   Iron   sp.dtin,4 

r-i...t -ut  ,,.  tur ^-.wìuaal ...*-tp.llurf.ical Luo.-Tut^ry,   ,.-laAt 
provai an   ideai  fuwi  i'...r ir -i   ir^.tircf •-i _     ,„   ¡ • -   <• 
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ìtfli.lf    Í.H    ...îi    ;:it     ni'V"       ."Ut>-M.P 

t¡-,rt'Ue,f.  «•lectric   ¡»; . -\ '       i.«     \ i- 

iíiijitsthím  -in.) S, ut     t .        .    r 

:.bi.vr jX'SSî bilLt.i . ,   .'• -     •. .,   l«> si 

ir ii pr«-]urti.»il   i-, t;-.   JJIJíü,   .*.•.  ..;-•   :v 

G-n  rmd Ori«-,     Ve.   •:    i^   ..'   ;j..r  i....,trll.-.«-;   :s .;,   h,tr_     ctH.ly .-..r.*« hrU  in 

Gujarat.        Ululisi.,   s-r.il  f im.try .i r< n  hls.at  lun. -¡c. •«  -.t v;:•*»..      »     t;..    lntr..,ret.il 

KindtiHt.ui Ht,-, J   liants  -,  «8.1.11?   « .,ä«vdl..t; ^  „p.   ,1«    «... '.., currently  CMiir . 

Asni.il foundry bl;.st  fu„î;c,   wit:   U -.   .-.ó mu.,    i' r.i ,c* • mianti. n    fit.,   t .a«   . »Uj 

output,   *ith two-tUrds of  it* eU:..nst,:   .,-.» bi. ^n. ,  nn.l   ,iind K,: cartin.   t,-» ho.« 

RMut  successfully ,.Rd    c n .lirr.lly    ..-«rutin*  in Indir:  nt  Bari» il  ítíii*aí.)   for th* le.t 

ntvt.ro! ytar»,   eri..inri Ly .rt:ibli«l.   1 vit.'. „ c-..,it.-l  -..utlny  i«rlu,Uiiè I. uniti.  r.n-l In-'., 

>f  •ïb.oui .«..   250 ,,,-r r.uiur.1 t n  of   ¿ron.       a , u,'  inJ..rf b.   Uri t-  ,mt uâ;   î& bi„ 

blast  furnnet   t—j-y r r :-un-lry  ir  r.  , r-ducti  n • •=   id.nti;vl  r.vit.-.l   -ut lay ^r 

iumual tun   »f ir >n» 

r¿.    * ¡:iod,m h;,,;,   .ut.iut    i.-uit bli-.H   furn.-e.-; wu'   :iU  it»  lr.t.at inô.,nious raid 

*.Xí>«m»ivt   lumili.-.rií-a,   < i, intrinai cMly ;-n î.i „My e.-r.jit«!   iH^nxivr unit»     nr-r« «or 

if it« capacity   is ut«lir...l .cr.-iy   1     ¿r-vîuc- ¡. r.-i.-.tiv«ly  J.-w r...t,   intcmctiiat« 

im.i crudi- pmduct  xi t..,   ttwS.rr ,ii„   ir. n.      ï,«t: util,»    tl     ...lna% bl-.at  furtiacr 

with  its  »ají  initi-j.  civit.il   inv.st ,.nt   rmd oV.-r-|.i>n.i»i  o€   ;.(!?.vy,   intnr r^tr;]   iron :md 

rtrt-l  CEI.-IOX  f- V  Í -un.,!-;,-  ir n-; -,.;;Ut,  ..,.>   i„ ,...st  PííM, *  n- t  b,-  r:lt.}l>«ther  tieeoptable 

on .-emonie  ^rounds;     ,n ti t- ,iltin:-.t.-  r-naly.i*,  L.vc-vrr,   it  ruH t-yìtmount tu 

produciti,   i.   cru,h    a^i-rj-.iiglu-.l product  in « !-,.,;vily  c^it^liî.el into.r.-.tod  iron and 

«t*.ta fl.^.-vlox,   i:.»to.-.d <f , ¡vitifj tl. •   s. w cru;.   a..'-i-finiab.a r-r „-tuet  ita lexical 

«t.-fi pr..duct-nixf   w!-.ic!   v.,ul! tï.<.r..by  . if« rtiv.a.v  .-nmiru  nnxi-.-u-i oapital  return» 

nnd -lividonds .-,    th,   :.,-;:vy o,-.,it."l   uivsthmt  • -d, .      ^,„Sf   ,ny r„undry irai  r.«ido in 

.- tu.vy ir-n  ...id   st -1   r   ,,!,:, fc  u.l      ;.» ,-   st   o,s,-s b-    nt   tï o  K.»rlìS(.    i   r« rroiipondlnä 

if ii.-t ,r*;r«t,r   -ut,»ut    -t   gt...,.-l  -Jî.?  .it,  finiBÌK-.!. Li,J. prumiun pnduct-raix,  yielding 

1l.,?ri-b.v unfavcur-tbl.   .-,./t-.l  returns.        U   is ¡.ardiy ructissaly t,,  indicato \ha% 

int^rrt.-d   im   •>:,.;   „t,,-l  h^n   .To  rv^-r.-.lly vol.  br.lancod   cor^lox.s.        ^t  the   same 

ti;:,    it   ,«   „,lj-!.„.,n t.-.-j  th-t  hi -Tir.i   rLllinf-;-ill   rapacity is nornnlly kept 

v.U   ,n  «ur,.!.!,«   i-,   r. 1 -t.;   »  t     ir.,,    ui-1   ,t.-,l-^.in,:-,  4, .t^ntini  in  r  modern,   integrated 
r "  'mi   ^'^   .•J:"-Ilt*     ";:   f- fl,xibilHy  voul.I w/ou   th«     ^orr.tiun -f thv blast 
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fwrnae. plant axclusivay un basic  ir.n fur .teel-.**««.       in thi. country,   integrated 

rt*«l plant, have hitherto  supplied the nc^r foundry pife  ir,n require, onta uf 

tuait»««*,* industries.      Prior to lr.it World ï/ar II,   however,  the spread „ver „f the 

demod. of .teel «product, did not follow any uniformly planned or steady patterns 

«fttorcby «kin«, roo«, for switching over of irun-:,aking capacity fror.; basic to foundry 

»rode, of pi6 iron.      Vh* situation has to-day undergone radical changos,   amply 

immUtyin* the .tend that the responsibility for foundry iron-naking should progressively 

and rxclusivtly pas» on to non-integrated blast furnaces. 

W,    «orid-wid« trends in ¿onerai favour tho production of foundry iron in relatively 
*mlUt Mast Ame«.,     In indla, the MMWfc. of metttilttrjslcal ^Qde Côkinfe coftX- 

»*e ***re«eiy poor,  estimated at about 1500 million tons10.      The operations of big 

U**t tmmm Äre dependent upon the use of optinmn siied ¿ood grado Metallurgical 

tok« fcoo. «4, or imported.      It is thus entpha.ised that bi¿ blast furnaces should 

INI meé for oakin* only basic iron to be rofinod into steel and finally processed into 

•fecifie product-mix, whilst the sraeltin* of foundry iron ought to be undertake in 

^fl^aratirely .«aller blest furnaces which can operate on alternative Indian fuels 

referred to  earlier.      SucL measures would be nctallurfeieally feasible and economically 

aceptable and from tho standpoint of highly scanty proved reserves of indigeno«. 

»etailiirgieal fuel., perhaps offer tho only solution both on short-terra and lung-ranee 

basi«.     the opportunity thus «xiats of bridging the present gap between the demand 

and supply of foundry ferades of pig iron and of ensuring additional supplies for the 

futur«,  independently of intonated iron and steel bas*, currently in operation or 
those pi uined. 

M,    India is a land of long distances involving heavy rail freight costs which can 

at*e than off-set any increase in tho iron production costs in small regionally 

dispersed foundry iron-naking units*    the lattai can well pattern the intanden 

growth of medium and liaht engineering industries region-wise,  over a thousand rules 

»way to the north and south of the najor Indian integrated steel plants located to-day 

in the BeÄgal-Bihar-^adkya irados!, belt.      This thon depicts the eonoral  Liu inn pattern 

of foundry iron-making in mall plants in tho broad spoetrun covorinB tho growth   .f 

iron and steel industry in India since the last    World War.      Tho subject h-.s been 

critically discussed at different platforms in India and abroad by various authors11'12 

including the last International oynpesium on "Iron and 3toel-raakin¿ with particular 

reference to Indian conditions" held at the National metallurgical Laboratory in 

February 1963 and earlier in February 1959 on "Iron and Steol Industry in India». 
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Figure 3 shows the Lew-Shaft Furnace Pilot Plant of the national ¡.'.etallucical 

Laboratory which ha» praducwd several thousand tüns of f oundry .«¡.rades of pi¿ iron 

from regional raw-materials fron different ¿.irta of India since it wont into operation 

in February 1959.      ïhe results obtained an ti-e cwtallur«>ical feasibility and economic 

acceptability of  iron smoltin«* with regional raw-mat tri als in the Lew-Shaft Furnace 

Pilot Plant have been very valuable in determining th*   growth pattern of foundry iron 

production in small Plants. 

35.    Fust developing countries such as India have fully realized the inrpürtnnco of 

well-knit  and integrated iron and st«?¿l bases to  i'wud the chain-roaction growth of 

secondary and processing enbineerinfâ industries that  in turn fern the backbone -¡t 

consumer industries caterin» to tic multitude needs <>f diverse products essuntial 

both in times of war and ¿enee.      Whilst the iron cad steel industry is highly capital 

intensive,  nu country can afford to  leave it to the vagaries of international trade. 

The rise of  such  nn industrial dovul¿.pin6 ocunoay in under-developed countries would 

however provici, the basis subsequently -,f ¿rowth on  »on.« nwn lc6s» and net an alien 

superstructure based on tîi.- imports  .-f irr-r  and steel that  is unlikely to withstand 

the »tresses of peace mid K-ast . f   : 11 the strains of  war.      The establishment of 

home iron and  steel industry provides in the ultimate analysis a self  sustaining 

oeonongr to  assist  a fast devolvili*  country,   such as  India,  to the sta¿o of an economic 
"take-off. 

36.    Such growth pattern of iron and  stool industry in  India in her oconoaic  development 

Five Tear Plan» has not been without  its inevitable tale of  sweat and toil through 

which India is passing  in its steady yet  sur. nardi  in not  only attaining self- 

sufficiency in iron and steel but also in her ultimate objective of beccuin» a leading 

iron and steel producing country in the world. 
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