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"HKcl *RcJ>R
‘HKdl^ 'HI^laff cf> f^cf^RT ^ Pci's1 t^RTT ^T^TcRl (3R ^Hej ^RTRH
f^efTRT H^ld-M) 3T^T 1961 ^5llP<4> eRTT ^Ic^lclcl) Cl^t

wrtt ^ sft i # yrf^T ^ arRfm ^ qfRnn
^l\ MR<<t»|3ft, MldHIellSTt, ?RTT f^^l^TTleRR^RUl '^'Klcpl RrW 
'R WRH Rh-qi f |

MldHleHait PlHiu! ^ ^>Ff 3Tcf cf^T W1H RTT % f% ^ffcA
3T^TrR eT^TF viMiflXJcf 'HRFT tKd, Ft afR vi^lA ^5llPl4) cRIT
dc^^pcPl Yic^Tcfctt stfPi7! ^cjki PiRa YT^TFeff ^r trtt rr sfPfrr 
RRm Ft i

^Rd MlOHIdi 'cftFT F $Rld vicMKH FRcttF sj-^lld yiPlF^T F> 
^FTKiar FT. FTcgdHF ^FFtt ^ feT# t 3fk 3T^FK ^t ^TF TTtcR FF 
^t vrlddR Fidel I F Phdl 11 ^td^ FF ^T^tSFF aTTFlFr ^ (^) FFpr^FTFi

^t TTefteT xtF ttfPrt ^ ten 11 ^ten, 3fk gn^tenn ^ unm ^
FF F>l4 'dMR g3TT ^ fui'dF) feTF 4 WT^ ^ Mid ^ |

FT. g^Fuft cf4 FFR dFT ^Rld vJ^ttn i\ vg% t 3iP $*4Id teW

n?f srgneR Ftete F?r urmtet t ternn gRF> n Ften
IFdul Mxx^d IqjFT F I 3TTFTT F tngFFHFn oTK Tq?TWF $tMld—vieMKd

FTet b)Idt, Ftl^TFnltsTt, aftF 3TWTIM44 “<& Id4 FF 4FcTF) 3TfcT FFFPft 
Rt^t tet I

MICMIdl 4'lvjidl ^ ynrfl ^tt 3T?ffFT ^rdFFFR, ^FTlPlFT 3ltenfl pTFFF 
^t FTT^FTF e^ FTF f FTT 3HFT F>fc5HI^4t Fj «1IMuJ^ cRTT 3RT cZJFtT F)l41 F> 
FTF ^tt FF ^l4 n^t 3TfrR FTM te RFeT F^ I

5ft. cTld FFlf
3&m

cn



3?^ cf>l40lc1 ^ ^ «f^T—^ 'jft vjHcH 3Tf£fa?

feRsT—^<5 | fcbcj $^4 ^ eTgrf ^ cftJT e|gd 3T^ '^l’4JK,

srrc^cR ^il4a ^ i crgrr-'^ efRit ^ ^raVr ^frt ytefrPRtft cf>t ^ttetr^ct
51M ’T ?T^ ^ ^ ^Cf H6CC|^4 f^TT I ^ ^Ff cfT^ ^ cZjfc^

eHldi ?TT cT? ^FT eft «T|eT cf4H ^ T?T t, ^ 3FMFT 
xTf^3 d^6 I ^ 3FTvjfFT mRicm c^t FFf 5TH ?T eft ^ ?TRK

^Nl ^T 3Ttto 3TFT^ ^ | IRft ^RjR A WT ^Tc^ ^FF cFt

3FR <FH ^ 45llPl<F F?^3ft ^15 vtIH^I^ eft cf? ^FT

<F>j4 F 3TFT^ ^ 3fR ^FT ^Ncdl 4t 3TT

'jTFJ i ^'Mi efr 14it ^ ifleilRicFl $ ^|ct ^ ^tr f4^ F4il4>

^5? '^T 3TN^R WT ^FT vj1m<FR 3fR ifl^Rlcpt 4> f4^RT ^ FFft^R 4t 2JT |

■^TT vSTTcTT 11
^ 3TFT^R cFt 3FR MciHl viTFJ eft sff^t 3T^vjft ^TPR ^R ^ft 
e1<t>*?l<F| -dlRe^l F^t v37F FT FcFNc:—^ 3^Tq FReTI 11 ^T RfeTT 4

qi'dl FTFT ^t FF ^’W<t> [e1<sj4 ^ feTF £)Re1 (4>Fi I

^’WcF F^t 'PiF—^3T F^t fRuTT ^ 3ge1—144^ F0R1RI ^ ett %,

'F^teT A^STeT, ^t!4>Jl ^iRf1!f4>— *tdd ^ 4t TTf4^T sff^F Af, FRT 
jfll44l 3ffF> 'Fxftd, F FF FF eRTT ?RT FF>R ^t 3fR F^eT—^t

’FiV^—TRT, FFf—oTTl4 I ?F ’'FFtt F4)Ri*it ^ FRnveT Ft ydlf^F) ^ 
f4^, illF) 3Tlf4 31m4) ^-WF) ^ vJF^cT f4>F 11 ^ 'FFF ^ FgeT—^

FRulKift ^t ’ft ^ WR f4>di [4k| ^ntt F^T 3lf4)d c}R^ vJFF^T 3TFTR cZJcKI 
Fx*il FFTF H^f ^ I >JF fTF IRff 3fR 'dHFt FqTRT^f cfF STTFIyt ^ I

MRemTTcT,

cn

^T t^RFF ^ SRRJ 6fr f^F FRTT F F^t fTRTT, ^ oil 16 3fR

FFTF^R Rtefl 11 3TTF FtFRT STIFtF ^ ^FFFF, FkFFtTT ReFT $l^dH

STTF^• ^vjIHO Ft Rt^FTFt FRT F^teT 3FFfiT FF ^> 11 STM ift
FFTtF FFTeT 3TTFFtT FFT F^ 3FFR Ft fcIFI FTTeTT t' I 5^4 'FTF’F FF> 3fR 
FRJFR FF FpTTFtfatt Ft^FR FFT FFRT FTFTFFFTF FF^t^r STTFR tilFel FRFT 
FlfRlI I

RFFt^ft ^tt 4t^F FtFF FF ^ FTFf4tF FTFeTT 4 uft ^Ff FTFF 4fHcT 
$\-cTlc^c 3ffFt FtFtFg^t F^teT ^cHIdlufl' FtT^FeT 11 ^FT FFeiFt F^t FFFT 
F^eF^yf FTFFFJ RfT 11 ^ vJFFt FteT 4t 3FTFT Ftf^Ft 3TRTR FF>F FRdT ^ I

TJFeTFt c^ FTFTFFt ^tt SRTtFt FteTF^FR 4 F^t 46He1 Ft FFF 3T4Ft 
F>14hI$41 FF FTFFTT FRet ^F ^ ^^-elF> f4 yjllel 3T9TfeT WF^RH FtF FtFT F)t 
44 ^FRT Ftt FTl4FTcft 14fRuII FTt cPTTeTR Ft f4 Feiefl F^t, f^RTFt vjRt4 
FTFFTeTT Ft ^4 ^F M.'^olF' F>t 3teT 4 FRteterFJ^Ft FFtlRteT (4>FI, vFTF>T 4t 

3TTFR FFtF FtFeTT ^1

4 3fcf 4 3RFft £T4Fo4 4tF4t FtFtTcft FF F^FR^RTt - 'Fl4, ^4t

'f4ulFI, ^RF^ HHell, eRTT FTTFTcfT 'STvjTF, FF 4t Ft^ FFtR c4 FfFFtF c4 feTF 

3TF4t el51 ell RTFeT FRcTT tfj

4

tgt. JlWdM^F ^vift

44 Ftwtar
■HKOlF ^FFTeT FlRtFtF0!

Od



c)5llp|0 ?r?-TT 3TPTPT 3TKJST yt. c^. ^cT. cHT y ^

3TPTR y^
y^TT ^ ■#[. c}^ 4,^0 "efr^T y ^Tlrf v5c4Kd" Mld^lcil
ytyRT y> StcPfcT yy^cT 
^ cpf, 2004 3 ^Kl feTter gyrfyj "^^-Mld yf^RT" c^ 'tfl ycfr|f$|d f^RTT

3Ryar yT.

11

yRcT y ^RicT d^-yVi yy) iR^y 3ff^ sfyoft vj^rty it 1 ^wrt 
vj^rTy y tf\ yi^d yy wh y^y^t % 1 f^wet yT yyrre yyf ^y \j^yry 
y> yyfrr ^ rm yyry> sy^f^Tyyy $ ^TT syyrfte yf^yfy fsy 11 yf 
y# yy^fTyT ^ y^fry y>T sfT? yyr^ ^ yryT yyyR y f^py 
yTyryiy ffhyiPyd y?t ^ 1

y^y ^yyy f^yy yjyifT, '^yqry yRyy“ y?r ayray arte yyy 11 #. 
:5^yyff yy ypyfTy ^WRT yrf^rypyy 414 ypn y^T aryl^T 4 ^yyicr y^yry cryr 
yyyy PihI^i y?r ar^yyy yyyTty^f yy y^? ar^yy yyr 11 ary: ^y ^yry^ $ 
ar^yyy yyyyyfr y cyy^l y^yy yy4 yy yyr yyy yypy f%yr yyj 11 ym 
t\ y>t ;yyyfi yy f44yfr ^ y^yy ^yyy yr^ylPlc^ yy ^ yy^y %yr yyr 
y 1 ^ 3tmt t f^> ^T yr^efFpy ^yyft yy yy yyry Mid chi y4 y yield arwr 
eRtyr arf^ yy4 afty arte yyyyyfr yyy y^4 y?f f^rryi yrnjy yT^fti

ai^ily> yy. ^cfyyy^y
45iiPich arl^yyfr

co

anypr ^ ^4 sreuer
yT yldd Rl6 chldl^ 

yr. [y^ici ycyy yr^T 

yf. fcT?yyT?T yyry

1961-19651.

1965-19662.

1966-19673.

yT. yy. yry yy^pyy 

yT. yr^yy yyffyr

1967-19684.

1968-19705.

alt cjysy yyid ypty 1970-19706.

41 yfet yfTf^T ylMMi41 1970-19717.

^i. 41. jilMid yryl 1971-19758.

yt. y^yy eiTcT wfi

41. yfePR yTy^yy

4t. ^yyyry RTy

m1. y ycyyyr yyTerpTT

yT. yy aiy^y yyrR 41yRyy

yT. yfly ^yyR

yT. ^cyddT dddl

4t. toy <^4K

1975-19809.

1983-198710.

1988-199411.

1994-199812.

1998-200113.

2001-200314.

2003-200615.

2006-201116.

ycfHM 3TE2I5T

4t. yy. yyt 2012-17.

HFI



cfSTT YT^XT^eft ^ ^TRfi STpft1!
^<1KI ’rf! ^ d ^T^efr-f^Rf^ ^ Rr^TJtXRT

3T?Rt^^J W^\ ^STRTHcI \ir1<^

■^if^'s’ 3fr^ ^'41 cf 3P2J iTRcft^T ,);TW[3ff ~cfi\ M^frl c^ ST^fTR f?l vi^^l

fel^ayui ch'iHI xTlI^ | 3iclVr^t?T ^T^Tcfcft SlePfcT PiMiciRsJrl 

R's' ufT ^4>d f :—

drci'l 3ft^ 4)Rlcpt *TFf 6I$^1vj1-|, c^>i4h 3TTcRTF^5 
STlf^;

did 3f^ ‘HFT cj^t gW^TT 3fK iftfrlcf? mRhI0! c^t ^4)|g4l vl^l 
g|$H, <^d1Xl, 3TTf4;

uft oqRkldl ^ *R eFTITJ ^ — HI<r1cj|< (cRct

PlRl)(( 4ef (4ef), efFTcpR (cpk!-l efPJcpT^), RldlRd (^gt. RldlRd), 

^RR (R ^R), 'R^TgTgg clIMfPH (Rf. ^Rpeigc) 3Tlf4;

■RRPferf^gTH, MlPllcl5lM, ^RglM, 3Tlf^ ^R)m41 -IHNed; 

ReRfcp, n, g vl^l 3Tlf4;

3PRTHT1.

W)

"T)

^RTR ^ oqcj^K gT ggT ^ 

Xfg^X 4^1d, ^gR, geRl^H, ytgpf, '^RT 3)|R;

dRld 3fR R5IH cf?r 3TRI ?TRgT3ft 
vjI'A — 'Fffiipf, cff

£f RJcfff 3|5R gpRT RT Tftcp RJpTTefr ^ I

Pc?l4> 3fR■fRRTTcp,

rm

2. gpRT ferfd ^ rp dRji Rjg RfaRr Rrq pi^iXI
3fR HMR ^cfl ^ fcRtyTT: RRTRR cflcT 3fR yiy A Id^ uTT

11 ^cTldlci^ RT ^dlR ^ cm. ft41 y ^ fl M^Pd dlPI PMlXl

RfaRT ^ Ft RRdT 11 Pdc^ricT yrd-RTf^RT 3fR dWPRl 
JRTRi 3TRTRTT uTPpnT, R5IH 3^R yl^dlRcR gRRpt
ij <^c|d Sid'li^d MdiR, cfR^ dlR^ Icm.

3. u-iiiRdlil 3TT^fcRTT P 'HKdld IdRdl ^ 3T8R M^tkl Pfr? uTT t,
: cp, R 2TT 3T,

tTtr 3?8R y^cfff <jwd wRy, vl-d a, rRt b sttR i

4. 'dcpcMHlSTt cf?T RRJxT Rgd Pld *I«{1 RT RFORTcT: 3|^cjk Ph-MI dMI 

Rlf^J |

5. f^4t Middl RT -^dld cfRcf TPRI RgeTcTT, c}?f 3fR ^’RJdT

RT R^ty RTH RRTT R7%^ I ^£R-RRRft y^fccRTt % cTcRT PlR^ I

6. R^ft PTRcfR? RMSTt ^ ?T^t ^ ^SRfRm 3{RcPTto> kl^'dMdl eTHT ft
gRRT dc^4^d RRT Rlfly 3fR s^FfcJ} fcTy 3PRTRr 'jft :—

r) 3tRtr ^ stRrp yRRRP 'Pryisp ^ y^fd R, sfR

En^3Tt yg STTdlRd gt 1

Rdf if cRlef #Rf 3TSRTr

•yTyraft yyfcHd R yy fteiegraph/telegram fcTTJ dR, 
continent ^ fePJ M6I^c51m, post R fcPJ gl4> 3TTR, cZTcTgR

^i du* did wRy 1

sraftft, yddicd, yTRfRfr sttR yryisTt R ^ R^ft wz yft ■HRriR 
iriyT3Tf "d ydfdd R yy Rd Ry>d, RijMd, m^h, RcRt, R^rt, 
Rd<RH 3TTR, gdt ^ d 3TWy did dlR1^ I

9. 3RRf*sfty trR yy 4ddijiR fcdd d fd^a^^i - ddRt ?rRt yy

7.

8.

nai



fei^d^l ^rRT vjlf^d ^ FHT '3TR) 0Kul clcPTR ^cpfFT^t

cFlf ^ cl ^ilRld 3TTcT^7cfKTT ^ I ?T^t c^T

^cJHHI^l fcTft ^f Id^Udyui 3T^u?t ^WR11! cfr 3Tf^|cnift)<^ ^PTT
3fR '3RT^ ^Ff hRcI^^i uff "HRcT ^ ftlf^RT cj^f ^ Mdfeld

?tl

10. foPT — ^f 3RRTy yy 3TrRf^7 ^ 3P^&T[ cRRUJ 'gfi q^, 
^fedd ^nq ^f M^cKI c^^HI qiRis* |

11. ?T6^ — qiRqrte YT^Wefl ^f 7RPR ?I6^, v^Ff guaranteed c^ 
feTq "qRfecF, classical c^ fcRJ VdiRHcnl', codifier q> fefq 'cRlvSchK' 

3TTf^ q> ^q ^f WTR7 3fR qT^jfcRP qWRTR^Ff Mfthd! 3T^TR «Hil«’

^ydl, dHd'lRid 1 3fR ^FrfafcTdT qq KfH fq cqcj^R ^ dldl 

^rflq i

12. miRhifa4) *i«;Y ^ "FfRt sjtq ^ptht — c^Rh ^Rifi qq zfsrRtqq qqq
^ qqr yqVl qRqi dlR’s1 3fk RRjqq YT^qT feTq qt YRqf 41 d

tqr qiRkJ | IRTRf qf ?Rq—qqqisfT qfr FiVddl 3^ ^IddleHTT

$ 'deiqdi Rieij?l i wi crq? tr^kt qq stwiRct 'siiR^qRr qq 
TtqsT t, 'cqrqqrRq)', 'didHW 3nf^ yqfcHd 'FR^hT cfrFRT qi&qt ^

3n%^r qq qqtq 3t^tRrt t q^g qqRrf^ qr^t ^ ^fr! qqr qq
'dcfcdl 11

13. 6dd — qq qrqqrq ^q qqqt % aqqqqqqq^FtR FeRT qq q^q qRq>

qrq A fcRqqr qrftq I

14. qqq quf qq q qly — qqq q^t ^ wrq qq srq^qR qq qqVi qRqr
qr%q, q^ lens, patent 3qfct qjiqT qq fcR^TcRR dFI, qr >l^uc q 

qRc^ ctRT. qRqr qtflq I

DO

PRINCIPLES FOR EVOLUTION 

OFTERMINOLOGYAPPROVED BY 

THE COMMISSION

'International terms' should be adopted in their current English forms, 
as far as possible, and transliterated in Hindi and other Indian languages 
according to their genius. The following should be taken as examples 
of international terms :-

Names of elements and compounds, e.g. hydrogen, carbon 
dioxide, etc.;
Units of weights, measures and physical quantities, e.g. dyne, 
calorie, ampere, etc.;
Terms based on proper names e.g., marxism (Kar1 Marx), braille 
(Braille), boycott (Capt. Boycott), guillotine (Dr. Guillotin), 
ampere (Mr. Ampere), fahrenheit (Mr. Fahrenheit), etc.;
Binomial nomenclature in such sciences as Botany, Zoology, 
Geology, etc.;
Constants, e.g. 7t, g, etc.;

Words like Radio, Retrol, Radar, Electron, Proton, Neutron, etc., 
which have gained practically world-wide usage; and
Numerals, symbols, signs and formulae used in mathematics 
and other science e.g., sin, cos, tan, log etc. (Letters used in 
mathematical operation should be in Roman or Greek alphabets)

1.

a)

b)

c)

d)

e)

0

g)

D2



The symbols will remain in international form written in Roman script, 
but abbreviations may be written in Nagari and standardised form 
specially for common weights and measures, e.g., the symbol 'em' 
for centimetre will be used as such in Hindi, but the abbreviation in 
Nagari may be This will apply to books for children and other 
popular works only, but in standard works of science and technology, 
the international symbols only, like cm., should be used.

Letters of Indian scripts may be used in geometrical figures e.g., cb, 
^sT, T or 3T, ef, Tf but only letters of Roman and Greek alphabets 
should be used in trigono-metrical relations, e.g., sin A, Cos B, etc.

Conceptual terms should generally be translated.

In the selection of Hindi equivalents simplicity, precision of meaning 
and easy intelligibility should be borne in mind. Obscurantism and 
purism may be avoided.

The aim should be to achieve maximum possible identity in all Indian 
languages by selecting terms : a) common to as many of the regional 
languages as possible, and b) based on Sanskrit roots.

Indigenous terms, which have come into vogue in our languages for 
certain technical words of common use, such as cTR for telegraph/ 
telegram, for continent, for post etc., should be retained.

Such loan words from English. Portuguese, French, etc., as have 
gained wide currency in Indian languages should be retained, e.g., 
ticket, signal, pension, police, bureau, restaurant, deluxe etc.

Transliteration of International terms into Devanagari Script -
The transliteration of English terms should not be made so complex 
as to necessitate the introduction of new signs and symbols in the 
present Devanagari characters. The Devanagari rendering of English

2.

3.

4.

5.

6.

7.

8.

t

9.

rnn

terms should aim at maximum approximation to the standard English 
pronunciation with such modifications as prevalent araongst the 
educated circle in India.

Gender - The International terms adopted in Hindi should be used in 
the masculine gender, unless there are compelling reasons to the 
contrary.

Hybrid formation - Hybrid forms in technical terminologies e.g., 
TNfer for'guaranteed', crdiRndTl for'classical', cbt^RbR for'condifier' 
etc. are normal and natural linguistic phenomena, and such forms 
may be adopted in practice keeping in view the requirements for 
technical terminology, viz., simplicity, utility and precision.

Sandhi and Samasa in technical terms - Complex fonns of Sandhi 
may be avoided, and in case of compound words, hyphen may be 
placed in between the two terms, because this would enable the users 
to have an easier and quicker grasp of the word structure of the new 
terms. As regards in Sanskrit-based words, it would be
desirable to use in prevalent Sanskrit tatsama words e.g.,
bmcf^cb, e!TS#Rb etc., but may be avoided in newly coined words.

Halanta - Newly adopted terms should be correctly rendered with 
the use of 'hal' wherever necessary.

Use of Pancham Varna - The use of may be preferred to in
place of cM, but in words like 'lens', 'patent', etc. the transliteration 
should be and not or ^ud.

10.

11.

12.

13.

14.

★ ★★

nsi



a
^TR^T ^ arty ?WRT 

^fcfFRT

^WR17!?!: eftFT Ml^>fr|c^ 3TcR^TT ^ f^icicll I cfTift viechNIrl

Tf wV—^ ^4 f^Fft ^ cil^ TJcf $-<Mld c£> ^7% 3T2TcJT Ml^ ^ ^ I 
vidc^l HHl

efr? 'i£Ju'S, '3etf7f ^ §3TT I ^dl ^FTF ®TT jffa cn#RJt ^
tJTg ^ xTlc^ cR^ ^FTlt ^ I rf)Jo\ rffi 3 ^ ^ ^RJN vrf7! ^T

^ sfk PidcTl ^f f^icT ^rvj i ^ffr cj'jT? ^ anfc^ ^r ^ eft? czjcrgr?
^THFT Rld^ I ^>!ldi(ccj0 WT^FTN 2000 ^ 3000 ^Tnj4 Tf cft?T

fHl^t cpj -c^i ^cT fteldT | 3fncf) ^idd^clcdl t 1% ^ 7RTR ^ 
3ft? 3^Rcj7i ^ Wei cTTM ^T yfed |3TT | uieifch

3fR 'HKd ^ c}?! ^FTI efTS^T ^ M^el cf?! Rlelc?! ft |

W? cWT vjiidl ^ 1^ WI wtfcf^TRTcp (6000—7000 1^4) ^
WT ^ efl^T WdT WcTT £JT | efR WT WTT cjk-oci if W cMT, Pi <7) el 3fR 

effFT PfeHcR cf^t ^ cf^ tn^, sjf | 3TT3T ^ Pl^f if ^fT ER^ W MtJeld 11 PfST 
if 3000 ^TR4 WT ~$\ ^ff if efft ^ ^f^TTef ^ I

(Journal of Iron & Steel Inst. 1925 Vol. 12) I

STRjfcf^ ^ fcfW if ^Iaetf441 ^f WW ’J^f 11 3T^7TT7 WTef, ^Pf

25 cT^T c|vjH cf>T

rrn
2—302 Min. of HRD/2013

cjf^r W $tW/(1 3cQTcpT

fcp Peras W Day feTC^P t (JIS 1887) fTT^T ^ wP Pt? ^ 
^3tT?T Ft tJc£) eft TaTfTW? ^ Pleff^ if i if Dr. J. Mtteath

— "The antiquity of the Indian process is no less astonishing 
than it crenuity. We can hardly doubt that the tool with which the Egyptians 
covered their obelisks and temple of prophyry were made from Indian steel. 
There is no evidence to show that any of the natives of the antiquit)', besides 
the Hindus were acquainted with the art of making steel"

w Pi <wi Trar t Pb ftP t§fRPrt ttfi
FWIcT 7W WTFN if fcpTf 2TT | TRcf P FTTRT 3fP vHTTT M4lJI WRTf

yikl W? &TI I

P Pw 4P Pfchd^ cpr

f fpj FT-f FTcf P

cftPr TfP? Fpf fpj TRrT P cPf rT^TT ^Wld FFlP HId ^JTiP 11 IP^f P eTTT 
7TRT cTtFT "HTW P PWTf WcTT &tT | WT TT fP> TRF P FSTcfT Wcf TdPw 
Pf WT TfFEIcTf P feT^ uTp P I Hadfield feR3p t — "The Hindus had been 
familiar with the Manufacturing of steel furniture" Wf fP> WT7 TsilqH 
P fcTtf ^TbT WpT FTcTT FTTFcT (Cementite Steel) W FpTJR WflP cffeT 
FTTTcf Pf TRcf P pTftf Wp P 1

Fief P P?f P fPfP^T WP W P ef^F PW fPcP “t, fpFfcfp Ft?
ppp 4)|4d PfP3! gKI pjcfp Fp I TfF cj^3p cfp '3*1 P) 3TTg P ^RTR

% fp 'HKcl P cpFT 'Px FTTTcT TTfPRra '3?' P F^ikr 
Pi FFpPb, ^P
Pf PfF—cR^P efTW 1200 P 1600 ^TfipP Pf t I F^J 'P 135 PfP W? 

11 FdP 7 FFT FT^Tcf 3TR 14 WT cffFT 3TPpP mWl P W4T 7RIT I FTfP
TfTb wfeR t fP FRpfP Pf cPf 3^7^ P cftFT WF Wp? Pf fPlP 3Mp 
FFF 5TTF P I FMI W7R p fRRTR PP fP TffP??, §0, PcT, 3FfP Pf 
FpSTT cfRp W TFT FeTT fP P TT^Pcfcb FFbTTTF
P FTF fPP ^ § SiO; (P?) ^FT pgfPfpFF, P 
TrPf PP 3TFTf tpFFT PfP P W ^ t PR Tp W? FcbP P Pf FFF W 
wP^g Pt fPP |

TFT FdFT
I PPg PPR 3TpF ^TR PT

ftP PP P fP tP 11 cfp 
FIcJTd PP fPT

Hsl



(TtW W dcWI^’i

cfZR 3T2Tc]T viol^Mei

nra: 600 ^ 500 ^Tnj4 ^ ^ | ^ff iTR?! cT^TT SHlulK f I
3fT? ^ ^ § I

^f ^5TcT 3 ^TRcT wfeT eTt?-?Wfrf ^ fcrf^ c# Wf?, 3RT 
cfR^f ^ ^ vj|^ — (cf?) fc]^cj[c)<sij|el f^ecft c^j etfi? (^ft^ft ^Idle41) I

(^) ^HF}§ ^ eft? ^ (^M <ldl^) I (^l) ^?R WIT W eft? Wf

(iS^t 3ldT«ff) | $e1Ni 3RjTR ^ 75 Hlc^ ei41 rfl^ Rtl^ cl^lK f^TI 
5TT eft? ^T? ^ v5?R cft^T ^R ^ ife ^fR I 41dl^ ^t WT^T ^FI
cftF ^t '*TR 50 ^ t I 3T^5 RTH? ^R ^ cR? ^ f^FT WR t ^ 

et HKel rftq, ^RU|6j|c; vjTT?FJ7HR rffd, 3TRTR ^ 4tuil^ cflF 
C|%? I ^ e]R ^tfatRT f^cRUf ^ f^TT FT 7?I t -

JMI

O •

Reeft FI Ft? RT'TT
^RRTT *R ^ ST^Tt^TR 11 Dr. J.D. Fleet (Corpus 

Inscriptionum Indicarum III Early Gupt king - Calcutta i 888 P. 139) feRTct
t cfrrrft/xftsft Ferret ^ Fm ^r Ft foisi % rrft wtF ^

F? ^FT f% F? FTF, FFFFT FFFT RffRrJ FT RFF FTF t I f^f^ F^t 
FFJF F> FK FcJRrTTR FcT? FFi FT F? FTRF t I FRF 3fR 

^tt eft? FTF t ?FFT FF 3fR ^ ^RT Ft^ F#11 Mr. Ball (Geographical 
Manual-1881) ^ $FFl '^jR—^ F5RTT 
^ FftaRTFF FFTFT (1925) F? RTF fcRpt eft% FTT t (Ft4f 0.080 
FfclFF, RteflFF 0.046 TtfcRTF, FRFtRT 0.114 FfcTFF, FT?^tFF 0.032 
FlcRTF, ^F^tF ^F, cffFT 0.034 yfft^TF, eft?T 99.72 FfcRTF) ?TFFT TR#

F^t RR — tRf?F f|—3TcRF Rel IFT^FeT FFFT 3RJ^ FR
ftfRtf ft? RmW ^ fcrRr R cr? ft fT?t ftf F^t ff ftfft i

fRf FTF FF 11 RF-RF R F^T Ft% R FTF FQfI Ft 
FF FT TJF FFtR Ft ^flFFT FtFT FFT 11 23 9?tF 6 ?F (FpttF R ^ 3' 1' 
FF Ft%F) T^T FF TFF FT FtFR TgFR RFTT ^FT FFRFT 3 Fid 5 ?F FT t 
3TRFt Ft F? t FF F FF^T FtR RT Ft? RTF FT RlFFT RRT 99.37 FT? 
FRtT F^t FTFT R FFT FFT SF, FTf^ FF R FFTFT FT fR I

RTT RTF FT FFF

QO

cf)&i w $tWici d<yi<ii

FRRfF Ft ? RTF

F^FFRt F FTFF 3TFF ^ ?fR R 13 ^ FR F?T ^f RFF F? RTF 
RFFFTF ^ FF FT I 3TTFcTF F? ReRt RTF R ^ft FFT FT I 

W STTFFF ^ cflH—FR FFFt ddl FT I ^ RTF F^t FFI^ Reel) RTF F^t 
c^F^tt fRf 553 Ln)c 8 ?F, TMl FtF FT RFF RTRF T?T ?)FI I FR TFR 

FTFcRTF FTF cR ffftRI stt |

FTFF 3TT^ FT Ft? RTF

15^1 FFRft FT F? RTF, FFTFH R 3TFcRF7 fIRf F FctRfcT 11 12 
’Rtd 9 ?F RET R ^?T F7 RTF FT RRJef t I

r^Rtt ft ^4 FiRy
RR Wl4lF 7(F Ft ^>k)HleT f%Tf F^ dtF efl% F?t 3fR RTFeft F?T FF? 

4 F? JlR^ 3TTF 41 F?T ^ | ?rR 4)? Ft F?—F^?t FF STTFTTF 4RFT 
FTRfT FFTF ?t FTcTT t ?F F? 3TTFR I 6" x 6” Mr Rtd FFT t 3tR ^RR 
11" x 11" FT 25.5" eTFT ^ ! ^RT FFcTT ^ I5t^—Rt? 4tFt^ F? FF RTF FRT 
FR ?F)?t 4 4Td 4t? FR FFTFT FFT FT I ^'Tl't eft^ F RJFt FF fcReTFF 
FF 3TTFT ^ el) A 4 c^elFI FT^ Rt F?

T—1 : FRftF FTeT 4 eft? F(jF) FF RRTFf^F f^FeTFR

RFTT 'Flvri 4

ReefT RTF 
375 f?cft

4>)unF 
f4 1250

3TT§14fFFT FR RTF 
1241 RFT^)

FFRTFR
FRTTFcTcTFR

ff4t 0.080 0.02 0.110 1.97 0.80

f^feTFR 0.170.046 0.10 0.07

0.006 0.024 0.07 0.025RcFR
FFRFRR 0.114 0.28 0.015 0.02 0.040

^FttFT 0.07 0.360

FFT 0.034

Hoi



cffWT W 3?W^

*1Kd ^ clt? ^ ^'Wld VJCMK'I

^R cff^tcT cRzfr ^ ^7? PTFP t f% 1200 t ^ WT^t ^ ft eft?T

cRTT ^-Mlcl cHI^I cfjj ?lftcPT 'HRrf f 3TFI Mtlleld 27T I f SilRduTl ?T97T 3R?7

vPpjTTfrRit 3PTft cf> ^dlf^cb sfft TrT3T f eftFT «Jdlfl ^ff I 311 JlRdl 
XpP viMullfrl frr ^ RRhH WRt uFTeft f Ptddldldch

vJccRSTctST, R61V—fitTfTeT— vifWlI ^ 3TWeT f RdH<^ ^ ^dl ^7 'dTR oil6^^,
i

chM'^cj 3TTff ?TT I eft^T ^t fct^t W ^ I ^Rf>T 
3PTft frf^fr rRP ft Y? W I ^ ^nff ^RTcTt f eit^l

^IvdK'l f ttdrT] 3Tlf ^ vjflft I ‘Rcfj RTH f^<^dl 'Rft ®ft I ^ft 
cRf? Pt c%T cRFt ^t f® RTT^ ‘HRcT f ^if I ^ift rPP f^ff f

^ vjHvjilRt ^ ^fRT,

sRIcfR

ft villlcl cfjT

cftFT «RTFt eft Midld Hcgfrl 61 Rid cfRf cf arfcfj 
Rnfrt cf 'def d ffet f I 

cf>FTR Rfn§T RcJ ell61 Ml'S! (^T 
?TcT f pftd 3T2llRcTl ^RT TpP RTRRTR WlRtcT ^3TT f R) f dK6IC cf uldcil 
f RFT-3Rp7 MMvjiifrl cf 90 cjffcj ^ ?TRf ef>f PTlRPTf f Mcglrl 
gTTT eft?! RTRR ff'RRTT f I 3RTR f eftf «1dlf cf ^ef 3TTRT

^ f | vjIIMH f ft3RTR7

ff) f 3TM ft 3RRm ffRf f |RM'dl

ft RR RTlf f I 5lld ^3TT f 1% eHelldlC 3RR7 
fctRt ^ 5.6 febcfl eftFT eRTRR R<sll ^ef f, ir ^dl uiiell f ff> M^ct ddlf 
f 250 focTt rPP eftR Rff cR? ctRR RR Rf f I ^ 'RRcT f eftFT eRjf rR 

^c% Rrt yffhdl RR jj'i-rtdld RRf st RfRft R^d RTFPRRt Mr. John Percy 
f 3PTft 1864 f ^?ft fcbdM Metallurgy of Iron & Steel ef "vsRctd RRT^?H 
3TTR STRRd" dld<R 3JKTF7 f ^5 254 ^ 270 f ft f I viden ddl j'dK dl^l 
RRFt zft Rft fcrfM RR ffft Rffmel ftft ft, Rd Rf ftf rfR R RoR 3fR 
RfsRl 'JTRd eft ft Wit f 41 df RfT RTehcTr f I ft R dJl^ fdR cf Rdd f den ft 
cflddI (^TR fted) cT^TT RdR f) ddf 3fR fRf Hlfd ft ift ?clT ff Reft 

eftepft cr Rfm fmr sn i daRi rrt ft ^eft 2' f 4' #ft frft ft ffRnf
R RR 6 Rfg rRt RTdT S7T I Rft ^eft ft 30 RtFI ffeRP Rl I

[ID

?7^7 ^ gxWici dcy/^'i

ftefIRR ^eft ft RRR Plft pRRt 6' ft 10’ 3fR ftf cHett ffff 10" ft 15" 
ftft ft f RRf ffRP ft feft f dft ftft ft I RTf AfO: ft PTRI 3lR 
Jef ft ft ft ft TftR PR pyft dlfl ft dlff ^eft RRcT Rf | ^eft f ftf 
ft CRP7 ft RP ftf f- RP ^Plff f jfR, ^RRi dld,dd PTR PRf f feR I

^eft 3nft R ft Rift ft, Rdf v3PR T^ft 
den Iff RRPR SIFT RcTT ft Pflft ft cTSTT ftf ft FPl ft Rift ft I 3TRT eTP 
dlf R vJPR 'f' Plft—Plft efR—3RRefj 3ttd el^ft entdell ft fR ^Ictt dlft 
ft I RP efRT RRI ftcTT cTP eflf ft ctPR dlc^dd PTR PR ffPT RldT 
f I 4—6 f ft f Rh PI eft Hid fPR ft PTTdT PT I dleldf eftR ffppeft ft 
vjf Pftft ft ftST PfRTT ?TT rtlff eftf ft dldHel 3fePT ft PTR I

RP PfR f Rh 3RP PPR ft TsTlft pft HRft Hid ftft ft I pfpl 
vJPRTPP f Rff PPR pf Hdft PpfeRT ft I 3TTPR f 7R fteTTPR RrHft fflt 
ft RRTPP cPRt 15"—18" rRTT vRPlf 30” fteft ft | etTR pf ftf ft eftf PP 
ffeft ft ftpPR PR^ RiPPetl PTTctT &TT I R? PR Pdft dWft Rg?tt ?tt I Rh 
Pfft f ftp—PR PR Hlel ?ftP) PR eftR ^PR ffpj PTTPl PTI PP Pdft 3TR 
ffff PRT PP PP> RtP f PPPTefTP STPeT pf PHPIHRiP- PRTeft ft ffetft 
Ret ft f |

PKd f fff^M 3TPeft f PTPT PPR pf RfeFPt PP PPdH PT | PKult—2 
p RF P2P ffp PR f |

(pfftfp 3RRp-fffp RT PI — ft. ft. PPRl) Rf PP RfePPt ft fpR 
PRt eftpl, Rt^Jcg eftPT PPT dl^Hel PP PRTtpffpt ffPeTRI PRft-3 f ffpf 
PPT f |

PP pftPetT PTetPR

PlftpPPeT f PRP f fPR eftf pf ftp ft^TPT ft—

1. PPdT eftR 3TPtp RP ^ eftPT 3tPPT ^Hcn eftPT

2. ftSR eftR 3TPPT RFTTP fftRRt ?ffPR PPR Rtf f |

3. RP efRt 3fptp PRP efRl 3tPPT dellf eftR

OH
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W grPTTeT JrV/t?^

?F#TT•ii Mcpi^i c£ ^rT# c^T ^Hid vFic^ T^md i^f Mi sq i 
(Mef 3TTF 3TPTFI F^tef ^ (iv) ^ 162-172, 1893) fefT^ f 1% 1857 

Mel WFMT 3TxM 80 ^ I cM ^
eM 3fk qT

WTT FT
?WTcT 7qMfT-^M sT | FFT FF FFT Ml McT Mr 

l% 1830 ^ cZTRT M FI qef FTTFFTFT 2TT | FTTrT t % FFT^T

FT efl 61 dF F ^ eft# IT F#t 3M5T 3fk ^ FT I (did3#—4)

M FT eft# Ft cfld-FR FR M FI FFtdt ^T 
^TcTF #t FT# F# FFd IT f^Hfelfed MeTFF Pteldl # -

vMFT FT

FMI FI FO FI^Hel

Fe-99.94%, Si-0.01%, S-FFF, P-0.013%, Mn-F#t, #FT^ FrM-F#t, 
f#f#RT Fl4d—0.03 qfrRTcT, FF FFFI Ip« fMl effFT $ddl F# qF FuT^d #tdT 
t ^Ee-T^ITR 3TTFR f#FT FT FFdT # |

^dyT ?Wd

FdTId FFFT # FdM F# Ft 
F> F #t ITF?T felFI F I Ff4f f#eTTFI eft# # ITTF^t 3#! ^Fr^t
f#Mdl3TT ^ FJFF JJ,uldl FPd F# FT FF#t # | Fd # Fett-Flf# FTF# $ \ 
dIT FSF F# FTF# RF FRd # ^Wd FFT# F# d^Td f#f# f#F%d f# 2-tt I 

’ Fid FF Iddd, TjMt IF T£#F ^ FTFT FF#t FIdITF FeRFIFT «TF6R
# FTdT FI 1 Fd ^dF dIFTd 
f#FT FFT FT I FdtdF dFT 3mTF#F # dd f#FT dlFTd Ft dFF 7# FTF Tt 

FTFT FTdT FT I #f#dTf#TF

cTTFT

ft dFT 3RF IFFT3ft FIT fcF ddTTd ^ W 
T # F^d F0 FdT Feldl # | MlFld Flel # TTTIT f#IF, FfatF FRd dlFTd 
F# HFtcdF FTFdT FT FT Fd 7J#F, #TF, FIF dddf# #1# # Mid fMl 
FT I FRd # FF 1—2 FtrRTd FTFF

Mdlu

vrTTdT
^vHId SRI

FFT# F# e# | 3RF #F # deTFR f# 3TeTTF 3RF-IRF #t FTIcftF ddTTd 
IT FFT# FT# # | Fd fdF $FTId fF#ITt F "41^41 FdR#t dF FeTdT IdT I 1960 
F F#aTFT FIT FTFT FFT dd dlFfd F 2 FfrRTd FFFF #t# fl #t d#

ITFdT # I
ddF

#t F## #t 3TTFFI f#FT FT

EH]



cTf^T cf gw/rf dcw/^'f

xW^Tl 3 : ^ ^"ii'N eflt rRTT JTI^Tef c^ ^RTF7Plcf7 f^efW

YRTRTf^fj cTc^ 'W W elt^T d)6l £rnj*Tcf
tgcT 3Tra^T Fe% 54.99 96.25 50.64
3TRJ\R d't'H Fe (Metal)% 22.53 94.21 3.7-52.87
^i4i c% 0.16 0.21

Mn% 0.057-0.043

P% 0.02

S% 0.007-0.2 0.033

STT^T FeO% 4.90 1.55-013 59.12
STRICT STfcRTT^ Fe,0(% 1.18 4.53

factor Si02%
ai2o3%

0.30 11.82

0.034 9.71
^fe^RRT STJcRTT^ CaO% 7.84
^tt^RFT 3TfcRTT^ MgO%

3TRRfT^ P205%
1.92

'T7TD^T 1.99
afR NaO% 0.765

tiRufl—4 : cTYf cRT ^Kil^p|0 f^et^7!

cl) 61 arrar^f
98.18 yfcRTcT fYid^l Si02STRR^T Fe 10.33 yfrRTcf

0.005 wfcRkl A 1,0,

YiRck 3fRRTT^5 63.27 yfcl^lcl

Fe203 FeO

RRRR S 1.83 yfcRId

P 0.028 Ufd^ld

^l4)ui Mn 0.013 yfcRTcT {RRTT^5 MnO 0.23 SflcRld

1.11 Mlct^ld CaO 2.49 ]?fcn7I?rSTrgiTcT (Slag)

^i4d c 0.66 yfcmd

mo

crfer cf cT?qTcr jcVKt'f

3imd4dRhd t $ddl 3TRRR ^ 4) cTcf

7^ ^Rc?RJ TRtfRR ?R? ^7 w^\ ^ ^ t RTcl t 1

ti§>d cRR 1RT 5RfjR cf) ^TTcT cf>I 4^1 ^ ’'fTRel d^) ^THs 1
^RRTT $ WFt cTd Rf? 3TTW5 ^7[ f^m I ^ ^TcT ^

cTR Pl4^R WcfR ?T1 1^4 •HKd'l-y cR^JR vdld-Y 4 I
mRcJcIr RFT cR ddccRK,
810 47 650 \t#\ enq ^ 4^7 2 qfcRTcT TRltd WT ^PTm 3TfrT
?r uttctt 11 ^tq 45 trt^r sfY? diq q^ q? stwr 44 4 WcT

4t qrq i

^FTTcT q*Tl4 f4f^T
qi#TcRTR 4 cpn4 $ 3T4R5 f4tM q44r 4 3te4 4) ^4 t«tt44t 

^ta34 q? smftz i rr 4 ^tkt q^f4n f414 wr ^4^ f^r
q^T f | ^qf4 cRR qq4q qiel 4t4 -Rra cRi^R c44 c4 cRR% f4 eiicpx

-TT) q qiw M'S! cp non oiix ^in ^\n ■-■vhm'n v'-

stt f!R f4aRi c4r qq5

q4 f^Rji dial

qq c\

qq qR f^RT v,i!dl
sq cTTf45 qt4r $> ^44 3TTqq 4 ^el—f4ef dl414tf4fr cnq q?

^ cnq 1400 t%Y4 44)4^ c4 31K1HKT 6ldl sq | $4) 6ldd 4 Mai) cT^TT

^4 qR5 qq4q ^cRTR c4% 4 qdl 
t^q qq e4% 4 <41^ 3 mR) 

t4 teiq qqr f4qn qncq qi i qi^RRci: 1400
4q4344q^ w i.6 7mqqj4) 11 4^4)q^

t f45 c4q qq4q e44 4 Rum ^nt ^ef Rnm qr i ^qqr qq 

'dKu?l—5 4 Rdi ddl ^ I
c4 q^ w 4 cR44qd f4f4 ^ ^ncr tdR 4t wn qr, ^tt 

qlM qRcf ^4 f414^T d^Tldt q^T ^TcYd. qfM (aRlcldl^),

T^qqi (qqfcq) ^44 I qd^TeTn 4 teR (qq4d 1.23 "4 ^iqi)
^qicT qqqr vdidT qr i fqiq4 scum) 4 q# d^n 4 c4?t qq ^qm f4q4r 

-^4 ^rcjcT 11 4r4t Ri14 4 qqrq qq qq4d ^ 4)4

dldl
TcT 4qR q>\H 

1500 144) 4fcdrqq q? 4)4

14^11 qq^r qr,

I 26l



ciltf! cf gw/cl •dcvicj'l

TTT^fl-S : (1200 t ^ eJTcO

^Tef'T yfcRTcT cTr^ gfclTRTvicMK^I ^TcT

1.642 S=0.161. Mn0.037

1.652 S-O.l 7. Mn 0.0036

1.970 SMn 0.07, P 0.02

(1) 0.963 S=0.02. Mn 0.097, Si 0.13 
S=0.02. Mn 0.03, P 0.14, Si 

Se0.13

vj|9e1^ 1.214

(2) S=0.01, P 0.27, Si 0.140.450

3llY ^RTfrf Mae?l
fcrf£r 3TR^ ^ ^ I <sm-|0x! RcTRR ^ ’ftcRT^T 3txTcf
31 |c^^ui ^^TcT ^ | 1600 t. ^ FuTTCl ^7T ^PTfcT WPSTT ^ efTTR W73 

7^ fclt?T '3TKTT 5TTI ^Ff"^ 7T«Tt 7^ FtcTT t % '1TR?[ TJFPT 
^ 77? '3^TPT 3Tfrr 2TTI 3fft eft 3fft 19 cfj ?RTT^ TO ^ff

TOTFR

^ciui 7RRT ^1 f^rf^cT ddcJK, TO17 :, 3T^?PFR,
dld^vSi ^c-TliR ^ | ^77 47-Mld Tffl' 

^107 STTcRTOm^TTR ^fl m3 ?f^P7R 7T2TT

3TFNT, WTTJF, RlfeRR, divriW, 
TOT7 i\ eRT feT^

27T|

f^f^T TTTOTTl 7^ T’-^TOTl 7^ TTTST

cTOTO TOI WS 'TOl I v3TO^ TO 3FR TO 7-1 eflt TOTTcT ^dW 7TO 
TlTtflm 7^ m 3T7TTO1 7% I TO 3TTTO ^TTT ^1 76R TORT TO I TOFT

# 3TO?r fcrf^T 3TFftcT Fp Tpf dR Tf^
FTOTST^ T^llf^d foTJ | 31 Kd141 97RT 1?\ TO^ 

^CT>I, d4dl, 7777 STTf^ 4711 cf?! dcpdl<4) 3lMdl4 ^ I

[2O

cl)&/ W gxFTffl dcVIcl'l

3n^f^RT eft? TO ?7TOT TOTTTO

3TT^f4^ efT? TO TOTTFT F^ TO 4 TO TOcT f\ TOH 37170 t ^dleld TO4 

TO T^Ff? TO^l FJ?t cTTR | 1914 dR 7TO> TOcfl gKl 'Jl441 4 ell? FfTf
?77^ TOT 311RTOR 7?3TT of^FTcTO 37TOT H7n441 TO^l (RcR^T^t TO^Tl) 

FfjT I 1741 7ldl41 4 FOTFO FRt4 TO FTO ^3TT TO 184! 7ldlc41 4 TOT ^ TOTTTO 
r477 TO TORT TO^t I TO 4t TOTf^TOT! 4 ef!?T TO TOl id TOTT^ FT?1 7TFTO?TOt 4 
7^TO7 |3TT | 4r4! !4!4 FJ?[ fMOOd to4! FOT 3Tte TORT 4fT eRTT 1 TO 4l7H 

TOTFT FTt! 3074! TOfeTFT FTTO^'TO, 3171317 F^ FOR11! ^FT ?t 1

TORTTOT bid I

TO I

TOR? TO3 T^TO Tpf 44077 mRci^cO FT?f fuROFl 3TT^pTO cT7? TO TO^R 
FTO 7TOTTFT §30 I ?7ff ^ 7TRT 3llf4^d 3T7TOT ?t4 f4!4 FTTO 1900v3cMi<7d

i 4 f^TOefl-TO^ ^ ^TTOI ?T4 FTTO I 1950 4 3TTTO43RT f£ TOR TO7T
RlfclcPI-4 FfcRflTO FRT 37R47 ^3TT I

TJTTR 77 34 eft7! 1700 4- 4 TOTFT 30^ 4 to474 TOTFl 4 ^TOTT TORd TO 
sTOlTOT f4f4 TO7T 77TO Tl^lFTT ^ ^7-M'lFT TOTOTOT 77441 7774 OTFTTOF4 ^TO7 

t7 TOFTR !4rTT TO \ elf4>d 37434 f4 TO7FT 37 FRTOTT 3RT4vJTTFOT fztptfo 7TO
4! vr474 ftft e4? to TO-Rft to tottto to ftrftt Rot sfK 
RrT 3TTTOFT ^eFR f4 ^4 RTOFTT ^JTn FfR Rdl I TO lei's 3T7FT f47 3)447
ftfr4!to to ft4^ Rfottt 347 4! toto i 474-^R tto 330 f4ro too to!R> 
fr5 47 74443^ 347 to i ^4473 c447 4 37347 3377 ^diRch tot frrt^tR 
74TeT4 ^31 74t3 11847 TOFTTF47 f4 37FT FTTO 1947 TOTTF47 f4 5|31 4 433 1377 l

Ft4 1830 4 33R7 f4 3l4 3747 4 #73 ?f%3T FRT47 f4 74737 dl4d4ld 
3F0 74f4c7 7743 4 473 ?7%TO F0347 f4 3T3 37 3TO R3^ 8f77 TO3TFT

3)473 40 33 c%T, c7FR|7—FT4TOTT

3T707FT

TO3T3F0

forttott ^777 Rrt i to4 374
TORT 3TTFTT TO l 3^l'4 ^73 $R3I 37R73 F0347 F^ 3R ^ RTeTOR

7733?

ddlTO

FT3 37 MldOMeef!, T^TRR^ TO 4TOTFJ7 4 

47 Ft47 4 3F3 3dl 
t 1 TOT* cte 3fl7 TO3FT 33T3 TO 
TO FOR 743 33 I ?7t7 FTTO TO 33> 33773131 1855

74) 33t3T 3T3T 4 d3>47 TO cRddl 74eT3T 3>R3 TO 3147dI 
7 37T 347 ?7F3 I 1874 i 4 704 337734

l~28~|



rffar W $T^ici doTTqn

elcD^-cPfzr^ tp? ^ STTJRiT cJcR^ cp
^ ^ ^F> W 2TT | cfF 1880 ^ eTcf cR f^TT W |

ST^T 1862 ^TTvJ> STT^R^T clcpff ^ ^ ^ cfjl^PTl vJaT^^TT ^ ^sftcTT

W 9TT | ^ ^ 1864 ^ ^ ^ ^ ^TT q^T | 3T?f ^ 1874 i ^ ipf

q chisel ti q>W «HicP7 f^r ^rt afqer qj
qici ^ oil61 q^HT ^ ten i ?r ^dcl efi^T gr-qici
qq 3nf^ (iftcl wq) irPTf qq T-RRcTi 11 1882 ^ qTCFfi ^ cfrPRcji^

^ ;^r qrq^t (BISCO) qffq f^q i qq ^n^t 
qrlfe vT^Kq ^Tqqr wferq tm ^ wrq 4 diw §?t i 

wq ^ f® qq #wrr |3tt §q 3fr^ 3fM ^ cfqf dftqr ^fr
01^6 cpfRTT villcl'l ^ |

qq qTRfa-R qq^ 31 fiRq

^ %7JT I §^^*1 ^"eT^ ^ 1898 ^ ^ q^cft 3Ttqq q^q
eFlT^ t^RT^ 2000 ^T fife c%T cT?q 400 ^T^TcT q?f WcTT 'SeTT^ ^ |

cfJq ^ftqq ft^ qf^cqf cHjn^ q^ i ^ef ^ igoe q snranft
^2 ai 

cjeil^
qf^qfqj (q^q^R) cf111 q 11 ciFt 3H^ f^RFfi q5tqaT qq FWIcT

Fmi 2TTI 1902 qfrRgq feRiiq ^ F^T^R ^ q^of 3ffR 
F^TcT qq^IT^ 33 ^ q^ qq5 3TTc^ qq^t q^ WHT qft | qFT
RTTeTRT 12000 c7q §xqia ctqR %qr qqrfi aq |

q>i q^iq

3TTfjf^ RT^ter FR^TTcl qq^MI uTFT q^q qqRf ^ ^r ^qqq ^ 

^TTq qq^ f, RTqRf qF^ 1907 i. F cTTFI 3qqRq R^tef
^ | RTTqr^ 7ltq A FRTq>T q^F Rjq |3q eq f^RRRT qjq 3R t

Rtq^R uft FTFI R^teT c6 RTRRflqcp FFT^Rq dH^qufi n^RFHvjj) FIFT ^ 
qm FR R^T qqi 11 qqq |3q 1908 ^ 3^. qFcff qqq qq^ qTc^ ^ 
1911 ^ 3ftR 1912 3 FFcTT FRTO f^FRtfofq Rfd qRq ^3q | zftvjIHI^ 

RRTcTTqr qq> eTRF RTTF F^fTR qq TR^q qfrFT qsq qq> eTRF qq FR^TTcT ftfe
qq qqqr rjr pq 3fh? frt qqRRqr^ q^ arq^rr 1939 ^ aqq rrf ftqft zf^rq 
#qiR FRqrq qqqqf qq^ q|q q^ 1

vjfq

RfTR

HO

crfar w g&rKT dcvis'i

cftq; FRft RWl ^ ^ ^ ^ ^ ^ ^
eftF SRRqi ^ vjqrqi FmWWRI Ft^ q^t q^TF Rf RPFcRTT q^t f^Td R^t 5ft | FTF 
ft mF# ^ efm Rqqrft fftdft fr i9is i ft ^qRRRficT -«£ q^ftq 
^RT^R fttq ft FcRit eftFT t^TR ^FRft ^ feiq F^H 3TiqRq ftF R€td ^qft 
qft RRnqqr ^ afiR srsr ^qr qftFf qqrft ft m^u fftdft fr 1936 i ft 
tftRqft qs-q FRfqft qft fftdT qR R^td qdft^iq 3tr^ FFId qft R^FFn qft M I

<ftq>TI blxl^x tP nui
gjftqrsft qft RTftfftKT 

sftR rr fttftq ft qqq 3i?qaT 
fftqq i qq FR^ft qdqqq afqqi fttq did wri

qqqR fttq ft F^qft qqfftftt dftt i qrq ft 1952 ft 

q>R qftqR qqft 3qq> ^Riqft 
7ft Rd ft FRfqq qrfftdi

RRRq
qq qiq xxai qqi

q6ui

FdR qq FRqrq ^ ^ >
F7R qqrd fttR fftFR ft dq dt? qft FR^ fftldT aqrft ftft qR ftt 

rft ?q qq qi£qq 7iRq ft qqi qftrfti fft^ftRtft^ qq qqftmtq ^di, faft?
ft qqrqftt drqqqRTF ft RR qft vjqftft ftt {fteft I qqqft qRfTRTt ft 1921 ^

qq Rftid qqft qft ^Rrqqr ^ i 1923 ft dqqft-qftqft ft ^dft qrcft qqq
qqft dlcj, qft di IftRftr 25000 7RT FdqT dtFT dfft ^ ^R ^ dlft
ddi i fftR Fdcfr dtF ft Riicqqr 10000 qq qr^q qqrft qft srqqr qidi 
cM^^rqr q^t dqrqr q^r i 1956 i ft 25 qq arqqr qreft fttqq ft4 qg^qr
Rpqj^ Tf^_ j^TRlft RTTd ft 30000 cRT ftdR 1^1 dlft dHT I qqdfqR
ft fr^ qqRRqrft qq qrq ft^R dqqq ftF Rfttd qqft rr^t qqr i qrq ft qft 
RjRsqqq? ft qqr ft fftfttRiftqi diRRq ftF Rfttd fftfftft^ ft qrq ft qqqr qqr

ftt dftt ftt qqqq ft i
^q qq? qft qqRTqrftt ft ddiqr qft ftft FR^tf qqR^rft fft^q qqft 

RTHTqR qrc^fftd ^ I dddd Fft%^ R^d qftftt dMdd fftRTqq
qrq qRcftq 'Fftrfts^ Rftd ftqftt ft, fftft q^RFft ft Rrftq 1923 ft. ft ^ 
fftqi qqr RH I F^t fttRiq fftFR ^ TqqR q'lft, dfttR qdT qqft ft qft fft^T 

3nft qqfftft dqft qft i

RRdqiq

Fq iftft-qft qqRRqrftt ft diRf-MiRi qft qqftdq (tft 
ft qi qqft dq ft ftt Fq qft qqRdpft ft Iftftq ^t qftt dlftq;

Fqft qm-RfTd
0 qqRdi

m\



offer W IfFTTcT 3<m<FT

04^ ^ cTSTT ^ dlch^ ^
^ ^1 ^ ^ 1926 ^ ^ ^Pi^r^i ^

fef^^ ^ ^fFT ^ ^fePT f^ef cTift I ftcfe f^R cf^ HJc^ t^TfeFI ^[j4[
^ u1''1^1 ^ 1^ H'Md’i chcicr>^ ^xf^T f^fcRT^T rf?TT %FTd

STRI^I ^ 'ixTld cfjq^f)

f^Tdt ^ WcR
<JK cpx

^ ^ 3TRR T^g ^tef ^R'f gRlfq |
R feT ^Fcft g^T^ri fr TfldMI cTWT efR^ Wc^il ^JfR R 
^RTrf cRj >Hl^JT cT&TT W3 ^oU|R cFT^ d^t |

1943 cRR

1940 ^ 3TRT-qRT cgd f^eflcTd ^TReT ^
3fR 5^cR ^ 2TOT ^ cTRI R ^T 3Tf^cR eft | 3TTdlfr fftdft eft ^
^RPT-ETcft ft 3TR{fft3k Rift ^ feR

gRid '3d!T<R gTRTT ^TT dT<& R

•fRcRT'J
cR ^ ft dRfrRftd

£HMI ^ I 3^ 1956 cRI ftfrRlfftcR sft^ftlfftcR yR|cj 3TTR ftt RRftt^T 11 ^
^ftlft ft 3FfFTR TFHT viqftMi-qeft ftl ftfd c^ft ft 7RTT |

^TFft 'HFT (fft^d A) ft dft Tft ^RTcT, Rft dfttd RTft ft RNRlft cR-TT 
3^ ^RRRHT ftt WHT cR[ cRpr RTT | WT (%-gejd Bj ft 
3?ftcR TTcRTR ft) TRftft, sftuTR

ftl^dl ^acqur^r tr i-Riiid r? sTRifftr \3^ftd Rft \ rr rt 
R*jft R? TRRR RT SR I WT cRT ^RT VfR
ftt ftvjHI aft fftdft fftftt ^yft CRT ft en I Rftt wft RR ^RftrT-ftft
3fR cntftR ftftr ftr ftR ^Rift fftqftir ft ^ft ftt ftftprr ft 1 srRrrft ft r?

ftt fR^RT: 3RTft R ftft"ci \cRT\

^ Tft ^FTft dftft ftt WRm fftft |
ft?T ftt -STlfftR TR' ftftRicR \3Rfft ft feR ftviHl 311 ftJI RT RR ^3TT | 

ft^T ftt 3RTftft ft feR dftcR Tjft RTlftR TO-Pftei fft?TrT cRRf ft gTT 3TFftr 
R\ WRT eTT | q^ft ftRcjftq’ ftvTRT ft ftftnft RTTRTKT
RHlRrRR vTHlrt ft R5T ^Rld vldfTRT ftt viHlri cRT ft «TH R^T RTT ?-TT I 
cfftfft cTft ^ M6^i fftRT RR 2TT fft ft?T ftt RTTT dHfcl ft fd\5 3TRTR 
WcFTT ftt WHRT (gTRRRcRtd) ft fftrT g^lld vJdTRd TPR ^Tft 11

RRxT:

cR^ITR 1953 ft ftft TR-cRR TT^TT dftft ft fRxq-ftrft ftrftt ft ftfa
\ 5 eTR^ R (^Rft dRR ft 10 dRsT R)RR3R

no

cifel <T IfFTTcT dey/^'i

RTRTHT Rift ftl RTfteTT ^-STT l ?ft cTR ftfftRgRld vSRTR—STRT R
^RT ft Wmft?T ft fftelft ft 10 dTR R R RWRTT Rfft RT 
^3TT I -eFTR ^ftt RFRT ft ^3TT fftRTft d6d ftftR ftJlld cR

dRRR ^TFT R 10 dR3 R cRiR^lft 3ft? RT 1956 cRR ftRT dR5 R 
^WTcT Rift ft R cRTRJlftt cRT RJRTcT §3TT I fftcfRT Mdclft-M ^RRT (3lftd

ft dlft 1961) ft RRRft ftR ft spl ftftl clft cRTdarftt ftt RT ftd—fftftd 
ft ftd ^ I RcRlft dR ft ReT-R2T fftdRt cl&TT ftfftt ftt ^?RR dRT 

-i dTR R R ftt ^ l ftftftRTSft Rd cRd RTTR SRdT R 
cTR5 R RJT RT 2TT I ^ftt fttdR ft^R R RRRdT fftftR Reft 

dtR RlTft ft ftlR RJd ^3H ^fttfft fft^TR-RTd ft fttdft 3Tdd ft 
ftt^o RRT 3TRT dcRftt fttddT R tftftRf RftRT ftl ft ftt d^TT ft?ft

1956

RTR? 10 
dS^l 60

EjTRT

ft l
qfttTT ftRfttd zfRRT (1961—1966) ft RTdRftdT, fftdlft R ^dt^? dftft 

ftt dd-llR STRT RTRl: 180,25 cRTT 16 dRd R tftR ftt dft l Rd tftR 

ft g'l-Mld Rfft ftt RJd"?
RTRftd7, cTR—
Rfft dft I cjftftl R xT^ft ftftRT ft ftRT 

ft Rd 'g3Tf 
R? fftn TRT1 
R R> ^l|d dft I

g-ftt Rd RRft R ft RR 3TR 3TftRT fttft 
ftft dftt I 3TftfftR Ret ft ftR ft I^TT dd ft 3TTft dftt RT I
fttfftR RFf fftdd ft Rftt 3TTTrftt ^ ?RTT 1966 ft. ft 
R?T ftfRft (fRN) ft 17 dT?5 R dRT R RRT R?Rdl 
|T3{T I RRftdT ftt cTR ft R1 Rd^lft ft RR ftt dl<ft ^ft? Rgd Rdft ftt 
ftTRl ft 1 fttftddT RT 3TR? Rift ft fft ft>^ ft RRTfft ftt — 

dRd R rfcT) RTft R TTRtt ft I RRRdT Rdft ft R1R ft RTdT
Rldd Rf. 

^s>i0l dftftdl ftftn

R ftt ftt d^ I Rdd fftd dIR efdT fteRTT^R RR 
ftd fftdlft ft 3it^ RT ftftt Rd^ (rftdl) ddft^ R^Rlftr ft

dftledft R Rd 1967—68 
dRT R fftRd Rft "?Jd

d vid-lldd

ReRRR ejftd fttRTf Rid ft tftdlft ftt dcMIdd Siddl 40 dl?sl

RRRld ^dlft ftt cild

Rllft R RTfteTT

RTldd

dRl 40 
Rdftt 3TRt ftd ftt ^rftTdd ftt
ft.ftt., Rfd.RT.ftt., ftt.Rl.?,Rr. RR

OH



eil&I <T gxFTIcT 3<W^7T

W I rR? 'HRcfRl Srcr^Tf g'NT ^ ^^[cha ^WTcT 4>N*s)Hl
cfR '»TRcT ^ ^TR f^TT W | ^Teflf^ ^ W^\ A 3TT5TT ^ 3^^ ^FRJ cRT 
W I TTF^ ^ERR WT ^?T |3TT Weft Wife feHT ft I

'HTeft elefj TRcfet fe ftt fef cjRRfet wftRR xfcTT ft | 
RRI W WRlft TR9TT ftl I felft ^fft ftt W 3TeRT 

feftt eft ^ ft R[e[ ffeT WTI fe; W ft ^ffel 3T&ITf^ 3fe sftfel felfftft^
WT Vft feR cT^n ft 0| ft

tR°T ef>T 0|H ftlft 
ft ftt elgd TRRJ dJl TRIT I 1980 ft viTFIR 40 etl'Isl Rd ft fftltTR11! 0T 0H 
13HI

dH0

Rfel ft ft) ft! ^Rfft ffteTI fel Wf I ft^lft ft fftfe

fe fftR 'HRrf RRcf>R 3ft? fttfecT RRT ft fe ftl^ift ^WcT Rlfelft 
3TRfeRT ft fefRaFWW fe?W ft Rife 3ft? W RlftfftcT ^RTTcT 0RRFTT 
eRlft ft fcIR | ^Rlftt 3cMK^ SRIrTI 30 cW cRT fftftfe ftt ^ I 1980 ft 
ij&R xRUT 0T 0Ff ^ i|3TT 3ft? fftfe WT 0T 0FI 1992 ft ft ^?I ft W | 
3RftcT 3ilcjft nftejfe ftui*n ft 3Tcf ft | RRRRIRT RPfef ^PTTcT PlJH
(RFNL) ftt fe fe ft ft |

cfefj, 3lfe[ 35 fe ft 3TcRTcT ft 144 eTRR RT ^RW fftftftl SPTdT ftt RRTW
RTPRI 3ft? Pi ft ii I ft RIHH eHp ft) 

3TW STPTTT dMd&I ftft ft RTRRJ^ /ftxRf RR 3TW ftuRTT3ft ft fel 23 
fe ftl 3lfe ft RRcffe cfRRRRt ft) vJrMK'l STW RPR 84 efRR RT cT0 

ft Rfe ft W ft RRRcT ft eppr W 947 | 

ft 1990 ft fe, vJcfecIRU| ttcI ftfeRUJ ftt 3lftftttrr RR ^ W 11 
fft?TRT sR-MId 'jftftT ft ftt ftft ftftftft cpf 3TFITR ^3U | 1ReR<R7q eft 
ft—fe e^R^ft dft RJR ftt RR | ^Rift 3TtR Cldl fed cT^TT 3pRI RReplft 
0IR?Rft ftt RR 3PJRIRRT 3fR cfefftft gRT fcRtTR cfRft ft dft ft I RTlfet 
feclftft ftddl 3ftR RRft RK ^ RTlft ft 1985 ft ftlR 2000 W RIF fercT 
RW ftt I ^Rlftt 3ftRT fe ffe fe RWT cfe Rife ft rTeftfe ft fe

no
3—302MinofHRCV2013

d)fi/ cf gx^lcl JcWci'i

3ftcffttuRf ft PW ft ^RXTRT eHlft ft cTeftft efRf Rfrlef Rifted ftfe^SRI 
0lRftJl) cf>T MddH elcift d Jl I I £FH Pdft ft RR—•TP 3Uffe5RT eRI fel7! ftt ft 
ePTT HRIdd 3Tfft0 fftcR ft RraT, feftR fttRR ftpTef 0T Mcjl6 frOlfft I 
ftcRT Pdt 0T

RjRRTRt ft 0d vidIKH gRPTT eppRR 205 RTR (RT ft vRR fe I

RDRftt—6 ft Rffttfe eft? fe $RMIcl 0R?fet ft WI SRTeTT ?ftft fe ft I

RTRft—6 : £PRf Reft / ftfeRf-ftfep sfeftftiRf ftfe/STpRI ?lft ffttft 
R? 3nftft RlftffteT ?RMKI 01^ HI ft STRTT (2001 fe)

dJII I Rdd: fel ft fe—fe ^RRTd

eURRsnft RT HFT RRITRT fftfft ^RMId ft 
feftrffe vJe9lc;d

0M

ePTcTT (dRR 0?)

yTR ^rfet/ftfftR SffcffttvrRRTvBRfteTT fed edIC—ftd 1,9.001.

fftefe fed ’-did—ftd tlRT Pdftt / ftfftR 3itcffttuH 3,9.252.

fed Rltd—ftd dMd ■JTefe/ftfft0 ftfeRH 1,8.023.
£FPf T-rfet/ftfftR sflefeddftcRRl fed edld—ftd 4,3.604.

EPFT Pdft / ftfftcf> STTefftlRHffelRT Rftd Rrf^ RINL 2,9.005.

wt *rfet/3ftR ?rftdldl fed fed—did! 3,5.006.

WTRfet/3ftR ?r4ftfepT 3?RR? fe 0,3.807.

fed—ft d

ftpRH/ftfftcP 3ftftfefPldd fftjRFFR fed .6008.

20,3.670d

Rfd fe RRTRRt ft 3ldlc[T ftft ^RH fefftft ft efl?T RelTcfR STRftlRI 
stTcRfepT feft ST^Te? ffefe 3TTft/fftfe STTefRfeH feft ft dlRIH ft 0U> 
W ftft ^RRTeT 0R?sll 
^RdTeT felR (ftill RTR |

ft (fftftt RftcT fed) ftt Rfefe ?t? feRt 22 dRR dH

OD



cffar W IpFJTcT dcVKi'l

^Kuil-7 : cl)61 ^TcTT ^v? ^PTTcT fRH cHc^ 15)^ (2001 f.)

ifWRT cuf^fct, 
“vieMK-j ^FRTT (cTT^ ^f)

3i!<nS)uM 'HCcTl 3TTyrf^?l
1. 03 16.1

cfg t|J1'1 'HeiefI / fcfrgcT 
3TR§^f 3^T^c[

2. 03 5.8

erg ^re€f3. 03 8.2
C^WIcl 'Hli]'))

c|>e1o 09 30.1

Tr^ eTt? ^ 3raiRd chK^I^ eR 11 -Tlclidel ?WRT RRFT rf^TT 

^^Icl I cg^T RreTT 18 cTO ^ aRefT FPft |

RrW foetid WRRT 11

f^cT 3n^ ^Rnfr ^ ?TWT gri m£\ (w^), ('^) ?WTd RefT^ tpr: 
^WTeT (ilcll RTfIT 11 feRST uTT b t% 'HReT ^ 1902

^d 3fR T^teT '4jK^H FT! eRF cRFTT W 5TT IJcR 1922

cf^RnFI ^ ^f^teT efrq^t (3TRFFcT Wd^T T^lcT dTW) ^ ^

RcT TRefTR FM Ffeef ^Rlfcl 
^ ^TT ^ fdggrT 3M5 $Rid ^ cjd*1M ePTT ^ ift c£t sft |

W xRTcTT t 3T^d 1957 ^ cTWI 23 f^pT 3fR 6 dd

stlRT FPj ^rddfr ^Icg d fuRefF egef vicHl^d rjc^ efRsT Mdl'd 6dK cR §TT I 

1960 d ggt^ eRT RF TTTxT 3TR§ §Ria, ^cT Wd FNT 3Tlc)?^4?

3fR 3FR 'jRvTF? d feR dM ^ FefT^ d fcFJ t%RT RRTT RT 3fR RTF! effeT 

f^FT R^d dd FRR^T fosng <FTd ^ feR c^Ff ^ 3TTFT RT | cd 1966 ^
^ dcR d ^RIF d RPT RTd d ReTfeRoR RRFN fd^gq 3TTcd 5RIM

RRd d argdef ^ d d i 1970 Rtf 3 frtkt d Rrd dr RirRr
Rr^d d fen? fdggq and rtr $riici rrft dr Rid Rird dr 3RRfrr dfr Rd i

Eio

t 3

•*

offer w $tW/c} dcvni'i

d RRT ReRdR dt RRfeT d teTR RRT R>dl> RRR clR> dl cTPTF d 
RTRTRHt dT RR gRF RR fdRI RRT I RcRRRR.RcflRF R^ RRFRTtf

(ftfd Tdd) RRR 3RR Rt RTRTRR fddR RRRt tf Rid RTRT (RTR^RRR RdeT)

F^RTF dt RTfeRTRt (tff^TeT FRR) d RTeTR eFt I FRT FTRTF R^ RR^ Rid d feTR )

R^ fdR d Rlqgq Rid RTRTRrdr R^ fddRR cTRIRT RFT F^tT 1973 RtfRRRR
d dr.sd.d. rsttf 'rrrtr Ricg Tdr d stfrf di^dd rr fdRR Rid rtfr

rft i FRj d?r d FRrdRR 164 fdggF srrd Rdddr d ri^rr d Fitter
Feld RRT FT I Bdeft RRfdRT tftF RR ?TR> FFTRT RRT RRdt ^t I Rtf 1968
d fr frf d RR^rdi dr rkt rrttrr strft rtf 500 fr ^rt i 1973-74 rttr

d RF RFRF 30 RRsT FR Ft R^ I 1986 d fddT RdteT RNRTRt dt RR2TT 212 d
R^ | R^R>ld cTTFFR d f^RTTR d ReRTRR 8TRFT FttfT dl RtctlRT 66.14 etTR FR I 
FTcTlfd 3Tlte FR> R>^ RTR'STd RR^ R^t Ft Rd clldR fdfcld ^R RRdt egR 
RFTTRR STRFT 48.7 cTRsT FR m> R|R ^dt dt I FRRt 8 3flR 9 d ReFR, ddR, 
gtf 3ftR RfdRR RTRF d FR RRRFtnti RR aTRFTRN fdeRR Id-Ml RRT t -

STReTT d fet^F STldRKul)-8 :

RTRTTfdT ftftfr FRRF RRRRTR

RFTIRR CRTRI (ell<sj FR)^RFd dt RTsRTdF3R

TRlftfR ^eTTFd’R tf^anftfR gReTfFdR fdrj

Reel'd 16.4820.8565741.

# 9.8711.7431412.

rIMT 14.1021.6351633.

Rf^Rdt 8.2011.3324344.

48.6565.85172212RTPRef RIFF RTeT

(RFRtf - tfRR RTF 3T«TRR RTF-1986)

OU



cll&r W gtW/<i JcV/ctf

'MkuTl-g : arwr ctr 3TRf> *rerfcRfi ^icjvh

^r&rt

c^eT5 8 10-12 15-17 20-25 30-35 404

ZZZZ ZZ

viol'll 0 0 11142 13 37 12 16

0 452 13 5 6 38 8«
0 0 401 12 0 17 7 3

3 2 739 12 8 28 10 1

269ZRZ 24 74 23 95 34 11 6 2

1986 ^ g^RT GTEERTR ’R 3frarf^cT 
cT1c|5| — -U^l MMlPld 3jt? feR^cT ufFIcfd^f c5T StTRIcT j? |

cfT^^RT 3fp?

! f^uft 5^ fc)^d 3TTcf> 
fcrf^r 3^7 zi acp'Tlcpi zz v5MdVl TfR^i dp? e^s 3fR WTR aTRcTT ^J> ^FTTd 

^ I vK!6^ul

(15 dl'y ^*T), elld^l 'ixTld (6.6 dl'isl ^f), R^Tef (l.8 eTR^ ZZ)

cRTT fuic{d f^M (5 di'y I cFPFT 3TTc^ ^dld^l

^ fvFRfSt ^d STRaT cRfr^Wd 60 dl^ ZZ 3TR ^TRT I?T^

eR- ?T ^ I vjfT eRf \jd0l ^ cRd dcMKd 5TWF cR^ft 3TT Z^ I 

3RRJ^—2001 ^ c% ^FTTcI ^ R)4>Kl 3fT^RT SKI M^lRlcT 'JMC ^ RcTT 
•ddcll ^ 1% 188 3TTc^ d^ft RiH4^ <^d SIR cl I 125 dl^ cTR

^ RFT cfdft

3TT^ ^ zt dcT f^TdTcFR 38 Rj^^q STT^ Rqldifl Rlc^ f I f^RKH 
67 dl'isl dd $i-Z\Z v3cRKR Rlddl ^ I

1990 rrcrr ^ srrMcf) ^kirT ^ 3id4d 
Pldd1Jl ysrr RRTRT dR ^ zi> I fvrRT^ RTefRRnR

(•R1K 'kTld (22 dR^ cd), ^FTTcT

ddT

□D

Ct)f!/ Z $xty/(1 dcVIct'l

^"■dR (^3d>TR) ddcft STR1 ^dTTcT dcMKH

5Kd ZZ^\ ZZ ^dld d|cT #1^cT dT I W ^Td RRR t> ^RTTcT 
d-TH 3T&Rn Rh^ri cRf ddTdR cildH fcRJ | Rhel^ld 6RI^
^ dRJNR r^r Rd $><-ciRid <rii^ ciqi % i 
cRRd d? t '^d dFIcf, ?dld 3TR dcMKR dR^ dR^f d d^cT ZZZ dFRf
ddcfl t 3fR ^RRT d? dRRdHT 3TRTR?t ^ KdTdldRd 1%dT dl RKdcTT t | 

STdRn cjif cRF d?f RTRRTTRRd ^jfcRTT3n ZZ dTH ^ ZZ\Z\ dT TRJRTT 
11 ^TTRTR Rlq^q 3TR^ cR? ftdcfT cRdT 'eft 3#cfKTT zft dW dd^f 

dTddd Zft %\ ^Z dddtf ^ PRd ZZft d?f did ZZft dT 11 dctd'H 
^ ^ft W3J] 953 t I Rtdld 3TRpfcT <ft ZZZ ft 3T^dR dR?T ^ 650 ^Rd

Zd-UZZ ddd f | RTRa'ft 10 ^78 dRI
R)S^d 3TTd^ cTdT 

did1?!-10 :

i 3TcR ddtdT W 11

dcMKd 4 3TR?

dft f^Rd 3fl4> ^dd ZZftWZ ^dTRT

1. dWRR ^ddcT 51.4% 88.5%

Wd/dcd ddd ^WcT2. 18 1% 3.8%

S'l-Mia3. 25.0% 1.2%
'F^dc^d 'fcTld4. 5.5% 0.9%

5. 3RJ 5.67%

100% 100%

dtd : dR ^WcT RldRf 311^4x1 dT dRrfdd

^RdRI—f^drq 3ftd ^dTRT cTdRftd dT fddT'FT

dRTRR cZRT?R ^ 3R^ Zlft $iZ\Z ft 3TdRn ^RdcT f^RTq 3fR Wd 
3RTRfT ft fe|R RCRtRft ^dTTcT cKTR dRdT ^ 'Sd fcRJ SlWdTd R[ | 
NCAER ft) ZZZ ^ 1965-66 cRTT 1970-71 ^ WR ft WZZZ 
ddRcT 3TdTdd ddd 389,710 ZZ RdT 743,760 ZZ s5t | ^TdT 65 dfcTdcT

EH

4»



Cllpl W gw I cl dcVIG'l

Ry * I, T^tef cTS^T ^FTFt ^ lei's

% I tJK ^ sfR ^Tf^rfcT fvrRT^ ^TTcT WTeRT, 4ldHI STPTT7!, ^|vj?1—cTl^l,

^Tr.^ff.'q. 3TTf^ ^R^TT^fr ^ TTRT frTeT^R 3TKRR fen ^T, 1980-80 ^ ^fT
ul'd'Jd nn 3TfegT 817,500 cRT nn fen fe 1989—89 3 1,775,500

ft vrmrnr i
F^T eTSn fe GTH ^ ^ FReT TRcfTR ^ c[^ 1965 *T ^ RKn

ff ^'iFia-Rf^n^ nfer n> fern fern fetd fen fe t-^iimhi fe i ^mifi ^ 
^ddn fefe tttsj ^Tfetfen nn nnfecT ^3n i nm Fnfe ^cmk-i sihcii 
1980 7^ n?T7n ^ nnTTrR Ft eTRsT dlF FRR Fd nR ^T fel F^R 1970 7^ cfl^M 
Tffenrfj ^ fecRffen 3n7Rn fe -fed Tife ^ f^ttct Rr^n^ Tpfe fe 
cZRTRn 7f?f Tf^ xtc[ vJTTtRT dHdl ^75 dl'ld FF 'dldHI Rfe n^ I TR TFIRnHI 
dd^ ?fefT75 tF ffe 3nffen fe cffFeR TffefT ^ d*1$T)ai T^F sn | 1972 'did 
R f^tfct fe Tnffer Hdidd R 7R fenm fe sft fe fe^r dfe fey nr fe 
yfe—fen TRRnfe nfer t n -sfe.nn.sn^. nnferT ■gnifen
cfed fen fenr tr FnTm trt nmfe f i 1990 fe n^nn R Fn^M-fedi^ tr 
^ 1 dm 1 viniKH ernnn fe RRn nn ?n 1 fenr cRn^fer R fecmr Rr-?n^-$'dna 
7R7n t, nnfe nyfe hni trir gffed f 1 ffe fe nnnfe—11 R trj fe 
Fnqm tr^stt^t fe arfel fey nxy 11

nnnfe-i 1 : F^TicT-ffernj fe fern $Ria fenn Tfer 9iel 
^R<i TRnfer (2000 fe)

feeTTFfenf el I $ 'Afe RF•nn STHdT

emcn (nn)>
dl^qld$elfe fed RT

Rfem fey.
197950,00015000 1961

nfecR feT.
fenfey ffeeFFd
fey. (nfeey ferfen)

nmn feei nr. 36,000 1987196265000

fe
Ri<ei ffemfefn feei fen. 1965/ 198436,0002,60,000

fe1980

HO

ci)g/ ¥ gw/cl dcWIcf-i

fern Feym fed fey. feRysy ferffeg40,000 1966 30,000 1984

Remfe fenny1.00,000 1970 72.000 1986
fed fefe
FnnmT Rmnn Ry. 50,000 1974

fet lydNui nnnfepy 36,000 1975
fey. (fed fefeupf)
nfer Ffen fed fey. 60,000 1975

50,000 1978

FFeT nfe fe fefe feyfe FTR nNcT R fejcTT FfeTcT TRfe fe Rd 
ddcii 450 dRn nn fe dmnrmf ^ fe nrmfe—12 R nfefe fe ^ 1

nrrnfe-12 : ■frct R FnFm ffe cfe nfefen nnncR amen (2001 j?.)

nfem arnTTi 
(dTR nn) amrar (ermar c*i)

vicMK'i

ynn nnfe/fefeny fefen 
snfefey / 3fferFT5f ayrniffe 
nfefer FnFR nfey
(n>) ngm FRfen 210.0 204.0
(fe 3TR 22.0 22.0

^ryfe dnnRd Fnnycr nfey 
(nfeferr c^n mFfefe)

115.0 67.0

fen nnfe amnRn ^mici nffe 100.0 75.0

FnFRT Rrang fr Rfe nffe a
10.0 10.0

TRFf
O 435.0 376.0

FnFTTT fe ^fedd d<?>fe<*> RT fenTd
Fnfe RdiTn dinn R gfedn TRnRrfe fe amen trt nfe % 1 Fnr nfey R 

Tpyffem RHTR/r nnnfe-13 R fe fe 11

I 40 1



crtFT W 'f&ncT

^HK^-13 : eiHclNK ^H^cH ^ ^Tfrf (cT^ 1966 ^f)

(^T uftT^f)
(^fcITRT)

erwr ^trwt di-y 
yftRRf (yfti?lc!)

5,000 427 (36.7) 11.04 (5.7)
5.001-10,000 209 (18.0) 16.16 (8.3)

10,000-30,000 362 (31.0) 68.29 (35.2)

92 (8.0)30,000-50,000 39.31 (20.3)
50,000 ^ 3Tte 72 (6.9) 59.07 (30.5)

o 1167 (lOO) 193.87 (lOO)

^ 'JlMc) t erl-erl 4jk<cJM'| ^0 ^ ^ 3m 3?^ T^Ti^fcT
3TcRm 3T9TfcT f^cte, ^ cTTuTR ^ fcf£hc1l t I $R ^Rcf>t

^ ^ 5^^feTcT tor mrn 13^ fer^ mfr 11
^ f^gcT 3TT^ 11 tuFTcf^r 3PT^ cfeR f^Tef ^ 11 ^ c#T

5x-Mia
t sfk $ feT? ^R^pfr Tpi ^ ^ f j zf ^i^fr
^TR ^ WT ^ ^ WTt ?Wcl cRf teTOR f |
^ ^9^ M6e) ^ ^ rR^ 7R tcR c|>R^MI f^T? cjcj^
fcTfofe ^ gRT I 1950

RFT t —

1926

cm ^Tf cR? <£ cf)| chIH cfR^ cRf | vRf^f

4)derail mi tRR f^feRTRT fclPl^v'l ^Ref 
3TT7TR 3TRm i^g ^tcT cRRft ^

cTRR !4R<te^-f [clPl^s5 3Tlf^ | t[ cpRM^f 
^ cTR fTrRlef ^ | 1945 ^ cj?t RjftgTT ^

cR? cf> 32 cfTRm^, RjRtO) cRR aRcTT gep efra RTcfkT FRR ^R 
t, RR R^ 11 3lMl4) cfj efR IRT cR^ ^ gR^cR RR^rI R cRTfft 
I3R RRtf^ cR ^ R^, Rf^RT, ^R, ^RR iM ^RTIcT tf) RTR RR?l

R# ^ I cR R^%cT chR^I-^ eRRR ^ 3TR^ 3mT ctRR RTR 3flf^

ROt | ^RR 3T

uR

tRT RRT

$RI9)|

RTRTRRt ffil RTR (R^l) RftRRR ^ ^ gR: 
^cR cFt | 1978-80 R> ^ RTRRRT ^ RTRTR

RIRT

1048

50

rite/ W zfiFQTcT dcVIG't

RgR R# I ?R^ ^ 40 RftTRcT Rl^l^lc^R 8TRRI RTR 3 205 RTR cR cm
^ f^TRc^ RTf^ STRcTT 30,000 RR cm ^ I RT^, 2001 A RT? ?RRcT f^RR 
3ngc^ RTe ^ W RRcTT t f% RctRIR ^ 792 gR^RR ?R^RT f | RjH^ 

RTR Rlftm RcMIRR RRcTT 158 RTR RR t I
O

bW qRR RR^
3T^R R?T RRT^ ^ ^ R| (R^cT) RRR^T, ^ ^TRR RRf^Rt

ir 3RRTRcT 11 ?TRtf^ f^TTR g^ RR^ff 11 ^ ^ ?R
^ R?Km^ RRIRT gf^R I I ^RTcR? ?RT^ ^R ^ f^Wcl RR^ ^ ^ ^ 
RRleTR RRR RRfRRt Rt 3TR RRf WltR t, RRT^r ^
-MR q Tgt 11 ^ RTRcT RRT RRcft t 3fK Rt? Rmm, RTR

3TTf^ Rj jcfgR RRR RtT R^et ^ ^RTg RR^f R?f RRRR R# ^5^) I 
3TRTRT 1} RR RRi RRciT RR RRRT RTR ^ RRtR RR^ t I RTR RRRT R^ 

^ RTR RT?!RT RT RRRTI - RRRR RRR RtR RTRR ^T fcTRT, RiciT

cK6

MX cllRIX _ ,
R^ RRTR RTR 3RTm ^ ^ RTcT M ^cRlf^ I R^ 1959 ^ R^tRT ^ R1WR

RTRRT miR RT RjfefR 3TTRRT RRtI, vii44) 7^
RTR R> RR?T—RTRR R7 RRTRT RRT, f^TR^T RTR 
WQT$ RRR RR^t ^-TlM R?T R^ t Rt 

^ RTcgt | 3Rft FIR R^t, #R 3^
RTIr) 3'vjftRl|RR RTR ST^mfcRcT Bt^T RRR 

RRMt TRIM R?T R^ ■§ RT gTSRcf: TTRf^TT 
TTT% R?f ^Rl^ RTR?T 11 FRR^ ^
5TRRT 30 RRR RR 11 ?TRR RRM

3 RRT RR RTFT ^RR FTcTT t I MRT McT 
3TTR5 3TRRT ?RR^ STT^lRT^RF RT^TT (EOF) 
cfc RRRR TT 3RTaTTfKT RTR W% ^ FTRTcT RRTRT 
W ?t RTRT 11 FRT^ M ^ ^ cR? ^ ^
(M) R1 RRR RRfM 3TR %cT 3TT^ ^ 
gRRT jRRTcT RRT^f R?f RRTRRT RR R^ 11

itC*AK>« I 
OV«»TIO«I w-^m, T3TTR

R) nourn
J ■

r><Ra*i.
VOC"

;.l *iUOJ ATUC* 
uao *rr*o»

HTW«v>ruwt

ir V

j asK<

f%TR—1 ^TRR RR^t RT Rh

★ ★★

DE



a3TWJFT

ci)61 ^PTT^ fcT^ 4>t>tJI HM

eft?T id cRPT ^ fen?, ^TTcT rR6 f^T ufFTT
t, cF^f f^Fft ^ TOT vjTT 7TTOT

. c% TO - cfTF 3TTO^ (eft? TO?f ffe?T), ffe, ^ (eft# cf^ 
^TT# cF>T ^FTR (^#t eftFT)

• TO 3TTO2# TO - 3#^, cJtTTOT, TOT, #el, ifar ^r^TTf# |
• Jlle10 M<TI'4 - ^TT, ^TT-TOR 3fR ^lel'ldl^d gc^lR |

^T TO# TO4 TOWJ4 f eft? TOTO | eft6T 3fR 5WRT TOT# ^ fcTT 
3T?q^^ TO ^ #t TORcT t I f#RT TO#t # f#TO ^TlrFT t
TOT# ^cHI TOT Tl6d TO# cf# aTTOT TOTT#l M^cfl # f#T fuTTO# feTTT 
yfd#TO ##t TOT TOTO #tcf# TOT TORT TOTT11 3TcT: TO? cj# 3TR

TO

TO TTfcTM TOT eTfcT TOv# #|

TOTTOT e#?T

eft?—^P|vj1 # ijeT eft?T (Fe) 3TTO#TOT TOT ^ TOt # TOJTO TOTT 
t : FeO, Fe203, Fe304 ?cdlf# I 3TTOTT c^p TOfw#li| TO #t TO# ^ 
?t# 11 f#l*# % (Gangue) TO# # I ^2#t c# 3T#^T f#TO# # cTTF 3RTO WT 
TOTT 11 #1# rfft TO ^TO.4t.#t. 1970 ^t 7# GT^TO TO# 4TO # 
ST^HlPld, c#F 3RTO 'cT# TOTT 782 3TTO TOT 11 f#TTO# 4 TOTO cJ# TO# # 20 
3TTO TOT c## -isjPlvji # |

BD

tffcr W gxWIcT dcVIG-f

TJ24# toYo 31H ^ c£| TfT^T

?#EFT #tTO eft? ^af#uT TO TOTFT :

50 cF)#vS TOT # TOT 

100 TO#?
900 TO#?
1,000 TO#?

5,000 TOt?

10,000 TO#?

50,000 TO#?

^ft? 3TTOfTO »?#
^TOT TOT # ^eT #T# TO 3TTTO#TOT # f#^ # #? TO 3TRTf#T #t#TO 

TOT# 11 TO| TO 3TTOf#R TO# ^t ##TO# # #t #? TOTOT WTT # ! TOTT# 

#TT # c#? 73f#TO ^TOT?: TOT TOTO TO l# cl cl I t —

^Hiei^TO 3T2TTOT eTTTO 3TTOFTO Fe203 :-
fcRR TO##TO (TOT#TO#?) 3TTOT ^ (v#TOR) c# TORT 

11 TOTTORTOTO eft? 3TTOTO TORIclR? (#TORTTO#TO) TOT # *T#t 

PlMfelRad TO# # f#e1dl # I

1.

TOTTOTTO TO?

TOTOTO
TOTTOT TOTcTT I cTTeT 3TTOTOF 

(TO^) TOTeftTO TOTOTOT# TO? :-

TOT # f#c#TOTO (##'#) ^TOTTOT?? # TO?#? # TOTO^cT 3# TOTOT 
?T TOTcTT 11 TO# f#TOT TOTO# 3TTO# c#? 3TTOTOF TOT# TO# 11 

TO#f# TOTTOTTOT: 66 ##TOT c#?T ?TO# f#eT TOTOT 11 TO# TO# TO?

eg ^rfcRm ^dt 11 <1 wr #
tendter, ^T5I. drang#, dtOTidr a^ra

TOTT TO# # I

DS



rfhi & g^rnr dcvi&r

Mcfcld

66-68 uf^TcT ^Jcf cfl^F WT t I cTY? ^T

^l^di cran feulcjidi ?tcn t, ^ amrpft ^
TFcT did! 11 TTRcT ^f ^ c% ^^h)' ^ ^ cfjT W
Plc|)ddl 11

^|ci$C :—

^TT^frlcF) WT ^ f^Te^I cFTdT ^ 3TZR^> 3fly FtdT t | 

c^t 50-60 uRteld ^T Ftc^t t I ^TT^T ^ ^ WX] ^ ^ToTST

(®f)

11
(*T) ^McT (cTTcT) 3T^<TT :-

^ cN? cjTT 3Ffrf (^1 ^fl ^ ^) ^ WT

^TPTT ^TTeFT t ^ ^FF cN? £ ^ (Tlt^cA) f^dct 11

eTT? TOT 66 Wfckld cRT) ^rft t i TOT ^ TOTT ^ TOT^T 
11 #, f^FTT ^ g^l^e) ^ TO q^TT TOTT 11

^C\$C 3FTOT) f^FR, vJ^T-TT, TOW^YT TJc[ TJoTtTTTO ^

TOT TOTT 11 ^HCI$d eTtFT, TON^dH ^ TTT^T TORT cT^ ^ 
^f^T TOTT 11 ^fTfeTTJ, ^Ff 3RTTO ^ TORffTO TOFT 
TOfaTOT 3TRTFT 11

2. 3T9FTT eTt? 3FTTO (FeJGJ) :—

(Fe304) 3 TOTTTOf: ?Tf^T TOft 11 ^FT

cTtf?T cPTT TOR^TOf eT^f 
3TcFT TOTT sftgT c^f^q ^TT11 TOfTO F TOFt 3Tf^ f |

t?T cRT ^ #TOT^ TO ^TOT ^T 75 yfrRId TOT ^ eFTTO 
11 (TOToft - 14 trt) |

TOTF

TOT

[30

07^97 & gtPJTcT dcyi^'l

TOF^t—14 : TOFcT ^F f^FTO^F Tfl^ eftF TOTTO c^ TOR (dl’isF cFF)

vJMdf^F cTTTO F^R3FIW
Rl TOJTOf'TTT TFTO

Ml^TOTTFC (cRtf^FR) 769070014005590\3^T

TOFT Mr 21140410085308510

f^fecR fMr Mt 11770351029905270

TOTO? 7590368016802230

^FT vET^F Mt 3300903202890

^FT TOFT Mr 19360250077908870

tjtt f^r Mr 14610261039808020

457024801420 670t£FT TOTOF

fef> TO ^FT TO Ml 490490

fe ^ft toft Mr 1440101430

ffig ^ft MM Rtr Mr 1240530110600

fM ^FT f^rfM 3FFF 
(ec^ ^FS) eft? ^cF

74049010240
1300360940

cweft d^6 3TTTO 906030
660160140360TOT

nTOTT 960202088028250468905i

Mr^T^ (tRTfcTcFR) 147201080258011060
IMF Ml

^FTOFT ^cFT^ cTTTO (Ml TOT^) 500202010
160601090TOT

165003lPlRtFcT cRtf^ 479052906500
31430vTOTPl 5950782017660
127450268303607064550cgeT

^TYF : ^sllPlcR ‘FT^TOT fcTTOT

l~46l



rrftr w $&rm ■JcyTqn

Y^RTT

3t?to 11 twr^e: ^ 
^cf^M HZVti T* ^ 3TWT ^ ^ Tm* ^TdT cf>] %t 3?3^ f^RT^ RtF cTc^

62 srfcrcm ^ 3r1te 11 ?tf ?trt t f%
^7 ^ ^ c^T ^} FN ffeRT <fR

tm VcS, ^ eRcn ^KTT 11 F^ 3TZRcj> $ TlMKm: (Al.OJ,

ftrfcfaF (Si02) ^ W<T FtrTI t, F^rfen? 7Juldl <f> f^fTR ^ ^TF pTH^f^ 
qq ti

^ Pl0|cA td<SKM

^ ^ 3T^m F^ n^N Fff t :yq>R

3rim> <?>t ’TFR
(cftFcTcq Fe>65%)v5^T 12%

(Fe=62.65%) 43%

(Fe<62%) 28.8%

3TRT 14.9%
cftF £JcT (ec^ 1.3%

IpFT t t% HRcT vJMel^J ^IICI$C WKidy ^RF ^ ijjj^ 

11 ^f 3nm> f^m ^ ete FTO qm
^5 ^RT RTFTt (Fe=60-70%) ^ rfFFRft

^ ^ ^ fteRTT 11 Wef RRt 31 oil fcJ^cTl ^FTFIF^ ^ 5TRT: 60 PrfrRRT Fe 
^ ^ ^ ^ F^T ^ TFcTT 11 ^ 3RFRF F^HM
qR^ ^ foFT F^ f^F qni^ qFF 11 f^TF? RRcJT ^ftchl (Pellet) qqi4R 

^RFT "FF^t ^ Floll uflcTT 11 FRI^ ^JlRTcR 3RR<Ft ^ 3RFF R<FK c^ 
3?cnfecT Fcq FT^ t. 73FT ^ ^ Ft FfToT t 3fk 5^?

?P FFFR 3RF 11 qRTfcT ^ F^t cRTF ^ FF ?PH cFF FFTT
qipr gf^FoT g) rjctt 11

HSel <Ndi<4T uTT

q>qoT

QD

crtpr W $r*-llcl 3rt//^*7

F^t Rq cFRRt F F^ ^TtF 3RTRF ^ M^cf: ^cl 3RT cFt ^ 
tfmR WF cRRT WT t cTlf^ ^ ^T q^TRRrq ^FT cTsq ^FF oflF-3m 

f^TT FTR ?TRT qF^t 3FTRF qF #f ^^Hlol 3 oTRTT ^TT 1 F^FfaTcFT FR
oflF 3RT ^ qiTcTT t FT^t ^ TTRf oflFT qF ^lldl ^ 1 
cf)|fi)|tri ^ qpf) ^-j *TFT ^i STqRF qq ^qi RfFs 
f^Rt gF; zrf i[ Riqi qrt 7Tq> | 3TTqFFcT q> vFTqTq ^ qqq F qfoTcT 
oflF qq 'BFTTqq qqTqT qq?n 11 FF^Fs 80-90 yfcTSTF cTq> Mc£\ ?\

3HM<^e1

Ftfqq mi id I 11

q)jq ^qic:i§<i l^iH yq>K qq FtcTT ^ :—err ^ cqqFK

^RHI d2-IT RiRl<t>lJJct cTlFI atpqq3RRq>

25/30 8 Rlcftsd^cFqq 4%GjcII 65%+0.5%

8 Rlf^ ^ qRatiEFFcR 4%q#q 64%+0.5%
8 RlRf Fl Sff^FcR 5 yfcRFT 

i RrRi /r RrRqq 4 ytoiq
^o^Rhi 1

Rifeiqq 1.2

^^erF^ q^f
FfF F?T ^ qTR Ftf 3FIRF ^ ^ oftFT 30-40 MlcWd ^ FtdT 11 3Td: 

FJ# oftFT Piq^ld^f qt qFof fcT5tq 5TFR fcll^ q?T qRRcT M'Scfl 11 F^ 

Tffqjq FFl/i ^ oFPRT 50 ylemcT f\ wMt q^clFd t; W 
oftF cRTT FWd f^TF ^TR qR^ otRFF 47 yfcRKT 

qftqoTT ^PFtI ^ RMdVfl 
qi^q^ foiVl ST^qqpft

oftF - 3RrR> qft ^-y^Rf

Fqr^ '^t oftF ^Pimi qq vicMiqq mrrf Mqi<i ^ i wtrqq qq cPP’rn- 
50 llicmd RtqfcT Ft mTTFT t (300-320 RR5 qq 'qiolHl), Rl^d 3RRq? 
(Ffoof^FT) 3fR yR^ct StqRF q^T ^ qFT qFT Pfqtd FtcTT t!

0.2 yfd^ld 
52.8 ypRTcT

OH



cffeH' W $&J7cT dOjjQH

vrfT ^[cr>| t 'iaPlvji cft^ ^ ifTf 37f Effcj^ cfj^f IR
^ Ftcft t ychK mR^>;ui c^ ^r ^ ^

cTtF-<3m ^ TSTTcTT 11 3ITO) ^ f^fcRT 3?^ % FtcfT t ^rFTT ^TR[ 
3TSRT 4>W ^ EJTR ■HdcTl ^ xyMd Ftcft f cTSF vR^KH ^ 3RJ ^Bff ^j

Ft vin?1t 11 F^tcR TOT W 3Tte ^ 3Tte % ^t 3TePT ^ f^TT

VJCHICR

I

^ Pt<l>c^ eft^ ^T ?ftER f^—2 A' f^TsTRTT TOT #<9qM

^ ^cTT^ ^ fcTTJ RltlJRd 3RR^ ^>t ’TOT ^ 3R7 ^ 
^ ar^R CTR FTcRT ^T ?F?TT 11 ^R ^ Rt^ FTcT ^ 

f^TR ^ ^H'l' ^ ^TO: tftFT uTTcTT t F?T^ ^TcTRr?fr
WTTOT ^ STPTR ^ 3T^TR ^ ^ff|KT f^JT vTIcTT 11 ^ mAt A 

3T^RT |J*>cq ^ 3Tto>cR cttF-^rT <TT^ ’TFT ^t 3TcFT
feFTT uTTcTT ^ 4>'Tl—^fl Sn^filcT ’ff’faFT $> Ri^ld '3TOt7T ^ 5TFT 
«5l<Tai ^ vTt*T «Ht ^T 3RR> yRT f^RT vjfTcTT t F^T TO5R RR ^ 
WFTt 5m 3Rffe?T TOT4 RR>TcT WTF? f^JT RTcTT 11 3(fcFT rTTO A f«R?R

\m
4-302 Mbi. of HR00013

_________C^r ^ F?Wrf cWR-T_____________________

^if^vT gKT ctt% ^cR 3T5T 3R^t ?RF 3TcR Rh<TI W t I 3rfcT
RcT ^ FNT cRT 3fk ^RRT eftF 3m ^ tt^TR A f^TR f^Rt

^ cffer RT RcRTI t W cRt ^ F#RfeT f^RT RTcTT # TOtf^

EjTR -JR^t A FTeT ^ ^ ^T FRI ^ FFR ^ v3F^? FTF^ 3TT RTTRl I

cfr ferq cfTt ^fr A ^
tRef 3R^t cRF f^TcTT eRT t cjR/^ FtFT t FR effFT

#cft TpjRi cr rr fRt t 3fK Rc^t c£r

vJi'MRplcfj fcRcRm cf)T KfR 
f^T cRT ^ FRT RT?t t 3FTR5 cR 3TWR 3f^t cR? FtFT

t 3fk efTFT ftfRcT cTR Fef^ RTcTT t cT^T RR (3T^cf) R 

eRdT t ^
cTRrlt 11 -ST^R ^ *TRT TOT t RcT 3T^t cRF cR? FTcFt ^ Site TOTTTO 
yjR FRT 11 ^R ?$A Fid I % 3fK TORR elHId cRT ^6^ 11

^rftnTO (Agglomeration)
qFeT TORT RT ^RT11% £PR TO^t A STl^rTOR 3TFTR 

?fAi WRT FtdT 3R: f^TOT ^ RTeT ^ A\ RR ^eTTTO 'iiRfed f^RT
RTcTT % 3ft? RRTOT A> ^dlRcfc 3RR^ cRf RTTOf^cF TOR TO^t
c^T cTF R? TOJ yfrmrl FTfcJF RTRTT t! RTOTO: AA3 TOT^f ^ feRJ f^TT 
TOR A eTlt RTctt t ffem TOT ’jfcTTOTO TOR c% 3RRT RR
^TSTRRcT 3TTOTO TOT TOcfT ^ feTOt cTRR>

OTT TO^T f^icRT eRTOT'?

T TO RTftft 11 3TTTO 3ft?TOTTTOkT
RTtF 3RRT RTH 3T^Rrf tj ^RT TO^R

TorTOR
| TOT ’TcTct 'TORT TORTORT ^1 xlcpdl

FTtro^TTOT TOcT

TOTRT Fid I t* I

Ricvui
tTTOT TO^t A A\A 8 f^Teft A\Z^ TOT 3RRTO R^t FftTOT RT RTOTO TOtf% 

eJTF? f^TTOe^ TOcff Rt TORT 3 FcTTOT TOcT TOg ^TTm t 3RT: f^TOT 
to?T f^T TORT RRnfT FtTO 11 F# TOfR ^ TORRFT TO 3TTOT TO»ft 

?^g Ft^ 11 F? TO? TOT 3TTTOTR TO?R ^ TOTOTOR &TTOTT TO? TOTOTTRiqi
f | 50* 5 TOf ’frro ^ ^TO? 350* 350 TO? ^tfcF? cTTO c^ tTR FRR ^T A TOTH? 
^nct t cnffe sprai 4ciraCT'?t30eira^cra5ti^
sir ?ft 100 to saft ?Xft 11 Ht# swsF smt w ^tet (^t) ^ 
S^fT sicSR (spift-cfiift dld\ItT?S ^RT) ^ 'ffW ftcTOH Tnft ^it ‘l^d ^

fsol



rlltfi w gxtmci d<vic;'i

FcTT ^ 'FfufRJT vjTTtTT 11 
Pl^c4l ^ cnf^FT 3TPTT

^?T teTOT WlcTT 11 xJTcf^ ^ ^ xtq cf^
WScTT ^ ?crr v3^T W^cT cT# ^ ^EI ^ Ftcft 

vJTT^t t W ^ WT f^reTFJT TRJT cto 
^ ^T uTef ^cfT 11 uR OTft cTF 3TPT
crm^ 13^ ^ ^ #tt t ?ft
eTT? «Kc1l vjilcfl ^ 3ft^ ^flw f^peTeft cJIcft eTF 
^ 1400°C ^ 3TRTW 'ctf:^ ^ ^TM ffet 

viTTeTT ^ ^T? cTTcft cl^l >Ft d^l ?cJT 
^Nteft Pi dell cTF cRfj d|dd^ efft cf^T 

^ ^ ?cn etl^ toet ^TTeft
11 1^? tf^TR ?t^ ^ 15 ^ 20 WW
eRRTT § 4 ^ Hid ^ ‘1T1jVh dvJ 3fk Rid 3 ^f RfcRoj TRTT

Rra-3

11

Rid—4

to 4 : RfcR ^ RRft xRnff ^ cTR Rerfet 
(cr>Re1l 3TFT dJlR ^ did PldC WK)

I 51 |

cf)t</ W $1F77cT ckyici'i

Rvd'H TFRJ 3RRtf) ^ ^jTjy ^ Hd^dl ^t diet ^ 3fR
eft 41 d Hd^cl 3Tl4d dd did ^ dt tiddd 3TT4d d^dld f |

d^Tld dl did I dd> dd cfR d? Mgdl % RtcR d)^l Re^d d
dIV | ^Ftfcft? RR^ c^ det dcj'RTT cftS (dk| diet ^ I d^fdci
did cf> ddTcfR Rld^ ^ ^ dHd Hdcfl d>T Rd 'jTR f I ^T Rid^ ^T- dVilH 

cR dFeft cT? ^ ^'KlHIel ?t did I i? I

^ Rid'! ^sTS—'5P5 : Hdl^l ^lelal 3fR dHdldcftdl ^ d? dJR0! dHH 

dc^t d> fen? R?td wM ^ 11

6ldl % : 1. dlk^ld Ridy dd 3T^Rd> filleddR efR d? RlcR dt 
ddrat ctwt ^Rct ?tdrr t ?rit Rf^-Rr^m ^ d>rt str ddr^l d€t
Rdldl dldl I 2. dK—d^TFT Rld^ : del 3TZRd> fiTR ded Hl'jJd '!6dl ^ 3T2TdT 
RlW eRT^ ^TeH 'JtTdT 11 (Flux) ^ ffRTH ^ Rf^ Wit ^ dtdT

ydjR cm

dT 'd<J>e1I ^ | H'ddH 'MHIdRjd (Self-Fluxing) cRTT dlelHIelfebd (Superflux)

Rf^l
IldRhd RtSR cf>T R^RT ^Hlcl HiHd ^dl v3d41 Hldl -Sldi

dldl ^ dlf4> CaO cRTT Si02 dd d^MId, SJ*R Hd<£l d> ETI^TcT ^ 

xmi^Plcp ^td ^3T -deft |

2. 3tfct2TRRl Rid'! dd R^RT ddR dHd ^HIMe^R d5t HM1 §d*fl 3TRd> 
>slcfl dldl % R> tl*H ^ic<fl eil6l Hdld dHd StePT ^ ^TeR 
d5t dd^d d I 31cT: Rid'! ^t CaO eRJT Si02 dd 31^dTcT Hid cfR

14 dT >3^Rt R 3tRd> 11

d^T udRt
^1 # ePm ^Rt d^t ^ ^jRdddft ^ WFT dsr Rte'I

dd ^Rdlet RffT 11 ?t ^TddH t ^R«d ^ gRddaff dd dtftd ^R cR I 3PRdd 
^ gd ^eR dq^T % | UINH if R R|f dRd ^ IjRddT? ^Tcft dndt 11

Rid'! d> 'dydd v»>df d5t <3mci R^R tixdl ^ I

1. W7

nn



cTfer & ftv/a dcv/q'f

(MgO) cRJT (A1203) ^f^RT cf5t vd^R^frl vJRTt cj?f ^TcT 
3RR 'dlcldl 11

^cTT oil6 3TJRcP ^>T Ml'Tl ^ I^RtcfR vJ'mA «ll§'S'< vj^TT 
f^ToTRR 10-15 rj^| qieT ^ftcn^N 3T&RT ^ ^ TO ^
foRRR SpTT^ ^ wIcTl—^l€t ^f^cMait cfJT 3iic*>k oRcTF 11

Tjfe^jjsfr ct>r*yi TfrfoRfr f i ^ 1000 thrift
■^fo^RT cTN ^R ^ ^
^frfoRIT cRj? 4>IH ^ TOnft 11 *RT ^cHI ETO ^3T vTOT f^>
'HctcTl ^ vixij rfN ^R ^ ^ ^T vTO I

^ ^'ki^ld ^ EPR ic<n ^T <f>lH ^cT 3TRTR Ft vjimi ^ ^f«l1q —

^>. f^ffecT Ricy TTST, ’HHH 3TRFT ^T Ft^ ^>t FvJfF ^ tRH
HccTi eiijj fiR vjiicTi t? 1 ^'HfoH* ^ Rio* vrrt

cHI'H^Rcf) ^ | Rr^f $^HIo1 ^R *iCcTl 3 3fk TOT ^ 
^rRlf^RJlTj 3T^t cRF Ft Mlcit $ fuRT^ 3RR<P ^>T STT^R ^T)W Ft

'Jllcll ^ |

^sf. RRR W-TT^ cj<fd (?t <t>I^ol cRJT 3RR^ ^ 4|vj|<< tlo^lR ^>t TTR 60—70 
JlfcRRT TO TO Ft TOft i? I

7T. STlfR Ricx: ^ ^TT q??R ^>1 ^pt RfcfT Ft^ ^5t TOF ^ EPR ,*T^t ^ 
^Hl ^Tc^R ^5t TOT uTT ticpdl $ I F^t ^>|cT> ^>t Ftdt ^ I

^1. tilqHd ^ ^RTRlRTcf> yf^TIT vJRcT Pb'rt F>t ^tdt ^ luRT^ «4iq*io1 ^>T 
7ToR viTo^t Ft vnifll ^ |

^RitM cftRtcR ^ F^oRTcT tPR ’TF^t ^t 'JFTTF^kTT ^gcl ^qf uiuTi

^ I ^TOT 4>KUI ^THH HclcTl ^ 3R? 3ft? F^T cfiT TRTF, RfF? ^>t

viMR^fcl A aft? ^gro to ?t Ftcrr ^ i

^FT ^TTcft f | £RFT "HFcTf ^ ^?ft ?T?scT?Rsn

nn

crfar w grt/d 3c*J7&t

y iiW ^ ^ F^t1?

cfr. C^\ 3FRRFf TOtlT tf^rT 3TRft 11

T|feFfF TOT 3TTOT 3TFTOR Ff^T TOTF ^ ^TTO TOcff A %T cTSTT TO 
3TT^T 'Jll’-l TO FRcfT F^FT FFcTT ^ I

7T. TOcTl 3Tl^TcT> iTTcT FTtTO TO FTTOTT ^ uff GT^Tcp) TORT cTO j1f 
FTOTv A FFcTT t FTO TOcJT TO FTot F^TOT FT Midi %, TOTcT: F?I

TOTcT TOT TOfT ^ I

FT. ^jf^TO cfiT FJcF TOTF fjTT'jt TOTF STRTr'tt ^ of TO TOT^ 3RTTO 
TO TOcT TOFT FTOTFT F#I FtcTT I RTF? ^ Rr FTTO FfT 11 

■^fcTro 3FTrRH cp foTM ?TTOT 3TTO FTOT TOT ^ M'iq —

fRt

F?T TO vk-M!MH TORT FTcTT ^ TOTRt 3RTTO Fit STfcT «HMI 
MvMdl t eft Ftctt F# FTOft I

£FH TOcfl A TOT TORT FtTO ^ RTTOt "^RTO Ft 3TTTOT 3 TgF TO^ 
TO TO TOT TFcTT t, $TTTT 'itTT F> 3TPT FtR TO^f^TT Ftcft ^ |

Rtf? f?I d,eHi %r 3tR fft to tottf tot fTto 11

2.

3.

^ER

TOR TO^t ^f ^TOT ?TO ^T Milijoil, TOTO, ^'Rt TTTOTT TfRrT ^oT TO 
FTOfR fTto t I TTTOt TORT TOITO iA FT^TToT 1%FT TOFT t I FTOF F>Mo1 ^TOT 
TO TOR ^dl FfoTO cftF 3TTOTTO F fct^TOTR STTTOftTOT TOt RTTOToT TOF?

t 3TR 3TTOTTO TOt TO^ oftF tT TOoT tFT 11 AnA FPT TO oftFT TOT TORTT 
11 RTO |3TT oftFT, TOtTO F^t TTFFt ?t A\A ReToT TO? TOFT Ft TOFT t 3ft? 
FTO?TFF F>l4d F?t RIFT Fit FToT of FT ^ I

FRcTT

TOtRoTT

oftFT FRR Ft foR-TOTR RfR TO FftRoR FtR? I TTITOFR FtRToTT FF TOTFT 
t | 3TF: TOR RF^t FT^RTeT oTRTTO R# fTFT I ?FT?T RrR ^ FfRcT F>t

Oil



crter w jtvicH

^ CTWT cncITcrm m31000 ^PRf ^ M ^
m r£Z\ cb^d'f ^ ^T ^ ^ ^ TTST 3TPPR eJ et^ t I

^ ^ cp?fr 11 cto ^ cte epn^r ^ ^ft srim 11 ^
^tr c^ ^ f^RT wf f^TF ^ ^r t ^
(cfrWF) cjTpTeTf c^ f | ^pim ^ FT^T, sto

uTTcTT 11 cf^ ^ ^ ^4 cfRFT t:

cfr ^ cft^ cR Fc^t ^ CTFT^FF cfTF 
CO, ^3TRFT^§)
ylffRJT ^ terPTR cbl^l vjI d

11 cm c^T ^ ?cn 3$ Wf c^ ^1^

ePTRT - cRW cRT 
tl C+02=C02 TRTraf^Tcfj 
^ 8151 Kcal (f^cfr c^d^) vh^

eRTdl

FRT
FTTcIT t I

^ 3RTPP ^ ^l^cKl 3TtcRffuFT FF SKI ,jcP|

Fe203+3C0=2Fe+3C021
3F?J tnpFef F^Rff ^ ^pflPT, ftrfeFFF, FFFFHF $c^|R 6°^ ^

GtFRftvrR <FT Pl4>|cH cfR eJl^x' 'F'iHf I
F.

^5vT
cT^F ^R. -Hc^t F ^3 3fR FFf ^ ^TcTIW ^FI TRtTT ^TF

TTR efl^i — eflF 3FFFF, ffe, ?RTT^ ^ FR ^FT ^HT I

cFRF cA 'toKTT eft? 3FRcF ^ ffe 3Tlf^ ^ ^ ^IST Ftrfi t I
^ ^ ^ ^irg ^ ^ ^ ^ ^ i ^ ^ ^

eRMI

SidNl . . _
^RTdT y^THcT: FF§c[HT 33^ M^FF

^?n ^ 3fR eRT WT11f^c^R 3TR PF ftdd RcHT cR
cFKuft ^ cFRF FlfcFF 'fRTFJ^Rj ^IcfT F? «TR <FpT uRnff ?tm 
11 I^T^f TTcFR 3fR 'FTFFFFH cfR 6ldl t f^hd, ^ Midi STf^FF FFft 

7T? W tTT^3
^TRR ^r ^r cFTf^PI 3?R T-mTFRT cFRr^ ^T ^mR^cT HRH!^r ft^ldT PR t I 

Ref ^ FRcT yRF cRl^dl <sJ<H cfR ^PTcfT fdcTRT cqFRH
3RRF7]^ f | 'HTR ^ Rd RtR^ RT FTP: RtdF FfeRKT Rlf^P,

[ID

<rfer w gw/cf 3cyTqn

FfrRTrf Rd FlfP Rtf%P FRF? RT 11 xfl^? yfrmrT RRT Rtf^R ^utr PR
3TTP Ff^RT Rrt Rtf^F rfr RT 11 RF RP ?lf^TT RPd 3 ^ FfeR

rf^rr RTRTT ftdPT 11 RR?T RTcR ^ RtR t?T ^ RTfoR RtPFT cf^
IRTT^ R? 11 RRT RtRRT^t Rtd RT cTRFF P^T FfcTRT RPT ?rt^R,
' I PR Ff^RT PtRRT PR PRR RT pfsFP R^FRT RPeT ^ f^jp 11

PKU?1-15 : RRT ^ RTF RTR^ f^T PF'dRPT (cTPF Pp)

3ld[HlPld yHlf^my iki RcTo

FT^P Rtf^R cFlildl3T. 42250 10750 53000
ftf^RT RlfcF^i RTPcTT 96700 112490 11980 220540

RIFFm RtRTTP. 4980 9730 8750 23460
RraW rIFFm rTfcttF. 143300 132970 20730 297000
■fa RlFF4l RtFeTTF. 468080 721280 473880 1663240
Rd RtRTT 611380 854250 494610 1960240

Plpft-16 : PRP c^t R§t RTRP PR RT^t gTPPT - Rd PFf&jfa (%)
RH ^d PTu^rft

(dTR RT)
Rtf^PRRR RT FTP Rtf^P

RtPefTf “
fTRFT1. 194170 59 41
RftPFTLi: 272370 06 94
FTRdt3. 069880 97 03
pfgTp R^P4. 038540 07 93
vJccN R^f^P5. 038540 25 75
RtPTT6. 055130 100
PTcPd 228550 100
5F—Rff 
f^FF^t

8. 187020 100
! 9- 92070 100

Rjt R^t10. 36460 100
PTFTcrfT Reft11. 100860 100

12, hrho 002360 RT5 RT5O O

OH



dltfl W JcVlci'l

WT ^3TT cft^T ^TT^r ^ feT^ cfvc^ HTeT ^ Cifft ^5
^Tm # i cjfoj c^ ^ictt m ^ cj5t v3cmi<h arwi 11 c^
C& ^ftfrT^ 3ft7 ^RTrate ^ny if ^cjmiftcb ^ mRc|^H q eft 3TOT 
11 Tn^ft-17 fet^ft qftef^ q?t ^cht, ?qR t?r ^ qft^ ^ q5t 11

_______ W^t-17 : qRcfm 3ffc faM qfm? ^
clci 'kflciHv\

20 ^ 247175 % 16 - 22 5.5 - 7.5
qq 10 % 8.5 - 12 6-7 5.5 - 7.5
qq 40 % 75 - 82 84-85 84-89
Tft.STRt % 19 - 30 22 - 28 18 - 60
7ft.qTf.3TR. % 50 - 67 59 - 65 58 - 60

3ft7TcTq qRcftq qftqef ft 7R5 18 yfckld fftftqft qftqft ft 8 yfrRicI 3T2fteT 
10 qfftqm q^q Ftftt 11 ^ eR? fftftqft qfmrn ^ftqiet qR ftt ft w 
qft qj^T 11.5 yfrigid Ftftt 3Rjf7T ?qR ftqj qft qqq qdftqf ft fftftqft

vidlKd arqdT qqqft qs uTRnft, 
q^r 3rte ^ctr Tret qjqftt sfR qtgqef qft qm ftt Tpq qmpfti snuTw 
eqi'ft q^t—q^t yqq qcrfftftf eft fftrq 25 7^ 60 
3TFTfrrd qftc^ qq ^TftqicT ?t TFT 11 cftt^RTf 3RSq Ftqi dftt qfft5 3RE5T qftqi I 
ftTTT q# t Tqqftt 77 qft qftqqr arieTf t qft sraft ?Rq fftqrqR aftr
qsriTtqcT TTqFT 3TTqFf (-3 fftcftftfer) qft ^7T cRT^R qft^ 7ft 7TRT ft ^TcFTT 
^fftcT WT 11 cT*ft TTqq eftt^ ft ftftrf^ eT^T TTTRqfft^ q^RTT TTqH TTsft TTI 
TTqqftti 7ftt75 ft Tt TTqft WTt qftqft ft cm fftqqqftt 11 fftR 3fR qft 
^tft qr qftTTet 7^ qRq tfR-Eftft ftfti qqqR W7 fftq^R ^TTeft 11 cRT qftqet 7ft 
TRq #7ft cFlft t 3fR 3TTfft77TT 3TlfftTc1l WI 7ft ^T7 W ft^ft eRIcft 11 ^ 
qTefr Tftf qqfttq STSTcTT kHlRt^c^ 7R 
t fftR qTTTqi TTqq Tqft qq TRscT qt^R qftTfj ft cRef uTTcTT 11 TfttTfJ TRfft 
7ft STTfe^t trr ft cfttqft qq 3TTqqq ste qrq Ft uTTTn # d9TT ^c#t 7ft cftcjM

fSTl

7TT FTTTt ftt 3TRtq5

cft&T q $tFTT(T 3cm^T

% 3TeFf Ft qnrft t I qftq5 ft q>f TqqF qrR q^ ^TTeft 11 etq cTN 1000 
TtfcTTTRT 7^ qqR qjq uTTcTT 11 JKH qftq

tjr qqdT t - Tf^ qR qfftt 7ft qrsqR FTcTTTR 3ft7 tt^ qR ftrft gTTT 
fft^n qqqT t (^rt Tffttrrq) i TfRft 7ft qyq Tfttqy qft 7ft fftrq ftqq qqqr 
t 7TFT qqq -JTc:^ 7ft eTfTJTF qqq^ qft dlFcTR fftq?T aTFnq ft eTRTT TqTdT 11 

$71<ft qiq
ttr fftq qqft f fftR? qcfR fqq FTftqtct fft^n Rnm 11

CjFI

10 fftcfteftcR 7t 151^ dTqft (-10 mm) 3ldJl

Tftrq qft jpiFii Rtqi TRcftqicT qr Rrftr qift qRftt i Tfttqj qft rje#i ftt
xjff TfcTTftcTT 7T d'ctlftt q^eft 11 PlMielRild Tfqqqft qq ft) efttTF qft ^lell Rtftq

qRftt t -
qqr t, qq 3RT7T)T sftTTeT TRlcTJ fftjdqT 117F. qq-qRT 

75. ^t 7ft qiat Tfq qjq 1%ciqT t I 

Tje^t qft ^tcHcl Tftt ftfel^ fftqrftt 11 

7T. mq q^lft Tftt qfft TFqr 11
q.

T^ar 'ft fftqTcfft cqftt ft77 Tjq eftq I 
xf. TRF 7ft qjq qrft T^ST ft Tftfq) fftF ^eftdH Tfq 3TcRIef Rhdd! 11

qjat ft Plehdft qicfr ftTT qq ^gr qR ftq (Sfel^Kl), srfttfftqT (NH3) 
grdlR 7K1iqR|e|7 £o>4 3Tefq—STeTq rRF ft qTF7 TfR [c1k| Tqfft ^ | qjq ft 7JF 
•ftn qq775fft ft qftqj 3Tcpfr qft qft qRft 7ft qqq ft 3TTeft t ?7T ft77 qft qftq 

3T7R ftTT TfTFT ufldf t I
Ttift ^^ftf qq qqTF Tfttqft qft T^ftt t q^ q^gferar qftf t

Tqqq qqr 07qi
qqfttq TjRqr % 1 fhR

fftrqqq ijet dgftqq qftq> Tjft q^Rq 
% qq Tjq? fft^qq Tjftfft eft qftqft trt qftq? qqtft 7ft fftq 

ftqi ft ftt ftTft 7^5
qj. 7jftq> 3TcR ft glTqft 7^ qqft Tfftqft Tjft fftftq ftqjft ftft - STffftTR 

Tjftqft qq fftftfTqqjj qftq4 3Tqq 7ft fftq xjTT fftqj qq qftqft qq qq> 
3RT (dqqq 40 yfrigid) tftq ^ftft 30017 ft fftftt^RT TfR "^ft qfTfft 7ft

OE



ofti?r <T giFTJcT ScVI'i'l

chisel f^el|c^>; H ^ 'cr Mlkl 4)1 c^ 4?rR
Tnf^cT ^3fT f I PlH 4l[^ ^ 41i|eiT ^ 4)t ^T M4K f^^l^cl 4)^

cl^RT TPTcTvJ^RTPT

t I
4)14)1 Wctl4 4^? 4^41
4TR STeFT 4)^ feFTT 4TKTT ^ 3^ PlR^d H!4I ^TT f^FJT 4TIdT J? I 
414—4)1^ ^fl 01 0l4dl 44T4I 1%4T 4TTcTT t
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(Fe,03), totolFT (Fe304), 771 4,1-di^d (FeO) I eftto to ?77 374?ff4R 47 
3777 441 71? to €t tot 4471, 7fc41 to to 77? 4?ufl ft 3TWfcT7 Ft41? 7,^ 

cftFT (Fe), 47d FtTT t -

(l) 3Fe,03+C0=2Fe304+C0

CM]

I



rlhl W gjy/cf drtfc’l

(2) Fe304+C0=3Fe0+C0,

(3) Fe0+C0=Fe+C02

^ ^ co ctstt co; ^ 11 ^ cM
cFFT 4>^cTl't cRTF cT^FF? 

^ ^ ^ ^TRT gcfl ^ TJfT eFT^ft t cf^ eFPFT CO (cFT^H

■hI^cmh^vs) n2 (hi^^vjI’1) t i ^ ^tfrUvjh ^ $

feR cf^r TfSTH 11 FeO ^ WT^ 3fTet ^ VjM^4d 3Tf^rteTT Ft ^TTcft
t ^ran^TT ^ cnerr co, cFFt cpift t pft ot?
^cf c^ 'fFTcf) ^ 3TTcTT 11 ^ CO ^ FT^T ^ Ft^ cPTcft t (3T?4?T

CO-CO, Cf>l 3T^TTcT ^ Ft^ ePTrfT t) eft cFF Ylf^T cJTctt CO 
•3f|cKTluH ^T eflF 3PFPF cFT 3TWR ^ TTfiPI Ftcft t (STM^PTT 
2 3T^TR) |

mFcT

vidcFy

: 1 ^T

^FR f^\ $ *t cJIcft 'dH^11^ P2FT \3-l<t>I Pl'i(ch>’ii|ypTcFT

^T^cft ^Mt WeT t ^TF 3TR3t ^ uTT xPFnT I ■SFMc^el
3FFf WR ^ TTFRTPT ^ ^Rt#R 3T^TR ePTRTT FFF dl 11
^fFJRRrf: FP 4^t ^ ^ ^dcTl cFT cTFT, FM cRF ^Tft TRTF#FF f^fcT
3Trf^ y$t RTFFFlft tecft t F^T spRt c^ FTefF cFT W ^ uHcTT 11 
^HCcTl ^f f^RT ycFR cfi\ cF(cl'11 $41 3TT TT-FcTl f F^Tf 
^ ^FPT 'F^t ^ ^TFF ^ rTRFTI PTT RRcFT f^cRR 4t^f

^cFl^cll f^RT cRFvidcFI

R'M! PTT ^FT t

W ^^TeR (7TFdT ?n ^TTcft ^Rl)

FH cM ^ F^r 2TT f^TR 5FFR 3fR f^t^RT 
'FF^t F Fto RIFT 11 RTF 3PR £jfef RR? RT f^RTT 3Tito Ft RK[ eft Fr 
^ 3TRt FtFT RFF ePTrtt 11 RcPRRRT FF^t ^ 3RR %T 

R^t FT FRft R ft RRTR RR 4t RF TtRlffct Ftft f fuRPFt Ffet 3RR 
^ RF RMF Ft cRT Ft RTTFT t I RFt Fr RF RRTF 3ff^ f cfFf SjefRF’l Fr

RRcR RTcTT RvcrfT Mid

^ RTIRTRRTR RR

HO

(Tfer cT $'tF]IcT d<F/<?R

R RtR ft RTFF R3 RTF f FFT RR 3TRet M f^rfet RRdlcTcT Ft Rtcft f I FR 

FRF
RR RTTcTT 
3TFFRR
FtRR FRT RF RRtffF FtRt I ^RT Mid 
RFTFT f |

^jfcTRFFt Rt dlldl ft RTTR R RFT FIR RtM F RR) FRF RF RFFT FT Midi 
f fulRTRt FtcR F Fr 3TfF RFF FfFf Rt RTFR fMR>d dlft f R'dcl: 
RR Rft ft FTeTT I RRFT RF! f fR FR RF? RTett RF RRRT 3TtR FRf

oflR RFft R) 3TRR RRJ R) RRIF RF tR^R

^MdM RF ^JcfRIR R>f FRF ^ RtdF etRRT f :—

• RTFR PlRdf Mlet pRt RF FIR RR RTTFT f I

• RTcft cf 3TTRRTR RF FIR FMt—fpFF ^RR Rt RTtFFT RTFR 11

• PfRTRFt RTeft pRtt f RFfF—Ftf—3TTRRTFR R?f MTFT RFT ft RfTctl f 

(RFetR RRRRF RFT ft RFT f)

• MTctt Rt FRfftR) cP^RF M FRT R^t Rpt RR RTTcft t I

• PiRTcPt RTeft f ^et R^t MTFT RF did) f I

• RTR RFT FFT FFRR)R ft4 3TTFT f Ft fRT Rt RRTR R Rpt 3RFF R^dl 

f I FFT FTcTF RF FTMTRR f I

• FTF RRTf RRet RTMR RtFRKfT RR 1FRFRFT RRTR R^RRT I

FTR RTF ^ RFT M RTR^t FRF RftFRR RPRctR eftRT 3T2TRT fRT ^ RRTF 

FFT-RFTRtR FftFR R FRT RF RRTR RFT RTRFT FFT FRT R?t 3TT^FT RRFfT I

(RR) R<^R)teFF (MR RRRT)
RFft ^ FRR Mid R> v^MF Rt ftF %FRtf f 3TMR Rff RIFT 3TTeft f ft

fft RTFR RTR:URIdM M MFRft 5JR Ftf) 11 RR^t R> FR^ FRRFTFRTF 
9TtFT—ftFT RTeT PFTRFTT RTTFT f FFT RFT5T: Mid Rttf F f^RTRT RR MCcTl ^

R)R Rf FRRT PsTRTRkTT FFdT f I

RFtt RTft fft cf RfTRT RfMT ftf-ftf RTct RTFt FFMT Rt RFFT RtftR 3TT 
uTTFT f FTFt MR RF FRT ft I MF^ ^ f^ft ft MTM f pm ft 

RfP tfRRt f FTFT MTd 3tf) RRRT fid I F, RFt FTdF RF R^RFd

f I vJFTFFTRTaT
I PfFT

Hoi



cftW W $tFT!cT dtviqi

^ ^TTef JldHI ^ ^J^cTT t WT FTeRT el^ ^ ^

11 mm w t f% ^rR ^frf^RT ^T an^T T«rr4 3?^ f^,
ePg ^ Rig 3RTRR 3?2Rn fRc^ ^ ^ ^ R ?Tlf^d Rf eft ^ 
3t^ ^ RT RRT ^ ePTrf 11 RR RRT ^ RT? f^efcfl 11

Tftj cfjj qcIT 'ff7^ feR^l tJIcil Rt WcT did! ^ :—

• Pl4)d^l cUeft :fhrt ^T STRl: ^JRT Ft did! 11

• PkRd^ FTcfl J1 ^ft cf^T dTR FcJ dicll f I

• STRRRf cA 41cjid RF cfR RRl FT dldl t dT '1TR<?t c^ FTF^ ^T FcTT 

Wd did I 11

• P4d 4^4 4 CO/CO, cJF 3l^Mld 6^: dldl 1? I

• did 4Td> R^T Rd^dl I

R? 01^ Mp c^ feFJ cfvc^ did ^T JJ>uldT cRTT cj|<d—cjTc^ MH 
"FR R? W-IH 4dl MFdl t :—

• FR y^FR did ^ aTR cRTT dRxTT cRd ^ cRd |

• dRT dddl’ch FTdT 3Rkdk RF 3TpRfj tjd Fid! did d SRlRT 14?dI dTR I

• ■RtdR 3T^T dRF WM (ddl dlkj dlRh ^RI d»d dR1 I

• cftRI (ilc^ ddldl dR1 dlRh did RcR4 4 R<W?d d SIR |

dF ^dT 4 3lte d Ft I 3lto RddRUeTT ^dT 4 aTR,
£|d, f4fd? sJrdlR dcRT did! dR R dl4 I ^RffeR1 3jld<I?d SlRd?
(Jd.Pldl ■pfl f£ RRTFR 4 dR dlcTT f i

• cdldy Rf FdT dd did eRIT dfcl ^RI d^F pRlRd d?T did! t f4? dcicTl 

d4 dRR 4 4RI dd ddlF ^dK? ddT I

dd dd RTRI dR d^I dldd ^ d'FRIT dim t ST^IdT dRf ddT 4dl dFFT 
^ | 3)ldd?d dRRcT R d_dlRd? cReRRId ddTRT^F ^ 'tft ddcTiFT dldl # 
<4f4?H dRRT M6el dd d?T RRTRlpRf? RRTdd cldT RdTd 3Tdff FRF dlddl 
dRjfT Rm ^ I

RD

cfifTT W gtW/ci dcQfcf'f

(d) R^d

ddcTl 4? Pi del did 4 RIFT Flcjdd dddl t, dFT 3TdR f^Rfl 
FRF FTFdd d dd dR FT ddld v^Rd dd RTTFT T? I 4^4 4 dF 14?41 Fid dR 
RRTT MH^l 4|'di eldFT § F^rfeR R<^d d?Frf ^ I FFd? d?Rul dlel 414 d4T 
FRkRFT 3fTR 4RT 3r4 RIR4 4 feR dlcTT ddT c44T 4 Pldd?

• F4TdT 4 3ITRf—dlRT FTd dF RUFT t sfR dl^ d4 RT^FT d?d Ft RIT4T

RT 4Td?dRTF

'ReRdRRT :■

il
• Fl^del d?I ddldPld? RTFFd Fdl TdRR ddel RUFf 11 

4 RRllPF d FT4 dR Fl^del ddcfl 4 PlTd?! RFFT 4 3I&ltF F'dd?! 
dRelFT d?d FT RTRff 4 I

FRI STdRFT TR d?R dr4 4 feR dd? FMId d?R4 MFcl 4, RTdTFRdRf;

• dlFT 4 dddl d4 did! dFT 4T Rfl4T 11

• STdR Rid? Ft 14? dTdT f44 4 ddld RTl4 4 ^el ^RIT dd ddT t FI 
F^TdR 4 Fdl d?T FR 3fR did dTdT dd d?R 14r RTTF 11

• dTFTTF i4>d RIf4 die! die! 4 PaRT 4 dPd4d 14?dl RFFT 4,
R^4 gd P? ^di dew dd4T 4 f4d4-14di4 dd d41

• dP dd4T 4Td? f44 IPr 4T d4T deleft Ft PdM RTR? d^4 4 feR 
dlel 4 RUd RRsF f4dR FdT R^P eflFT FTeF RFFT 11

(d) Plefdd ddld (dlel FJel Rfldl) (Suspension effect)

Fd elTdf 4 4rFT f4?" dp ddRdf 4 F4dF ddT dTeT dd4T 4 4Td? FRF 4 ^

4T4 ffr4 4 didr rift t, 44 f4i
• ddld dT dd4T dT dd RTTdT I

• dlel 4 RdTdT ^el dl ^RT FT4 FR dRR dlefl 44t 4 ddTd dF dd
RFdl |

• d4d? d4 RTFFT 4 deF ^3F dR Fdl dl^dcT dF 3Tdd? RFdl I

FdT Pd? FRF

dF RdTeT

nn



Cl)&! W giMlci dcVIcl'l

11 M cf> ttA 'HFft ^ cTSTT
3^1 ITTf^r 3T^aTTfKT 'J-TPTt ^ I C^TTR cTN ^ ^ f^cT^R ^
^ RcJkTT ^ Rt Rfr^R FR ^r CTR 3ft? ■Rtf cRT cfrR q? (jT^ ^t vrllcll ^ I 
<?^T f^TefeR cR FtcTT t v?R ^T?T ^ ^ct RFf^t c^ J? ^ ^
tll^TcT H? RRT t 3ft? v3?T^T Wm ^IcT ?t RRT 11 FTcRT ^ tff?T ^ 

f^RT RfeR cJRcT ^t ^TTcft t cf^T 3R?^ 3ft? 3FJRTcT

3TTcT??RRTT^?rR tRef f^TT RTfJT 11 cilfed qf^TR RR 

cFT 11 ^?T ^RT? rfiq tRRT Mddl 11

^6^8 ^

(^) ^TR RT? ?nfR

RcT^t c^ 3R? $ilcj>| TRTT RTef ?Tf^ 3RRcP cRft R cRf eft Rff

1%?feRT 11 ?R FtdT t Rq Rdet RR ^ RTcT RTR cj)cr> FtdT 
t RI RR? cR t?M %?ff cRT? ?t 3RcR ?trrr t, f^T?T?T ^t? 5? f%RHT 
^t ^V^ell RT RTctf Ft uTTcTT 11 ^ft 3TF?9Tr F?1?? FTc^ RPT ^ did ^4>dd[ 
Ftd F*Ft ^ cRR ?t 3TcTHcfT *tt^l f*T? FFcTT 
?F^t ^ I ^?TT ^ft Ft dRdT ^ f% FcT^t cRT FFT? FTcTT RTF dfrliKd Ft diq 3ft? 

£FR Fd<Tl FF ydMd FR R^dl FFFT FFd d

Ft ?TFnft 11

(F) Fr4-3TF?te

F 3TT FR Ft FF RFcft 
^ FT?t 3ft? FFFfT T£5 Ft uTTFT 11 F?T 3TF?^fT FF FP-t - 3fcj?tF FRT FTTFT 

11 F?T^ FFFF f, F&TT FTdRet FF FgcT FFT FtFT f^?f?t F?TFF FFIF FF
Ft did I |t I

• FF^t F ^ 3ft? F?F F^F F)T FFR
• FTcT F ^FT FFF? 3ft? t?TF? ^ StF FF^Ft F^t 3ftedT

Wr 3TF?^ri $ FFctt FFF F^t FT? Mldt FF FFTIFF FF ?td dMdl ^ I

F?eT

I 73 |

o/Zf?/ F $Wfcf dcV/G'i

F?TFF FcTTFT f — g?sF ?FT F F^tFT F?t Jj)uldl FFTF FTT? I FFFT $ddl 
dvjf^d Ft fFT FTedt F^t, F^t Ft FcflF? FTeTF F?t dt SfTTTFF F^t ??dt 11 

® Fid F dl^lFdcFl F?T did I FR F?t diq

• F^ FFT F? dIM FR Rhdl dR

• F^FT FFTFT FftFF F FfR

FT^f FF FTFFT

FTF FdcTt F Fet ^F cft% FF dTF cfgd FF dldl ^ ?ft F?t ddl FFcft FTFT 
dldl t I FF 3TF?dT F^F ?TFFft ^ 3fF?;

1. RF? ^ FFT did 1%?Td FF,

2.
3. cftF 3TFFFT FF ^tFT FF 3f^Mld FT?—FT? FFcTdT ?%;

4. F>fFT ^ FF^F FR Ft (dt f^T FFT^ ^Ff F?t FFF-FdfctFl F 3TF?T? FtdT
11

F?T 3TF?^T[ F>t ?tF)d feR —

1. FFcf FdTF FIFT3ft FReR ?c^FFcFF, ^ddd, ?^F, Rh^TcId, 3TFcTFF
— FtF 3TTf^ F Ftd F?f t^FKIdl ?^dt dR;

2. MM did ^ d?dT dFT SF? FR f^R dR;

3. ^F FF FFTF FFTF ??FT dR;

cdrtF? ddRT

FdtF? F> ddd FF FFTF FFFF ft (d) FRT FF FF FtFT FF 1. FT?T F>tF> 
^ ^FTFt F^t dR? FT^fFT F>tFT Fdft FF dF dTFT I FF F? FF^ Mid c^ feR 
PldMldt ?ddt Ffdt dlRb —

1. FTFT 3ft? FT^ ?«TcT M? Riddel cT?d F^ FTFd FF I
2. RR FT? *t anfR d?F TR d?FT Pldfda FTFT d ?# I
3. RtFT F?t FFRTft FR F Ft fdd'f) de4t FT? ^?T F Fd I
4. 'dddd FF Pldlul F Ft I

OS



clip! W ppyid UdTFpT

^Hcj? cf>|cf7 Pi end-} "Hci^l efTf ytildd FFT
FT FIMT t i ptft FTdcf FF ?PP I 3FR -

^ ^T FT uTT^ 3TR qj^FeT ^ ^rT5T pTd Fm? 3fR FF^ 
^cTTF ^ PT^T FT^ I prfT FTeTeT P til^Hd ^T ^ 3RTTT<^ Fp eft# 

TfTST teeft P epep FTF^ Pf^eT ^Id'cTT # I 
2. 3fFF[ FT# #t FFFF Ft Fl^fT t 3FR FFeP FF P Fdl# F

FTR | f% FcfpR ^T FTg F ^ FfKJ eft ^FFT Ft 'TFTFTT 
t P^TT c#pF) c# T3T?T# P TOT 3Fdt 11 FFPt #PTT Fp ?ft FTT# # #t

1.

err) cpicf-> cRf yiiPr Pftt ftfj

TOR TO 7T, TOR TO RT #F?t TOJI

TOR HFcD ^ft TOFKRctl
F# FcTT Fdcil # fpT 1860 P TOR 

3TRT ?fcp ?RRT: ^TO TOeft cpl TOR pRT P RRp TOTfet t I TO^t TO 
RRT 1 PtTO P 15 PtTO FT TOT t i RTO: TOTTTO SReTT Pt 25 TO pRRT P 
FTOR TOTO 14000 TO TO FfF F# # I 3TTO TO RRf TOP ^ RF-RF 
FFPT ^t TOT# 3fP 3TTO TO 3TOTO Pt TORT TOT t I 3TRT '^pRT Pt TOfT 
Rp RR TOP TO TOTOtP 3TRTO 5500 TRpTTO 3TP PPlR “3 FT I TO SRFT 
14000 TO 11 F^TP «TPt RR TOPr TO TOTeTF 3TTPr^ TjPTO'FT P ciRTO F#t 
FRT TOT i ^PtPP? ^TfP Fpt TOpT TOR TO TOTeT PtF fpFT TOT I 3R TOP 
Fpt F TORT t TOP P 3TTO PR Pt FfcTpTpT TO T-^t RF TO R#t TOTcR I 
RRRR: y^TO cTTOpcT) P TOlP TO 3Tp TOTTO aReTT P P eRRT 
# 3fP TOTTTO — eTR FTR TOFT Pt ^Rld FFTtF Pt RTkRT FFFTT dial 11 
Pg FFTTTO SRcTT P FR-RR FFTTTO PTeRT TO Pt RR fpTT TOFT FTt#F I
toPT Pt oPtrofej aRFT to r^toPf Pt totP P i f^tP fr Pt tort#

P 3TRFT Fpt FFTO fpTR Pt TORT FtFT I FFTTTO

TOFT

toP toPT ftoPTO totorto 
Ptrorr toP tot fto ctf Pt P tot tor f# i

no

clip! W pTPJlri dcyi^'l

RTOTRTOFT Pt RTTOT

Pt Rpt ^f^TOTTOT P TORp p feTF TO5 3TTTOpt TO fpRRRFTTTOFT TORT
FTFT :

1. FRp FTTO Pt FRFFTOcTT (Productivity of Raw Materials)

2. F^TOT fPP TO FFFFTO RTOTOp Pt RFTTTOTOTT (Productivity of the 
Process Technology and Equipment)

3. TOFT# F# TO?T ^t RFTTFTORT (Productivity of Invested Capital)

4. SR — ReFTFTOeTT (Productivity of Labour)
FRTR TO^ P FcPto FF P fdF fPfpR TTFTOt Pt fpFpt FTFT Pt RFF 

FTPt P RT 3TTOITTOFTO FRTOF P I TOtP P RFp P FTO FF FTOT eftFT TOTTp 
P feR PTF—RT
FTOR, RFTKF fPP Pk FFT Pt FTTOR TO), fPcfPt ^Pt TOpt P, fPcRT RFF 
3pF IPclPt TOFRfpT TOPt P 3TPP TO fpRTF-tpRF RRT FtFT I RFTOt 
fpTOTTO Pt RFTTFTOfTT TO fPpF fTORT dial P I

RcFTFTOcTT Pt sTTOTp

FTOT# RcFTTOT P feR FcpTO FFTO Pt fPaP FTFT RF ptPt P FF fPfpR 

^TOTF (Specific Consumption) Fp ?TOT# TOFTOTpt P I Ff^cT Pt FTFT P FTp P 
F^TO ^TTO TO RcTOF FTTO P TO^Mia (Out put/in put) I 
P feTT? 3TFT Pf FF TO ^IIF pFT Fp P fPfpR TOFF ^# 1.5 fpTOT PP FfeTF 

TOtFT FRT RFFFF FppF f# 0.66 3TRFT 66 FtcTTOF (l /1.5)

ftto fPaai FifPq (Pt fPP^ torf P tori ftto PtTORT

TO5 FF FfeTF TOtFT FTP

TOFF FFcft Pt RFTRFhTT

3TF TOFF- FFPt Pt RFTKTOFT TO fpFTT fpFT TORT P | FFT TOtFT fpFTF 
RTTOFT Pt TORTOF P TOpfP FF TOFTO Pt RFTTFTOFT Fpt FfeTO FFPt Pt 
RFTTFTOFT TO fpTO TOT Fp P I FRp FFct FFp FFcP P FFTTFF FRp TO
fpRJF Rp Pt P — TOtF-3TTOTO Pt TO^fP, f^TFF TO FFtF, FpTO Fp
RRtfpFT, ^FT FcTOF FTOT FTTOTOt 31 iR TO FTOpF, FRp FTTO Pt 3TfpTOTfpTO

nel



eftetT cT $xW/ci 3cQT^T

cf ^^fR-STFTrR ^ Ki N Pi 4> STTP- «TH

^ 3T^ ’EIH ^leHl pR# ^PT, f^TT TOT ^ ^Jcft ^ ^RITP

cRT Ra

t? efR 3RTRR ^ silc^ilvrH ■g^RT tRfRPR

wftttt ^ ~m? PPn
’Rg spT WRT g^7 vTc^RI w

t I ^PRR cRT cpl^f dPpR cp Rp otU cP ^HRp ^ ^TePTf ^ cfRcTT t, ^?TR

PPft t 3fR 3FrRT: cRel en^TcT r[^T ef[^T Pt RrfPt 
^ t I ^?T cR? ^IT ^TR ?ft OTT-^^f P eft? 'dcMKH ^ W 

P yyHcfR t- ??rt ^Pt^ 3tr ^fPt ??t i PRtt ott ^Pt
cfjj pRp? cJR^ tp feR RRHT Pf?T t P> PlP^c RfRf H fP?RTf cptcfJ

m^r

\jcHKc^ai

PnRTT rRR eft?T eRT I \3TRt W ^RpTT ^Pf ^ ?R efP ^P feR

'jcjeH 'R 3T2TclT cp'10

RfcTRPR

l^cRT cpRR OTPl ^3? 11 Spt cR?T filial t P> cp|cfc cpt
^ (gft^ ??? ^Pt 'R) pRt RRfRRrT: Kg/ton P RRf? fpRl RfRTT 11 TTRT f^T 
ZpRR cfTT PkRT PtffT ?TeTT W 3TSR? cRST ^3? W ?t, eft “epp? ?R cp 
%^T? eft? ^T ?T? ~?R R RT^t STgHT? eRIRTT ^TT % I 3T?:

tRR RcTctt ^Pt vjcMK<Refl cp pRf ^RR RpRRRT feR?T RT t •—

P=Q/K vjT?T P=v5eMK<t»r!l, Q=C^W <Ptcfj ^RRT RT K=4)lch R I £RR '■HdcTl 
efrep ReT (eft? 3RR<?) cpt ^?R ^ PPP ^TeRpR ?Rt cR? Mgrict RR: 6^8 
^ eFT RtT^ ^ I Q 3RJcfr cp|0 cpt 'id’-id RtyTRfT ff^TR eft RTRft % 3fP 'Hdc^t 
cpt vicMK^cll "Pt PPt R ■P fchcMl Rt eft?T PlMeli cp fRn? •ft eft RtTfft % !

RffcRf0! ^ft RRpj ^ 1% Rd P Rld^ RTT?T cp|cb cpt <aMd ppft 3fP ^fp?

R pTfpft RR Tt RR ppft, RdTRcRTT ^cPft f\ 3tPRj ?Pft I 3RT: vicMl<cbdi 

?^Pt cp feR ?? PPff Rff R KTH tRT ?t?T I

«<<si'-l ^P vim^jETRf ’Hd cTl ?ft

RR R^t fPt 31dP%? R? •fR? vJdTTRfHn STRTT ^T RRRT
v5dMI €t RPt delP c^T g^T ?tcTT % I 3R deb ?7Tp ERR ‘HdcD

^P fpRJ P ^ft ift t vS'H'cPt vScMKcbcn ^ f^HT? ^ PR - 14 
p RxjcfRT Tp? f | jRT pR ^ ^?Pt RFT ^t R-isJlfll W t P> PRT-

'JoTIq^cTT

RITeR

CzO

cilfU W giFTfcT JcV/ji

fpRT vRTR cplcfj uRRT vdelRI uTt •dcbdl ^ dlfch Rd cp 3pT P 7TfeRT efR 

cbT vScRcR eR ^fig Rt ^PtR ^3RT cfR Ft RR | cpW R cfR cfRp R cftR 
FFR? t :—

cp—1 "Hdcft P 3|RRciti ^er 'PvjRT (Fuel injection)

cp—2 RtfiT 3TRRR 3rPlcb RRT (Increased Indirect Reduction)

P>—3 dlM cpt 3t|cRi)cr>ai cRT cRRI (Decreased Thermal Load)

cp—1 cp felTJ uRT^t ^ :— yigPcR) ^Tt, fsjPluT fiet 3fR RR $edlR 
cpt Rf ??T cp RRT RptR fp TRct 'PuRT |

viMM t :— 1. RteTc? PtR/gRcb|cblR RT RTtR 2. pTt 
TTcj 4>-cdl RTef RT 3Tte?PFF TtRp 3. ^l^j'jR—Ejpt Rg3Tt TT RTt? I

?t -3 ^P Pt^ vJFfvff t :- 1. ^ Tt # T^P Ret 3tk RTetR Rf PpRI 
2. REp Ret RT ^tlER dlfpj 3Rtf^d ERR Rp STeFT Rf Rg Rig 3. Rf 
?R cp cRT P gfe I

cp—2 cp fog

F? TPft TRRT3P R fetg RRp t Ret ?PrP P T?P Pt RRpt TTRR
PrP R? eft Rtg PfP ftp Ret Rt TR—RFTctF RtRt, fPPtRRl, TfPt Ret Rt 

cR? PtetRl 3tlR |

RtR RR cpt RR P gfe RTp cp fpg 3tTcREfR p fp? :—

R£-1 pER 3Tff: PmuI RT 5TpFT (Fuel injection)

R^—2 Rp ?R P TtRRctd cZfctRTT RRTt RTeR 1. dig RtT? P 3tfciRcK1 
RTRfPrR pRR 2. Rtg RIT? P RTpdT RTR 3. Rg RTT? RT mRhiuI ddldl 
REtfct diet cpt pEldl dcpHI RETT vRR P pR RT <dId RJRT | Ret cpt pEldl 
ddlP RT Hdetd P RtR cpt RjtgPt ddHl gp diet Pt vtRld ITfgfct'l ?R cffR 
P Pt Ret, Ret cfp 5TFgfrf RT 3TT tpRcft P | RfteR 3TTRR RRR? RRtT, PlER 
RTR ctlftp ^Jigdet Rd gp RTeT P, PpRTR RTR RfP) 3TRTR dP PP? I 
Eligdet RT 3TTRR Rd RdP P 3tpT P RRFT f I Rip PtP Rtd 8 P fpRTR 
RR 11

rzsi



W gtW/d ddJtf'l

efft yuiicTi Pi^^ui M^fci

£fr y^nicfr ^T ^ cr? 3f^ ^ ^ tef^

■JT^t ^ ft^t cHc^ ^rfeef yi^Ri'^ afte Yiwrf^T^ arf^f^nstr ^ 
elHIcff'? mFl cfr^T[ Ft7!! I ^TT ^ fen? ^ #t 5^T 

c£ >n^t ?r52Tt ^ ?r?rF ^ ^twtt ^ tthwh ^ ^
Ftrn I ^cfj^n FPTT ^'cjH d^^'dl? 'dM^cKl <^l4 ^41 cfF f^TR11!

WT ^ Pi4^uf yullfel4T cf4 ffReT^tl cfj^TT Ft7!! I 'HcT^t c^

Pl4c!U| yunf^4i 4 y^cKi vsyc^Wl cf^t 'T^ ^ 
eri^PTT Ft7!! I F^f 'dHd !!^R ^ Plddul cZ[cR^!! ^ ^el^'hM 'HC^\ cfF

cpvi!

cZJFT^
^!2T! Pl^el f^^tl ^! *TFT!

c# ^t ^m! ^ '4t Fm! i'd<d!K-f cj4jII, cfrctT! Hid cFH d4J!I ^ cRef 
cTF! cTTH Ft7!! i^H ^R ^ wfi I

err iR^t ^ ff Rt^iY ^TT-^rar term t?
^ RF 4 F^ RfeRT eftFT f^leRT! t 3TR Tf!9? SHclT tvjcMKH

yi^Hel, Pt<^d4 "Hletl 4^!, RlH^l ^ ^dcHul $dllR I Mfdcl dt^ FN yfeRlc! 
cfr|4H, ReFR, RHfeFR, 4h41vj! F^lR Ftr! 11 cfl% 4 F7! ^ ^t vJMR^Tfc!

fvRTtt FF! FPfl, ^Wc! RFTTCF ^ ^rf4t Ft'ft

^!F 7Tfe!?! eftFT WFRT: Ft FRF FF FtrT! t -

Ft. FTFRT FFlY ^ feH? eft# 4 TTeFR dfR FTRFfRTT FR ^ FR RIF! 

FR^ft Ftct! ^ I

FI. ^e!!^ F^ Ft! efTFt FRT! FTfF! t FFT^t RTfetFR dfR FFWtRT 
F^ FFTtftFf 3Tfe RI! Fftcf! t I FRtTF FFlY ^ RtfJ 7tfe!Ful'dFcl

eflF! vjFIFIcR #F! FRTtc! FcTcft 4 ^Ff! FTtct! t dfR Fe!!^ ^ feR 
ef!F! FFe! FF> FfcFtH H^tlH 4 Ftet FR RTF ^ 3TTF>R FRIT ef!% 
tf yRciRtc! FR feTFT 'oiidl ^ I Rl4 FRF! dtFI (pig iron) FfF^ ^ I

11 3T^tcftF 3RRF> Ft FRT STtFtf^T FFRt ^ FTFt7! Ft FIc^He! HHdl 
FFfR eftF! ctFR FR^ FF yfrFRl cRe! eftt ^ RR? RFF F^t Ff 300 Ft 400

HO

offer cf $Wlc1 dcVHl'l

f4>cil ?TF> FI^Hd FFd! FFTFTcR c^feFfFF 3TJFFFFR, RtfelFF 
3!R ^Rldl FtcIT t | FFTFf FTIR RtR! 4hhN dffFFfTFF 3fR 7iT4tfl!FF 
dffFFttFR ^tt Rtcf! F I FF! RFfRef Fft I^FF F^t dm!
vrlldl

• eFPTF 60

• eTFR7! 20

• ftRt F^t FF slag wool, slag brick, foam slag $cFlR FFR! FFF R 
elHIFI FfRTT 11

eftFT FRtY Fff 3RR f^RfF!FTFe!

RFF FRcff ft eflF 3RRF! Ft cZTFF!RF! eftF! RFR FRf fft ^RF FtFirf 
FTft FFcfl 11 FFFJ 3TM FkF 3RF RFRtt Ft ft eftF! FRR Ff FfRtR FfRt 

11 RFF RRft Ff F^ff F Ftf Fleft aRjte7 PlHlelRld t :-
FFft f cZfcf^R FTel Ff FF Hd^d felt Ft 3TTFFFFRF!
f FTFT RTffF

Fcfl f RTeFt Ft fe!F RR! FRF! F!e! (eftF 3!FFF>, F^Ff, ^R! FRtrf^)

3!FFFf Ft RtcR 3TRFT ?jffF>! fuTRFt fel fj H gd
3fR!Ff fvft F^t dTtFRTFRT ffdt f |

ddl Ff STRTRtFf FTFR FH Ff FRfF RcFTFR ?lf F^F FR did I
11
ff!FRF ^f4c! FtdT f RfRR FRf Rr FRft R'fietl RfFFR! FRft 
FFTft f I

Ftf RR FF Ftlff FcF&T 3!lFFftFR! ffFtdF fff^F! RF> ft FJR FF cffTF FRcft 
vJRFF sftFFftFRT, FFfF 3TRF! f^Rtt 3RF Rfldd fR F?t 

R?!FRt FT F!RF FR ffF! FTtR! f | 3!lF#dF ffFfefF Ft F!F eft? 3fFFFf ^ FRIT

11 etl6 3TFFFT Ft

noi



W giFTTcT UcQTcpT

^ ^ ^ FT 'FTrf f | VF 3TJR^ ^ ^ftfelch (Fe) 85 ^
95 5rfrT?TcT rFF ?T uflcTT 11 McgRl ^ g^TcT: ^ iTFlt ^ efT^T WFI t;

%r 3mr[%;
^r. ^WcTT 3TMTf^r,
#rar n 90 efmr % ^r?n t

FtFN ^ FRTRjf^cF tfra vjepTt7! 3fT^ t :—

^ (Shaft furnace)

^sr. ^yil
cRfetct TffS^ ^(icTl (Fluidised bed furnace)F.

^rT

^ ^FmRcT 'HdcTl A WIK^Ici: m^fcFF ^ cRT ^rPTIeT %?rr uTTcfl 11 
^ A ’TRT ^cR c^ F!$^Wt4^ FT^ f | 3ffcRfFjR f^flRR tfR 

^ ^TfjfcFF ^Fft X^T Rtr uTKIT t, fuRT^ ^74^ FfTt3ff

^ 3RT FF FfTcTT f | ^ cZR^R 3 3|Rft t cRFR^
^ C|lc^ ^FFh 3FRT ^ 'N-M cHc^t ^ “^RTtR | STFlrf^cT fFR

^ f^eK?! t | fuRTF FRR FFlcrar 3#^ wfeRT

U cr,^-|

t I
FF 5RTTc?t 4 3TTcR^uR fdRluRT cRj FTRRT ^i4-1 FHt^tfcRTRF,

3riraT ^ ^ Ftm 11 yr^fchF %r ^ ^
^KlldPlcn TnfFfRR ^ 3T5^TR fM) t toTcF 'FeRcRR ^FflBTR^TT^ 
3tk FT^luH C^t R^fT^FTT Fee RTcff 11

1. CH4+C02= 2CO+2H2
2. CH4+H20 = CO+3H2

Pi ^ el 4 cFeft %r cF) RRfR ^ FRT RFF f^RTT RFTT 11 ^
^ ^MsfFRrRF 3TR FTF^IuH FtcP t vR7 Frf>[?lc5 ^ ^ 5^: grfFT 
^ pR ^ ^ d I el FR feRJT RFTT ^ | STefFTT FRRF FFcft ^ RF eF^RcF 
cP (Catalyst) pRFf? 5FTFT ^ R^PFF PfT ^FT FF5 3RT ^£R c£ yiR if cFRf

HD
8—302Mta of HRO^2013

cl)$l W grFTTcT dcV/ci'l

FRcTT t 1 eflF 3FR<F RFI FcTcft P FRR FT el fpRT ^ #4 TJcRFI FRFT

3Fe203+H2 2Fe.04+H20

3Fe20,+C0 2Fe,04+C02

Fe304+H2 3Fe0+H20

Fe,0 +CO -* 3FeO+CO3 4 ^

FeO+H2 -* Fe+H,0 

FeO+CO Fe+CO,
tf\ (Hyl III) TFtrl A Ptf A\ Pn ^WFcT F?t FT! ^Ffnft t 3T2TtcT 

FF PlPr cTgcT Pi elxMt t TR WR #r FRRrT P FyTTpFF ^Tefl FT! TFlnfl
^<R0 eftFT ^FR FR^f F?l 3T^F PPFTT t 1 

cfRf FRcF P FpFFFp) cFTFcT Wl $'tci*1lel RbFl FfFTT f F^Hdl FTFF 
T$\ FRRF Ffl F^cft I STRFTRT pH F PeP A ^ FTp ^fRRFT Ffl Ftcft SL/ 
RN FRTefl FF fcRpT cfR FF ReeRF PRF FfT FFFTT t I FFlT4> FCFFT FFeR 
WP FF TFT I I ^TT TRfeft FT ^el 3fR TFTT pTF-9 3TR 10 A PWT 

TFT t I

FRel

frR-9 : ■Ejyll TF^l P 4)cR tP FTei) FTTTpFF FpTffFTR

OH



rftFr w $tSjici dcmc'f'i

AB

)W

^7^7?v7^7frmy/p ■ '■ ,‘y///7//f>y7//> *• v; }W'7/)//?'"//''///jfrV/'
te-io : cpj mr^ te

A. ^fl^FTR B. Ijoff ^cft C. #iTr D.
^ qr? f. Pr
I. f^cT ^ieT ■fTOTFcfj J. I

^Hef zpr qr^ E. ^TTeR
^ Yi^tTI Ci STIMicT H. 3TfclRcM J1 ^ qqh>Ic1*T

fef-9 i] ^IT 'McNeil t iTc^r ^ cf5RT ^ft WimPlch 
^Tt^TT^ ^ f | ^ TTTef (cfT? 3PTO, ^eTT, ^T qc^R
^TTf^) WI FcH q-TT f^T f^lT ^ 5fcnF t | ^T-da £ WscT ^ 

nTcf ^cTT vjuai t 3fR f^RT ^ 11 ^cfT
^ WT ^Yr ntenT ^ R^cn f^n Yn?fT 11 ^ seytch ^ g^cn 
3if?lRcK1 FeJT, FYcff qRRr ^ 7TT'T[ 'RTRT ^ Mg-qi^ cET ef^WT ?^TT t I 
qFTcT: ?{&£ 3 ^ cTTC T]!^ YfETi 11 f^RTYf RnT^-! cp^qi

RmraRrcn srRrf^n^ Feft-*rfRr ?t Y[^ 11 ^ q^jRr ^ ?tn ^r Rmw 

^ 5cbK frtt t % YmrnREn 3TRrtor ^r ^ tot y ^
„ ^-^TT2T TOleT W -v5Tmr t 1% cRRTcTT vn TORT YTTOT TOT 3TO ePft

^TOTTO izi nY TOTcfr Y TOY I
SL/RN •£ 3TencTT TO-RY TOT YT 3T^n Rrtot ITOfeTTT Fl Y^T 11 v^YT f% 

ACCAR, KRUPPCODIR, DRC-DR $RJ|R | ‘TOT ^T TOpfT YTOfcTTO 
^%\M:- SIIL,
TOTTO
TOTO ^ cYRTT TO
rRTT TOTO TTYII ^FtT TO%Y TOY TOT RY ^YT Y FT TOY I ^YT 3TTOR

BO

YTFF Ft TOFT 11

3fTY cRlTOTT F^ft c^T yTOT cm 3B^t FYF F^TOf FY^ ^TO ^ 

FT I? I 3TFYF fj 'JjcT eftFI TOT 65 TTfrTFF FlFT FT%YTOY

(7^7 F F?Frf dcVlci’T

TOFT ^ fcTY FFeT FY^ RTfecT TOT ^feTOT3ff ^ YFT ^ FTeT feTF 
11 TOTFYTT FYT FYF TOT FtFT FTftY ^ TOFF YTYY F?T TOT FfF 3TRTTO F FT 

3|Ty 1100 YcflilF FTO TOTF^ cJ?T FTT^cft TOff Y% I

YFF 3TTFYF TOT FFTYF Tgcff TOTF ^ TOT sfTY FFT ^ YFFT> F F^f 
tT|R!Y TOTfRn FF ^F: 3TTTOTTTFF F TOTOF FTTFT 11 f^TYTYT FTF TOFF FlFT 11 
TOT F TOFF: F YFF 3TTFYF YgF F TgF FTcTFT TOY YTTOFT 11 ?Y?T
TOT? YT YTOT 3TTFYF F TOT FTYTTOY ^F ^ T^YTT Y^F YTYF 3TTY- YTFF TOY fcTFT 
TOFT t ?YT YTOT TOFF ftTOF TOTOf t I ?FTOT ?YTTFTci TOYFT YTFF FtFT 11 
?YT TTY? TOT YTOT TOFF HBI TO FTF YT TOFT TOFT'11 FTeilRb ?Y!^T R5TO F^t 

?TF 3fTY 3TFY ^ YT?FT f\ 3TTTOFT?? 3 mRcJ$F ^ Fot ?TFT I

FFTOT 3FTFFF y TOF FTOYT eft? 3TFFTO ^ FYcT cR?T FFTFT (Smelting 

Reduction Process)

T TOFT

?YT TOfRT ^ ^YsFT: TOT TOFT f | F?eT TOFF F 3TTOYTO 3||RlTO YTO YT YFF
11 TjYI^ TOFF ft FYcT cTI?TcJYR ^ Yi^t YTO YT 3TTTOlfTTOT RtTOT^TF ?T TOFT 

cTTOTY ?TFT 11 TOtFT F f4fTOF FFTO fY RTFF Y^.TOY FTOTOfcF TO TOTOTOYT 

TOlYTOYT ^ FTF Y^ FRtTOF t, TOTc^^ ^ I RTF 20 ?F TOt TOFFT TOT Jfd YJF 
YTTTO—YTTTO RyFTTOT TOF 11 TOTYTOF FTOTOiaT ^ Fef RyT YTi? 3TTOYTO TO FTO^ 

FTTfcTTOT ? FT Hid F?T TOTfl t 3fTY ^ FTOfaTTOT t ITOTF YTT? 3TTOYTO z$3TTOTOT
SHY TOTO YfTHIYT ?TcT t I

3TTO^ TOTTOTOTft TO>TtoR F^T FFYTRt YtR FYTTY ^ TOFFT: TOF Y^T ^ I RtYTOtT 

F ?YT F^TOfaT F>t FFTOTRfFT TO? Y^t % I 3TFTO ^T TO^mI FlcT eTOTO?TY 
TOF4 Tft F^-F| TOFTRTYfr RtoRf ?T Ylft f I FYTYTF Hismelt, Plasmamelt, 
Romeit, Kavvaski, Sumitomo, Dios ?YTOTfTO I FTYF ^T Corex TOTOfrr TOTc^?? 
t 3ftY Yl^dF F^rofcT TOTc^TO>Y^ F?T TOTRl^l TOYT Y^t t I ?YT FY? yR F^tilF SiTY 

TTYfl $ RffRyIyFF YjRTOTY % :

• ^TYF 3fTY F^TF TOTFT FY? FT YtY? 3TTOYTO fYFFTYT TOY YTTOcf t F^TOT 

i?r TOtRfTYT ?T YTTOcfT 11 TOTTO F?T FTYvYF Ffl FFFTI

TOFT?

TO

03



cff^T W I<1 ddUGd

• 3Tcl cR) ^EffcRTt c^f £FRT ^ftf^RT 11 f^RRot cRR cfR

eRTcft ^ -R GffcRftuRT c^ R^ReT 6^ <RTf? ^ ^ufl

cfff vrRRcT Mvodl ■§ I

• Jlfeia efRl cl-MK TRRT <Mf?lRcK1 ^ ST^? RR f^efcfl 11

'Jildl t I f^vrlci'l

STJcRf^jH gRT cf>t cTuR ^ vTcHK*1 cRT Ft RTcTT ^ 3fR

cRJ ^>11^1 cFRRT R[ ^RkTT 11

^ clK 3lR^I^

f^RRF ^'i-clHfcT cfR

Jlfcf(T cTt^ ^ vi«R|tJ'1

tffR ^Ici^) ^ Pi4)ell tReT cTlFT 5^ia ej^ll't ^ fclTJ "Huff RRTT11 ^PTRT

3Tc^ Jj/Jlc1l cR RR vjcMR-i 4>t 5FRTF ^ Ft $^i4> fcR FWF

4?t RTcft ^ | ‘fRTePT TTcRPtfcRR, RRRtRT $c>4lR I pR FfeRT cfl%

45t 3T^cR zftpRFt 4<^K! (RR, AJ’llRl''-J*i, CaSi FRJTPt) PPtH ^KirP^

3?PrPfRTT 4?t RTrft % | feR cRit—cR?t 3TTcf>R c^t Rf> fcT?R

FTFt^t OF ^^Hld PtRT uTRIT t I

★ ★★

[ID

a3T«mr

^Wd d^TK-r

3nft cRR FF cftFt P eftFT FtFT t, dt% sfR F^Tl^ ^ eftc

3fR F^TcT ^ PrPRf F^Tel rRTT cftF-3RR^ ^ f^RT eRF cftFI FFcTT t,

FRfP Ficfr xmt c£\ m ffrt Pt^r fw?t ^jr frft fTfi i

4Jdl 'FFTT ^-Mld WZ FF 
FfFTcT Ft feR efFFI #t FFoRt 11 eft# FF F#ef. ctfFT F# ^p, eft# F# <g^5t, 
eft# FF FFFf—-FTFfef, eft# F# #ef, eft# F# H^?R F^flt# | FlPf Ftef—FfTef F# 
‘FTFT # eft# 3fR F^ffcT FF W F#t t#FF FTTcTT I TfF #t eftFT # I F^tTF FTR 
'ft#eld: HkPildl F^TTF # 3TTFT # |

F^TTF dTdTTF'F FF 3TTEfR

FFF FFcft # uff FefT eftFT FIRT FtrfT # T^ff# Ff4f FgF oft^fFT (3 FfrRtct 
^t FFTFT) FtdT # TJF 3T#FT FFF sfR FT# FFeR FR, FF#t 3fft ?RF Pfet 
Ft# # #1# 1% 'FeFR (S), FFWtRT (P), f#eftFFT (Si). ^F^tFT (mn), ^dJlR I 
FTFIcT FFT# c# leR FTFf cfFv #FF Ft FF FFTsft F# F9TTFFFF) FFT FRFT Mpdl 
# 3#F STTcRFFfcfFRtR tTR 3TeFT # Pd I# FF# t i F^TFF 3TRTF FF ^3TT 
f#> F# fTJ eft# # :iJcTFR P #TT FF#F, #JlPd, PfettFR, FTeFR, FFRftFH 
3ftF RW FR FTTeFf FFpFF, ##f#FF, Pc#cl 3TTp FFTTJ—t|Cl4 FF# # | F^ 
Ff#FTT F# FFRlP # FpRRR (Refining) FTFT FF?F # I FF P^FFTF

l~86~1

FTF: F#t PeRF 3TFT FRFT # P



cTfcr W ^FTTcT dcVIcj'i

^cTRT Rh-MI 'Jlidl ^ I CjffcRffvjH ^RTt^T ^
co2 ctc^t ^trtt t cT^rr ^ w? teei ^ttctt t i ^ ^
FteT f ^fr sil^iluH cfj >F1T8T t^fcT cfR sRRscT STTcRTT^g cj-1lcl 1? fuT% ^Tef ^ eft^

cR? c^T y!KHi^Pi0 ffaR f^T t WT ^TTcf ^ cTN ^R
^ ^ FMcT ^ ^T| ^Ff ^ f^r WKf ^TT c?5Rtr FfeTT 11 ^

^TR 3T1^HI$^, ^RToR f^feTcR (Si02), Sf^cp ycpR c^ cRfT cRcT 
STcTRTT -% ■HdcTl c}?t vkM'Sl ^d6 ’R cRTrT t STT? ?RcT ^RTTcT ^ 3TRTT^ ^ 
STeFT cfR feR RTrf 11 ^Ff y cf)R cRef ^I^Hd ^FyKT yf^c^RT ^ yyy cfRcfl
^ FRcT eft# # 3Tytf^xT s^cq Pi|eld c£ feR—

1. ch|4d 3TWRT

2. PTefpRf 3lMMc;H :

3. Py^Prf 3TWRT :

: [C] + [O] = CO,

[Si] + [O] + 2CaO = (2CaOSi02) 

[Mn] + [O] = (MnO)

4. wVlRi 3FTOcry : 2[P] + 5 [O] - CaO = (CaOP:05)
: [S] + CaO = (CaS) + [O]5. Rc^R SPlMCd

^FqTd # T? 'JlP yieft 3TPRfpjR <f>l 3TWRT :

y>. FeSi cf# W^CTT # [Si] - 2 [O] = (SiO,)

Al y# 'FT^FTcTT ^ 2[A1] + 3 [O] = (A1,0,)

[ ] yy P^T ?JT3 3T^ FT?FT ( ) 
yyit# t srPrten ypy#f 11

^ft yyR Rne # 1% ickPuh rrt cf^n jiiei0 y# # ytPyr y# 
STcfiftftT #tPf cR? Ryyczft (impurities) pFlPid PfTT RT 'Fl^dl 11 
R-Mld ^ feR PR# 3FRnycF cp uRRcT RTcft # | WeFT #^PfpFRT 3TSTcfT 

Rlefly>d/^I^Kuld: P'fl—Ricfl^d ^Wld ycT^f # 3T&TcIT yie# (Ladle) 
F ^TeTT FneTT # I P^PlpRy cj# cJeTT# ^R# cjcKI yiecft P ^leil ulldl # I 
TRTFrPy) rPRrr v3jtR Pif^ yy # i

# 3tcR efy ^ij'lrFF 11 #FReT

fSTl

c//f.V y $xfy/n dey/dd

FF eflTr vriHei t PF FRFd RRT RRI vRRTFT ^ 3T^FfR y#
yjRR FRlTcT P PtPpS ?TT^3ff Flell

'3TRTT #, 3TT4^f]'oid R PRTRT Ff el’) cf> eJK 
STTRTRF RPfR tllc^Hel # R RR RTR | # Rp FFyicT # RR# cRF 
■^R—PR RTFf FFTfeR yRR P^Fig RIFfR RT P-FR (up RR diy R #t 
RT rt# t) yyRR Pefry rt# t RTcRf PP-Ry, Rn-PPPyy, yRt-#R#y

RT yRcTT # —

R[ Ray RRRT y FR RR t -3Tcryy,
• y)i4d Pf yiRi Pt aycRyRyr^FR yyr pyj yyr yjy y urrcT r 

PciTpR yFR P PeTT pR I
• yyRFTy 3tr%ft yr^3ft eryr RRRfi yyi stPtPrt 3fiRpury rt 

yyr Pr yyi rr P r# srery rf Pr i

Pt RTJGfi RT ypFT yiRT # PcR pR IRRRR

FWRT rwirr yfr PPr-y PPrar
R PPrPr RT R# cRF yyiR fpRT uTTFTT t RT RT RR R 

PpP Ryn t fP R^TT yicT fpR RF RT t RRT fpR RT P RpR (fpReft, 
RT Rpy P RT t I 3TF5T RcT P PTpRTT RT ^TTFTR RTtRRIM,

Ft RT # ■-

R. 3TtRFfpTy ypty R FFRTcT rrrt

RT. fP^RR Rpy R FFpReT P FRTTR RTTR

fftP rPRcki Pt yYpfT PPryf P t P 3ttr P R#T-R#i rct r#T t- 
3Ttyy ftP rt P#r ttrf i ff Ptrt ypyPP rt ReH rr: f? Pt P trt
P RcTT t, FRp pR P PT| yy FRTR RlRRyf P 3TR R-# Ri# y#f eTyTFT I 
RR RFR P eTWT RR RpTRcf FRTcT RlRipvrM RyP RRRT RTcTT #, RlPf 
P^Rd y^yPr P i

RTRpyry rrrP P stPstrrt rtr P rr yryyT t, PPr P i rctr:, 
Ryryy P r4 P Ry fTrt 11 Prrr PPr P rr rrrt rPP/tPr ttrt

ou



rflFF W IfFTTCT dcWcj'l

fthi'H W\ ^TIcT xTlf^? uT^1% ot^RituT^ y,Jlle?f ^ 30 ^ ef^ 90 yfrRTrT ?Kc1 
ctfFT I Fleftf^ 3TMcpd ^ cfJT ^4 ^xTf4 ^

^ifciO cTT% cJtT JRTFT f^TT uTTelT ^ 50 srfcT^Rf 4 vJi’R ';T^l I ^Wld

eT|cT ^TgT FTcTT

^WRT gRt4 fcT^ ^ wf^TT ^BcTT t!

3ff<Kflvrl-T f4f^ -i) Id ^HMI

4vcTeT ^Ic^ild' l TRcC ^ ^TfcT fW 
# ^Tel 4 FcJT ^cfRf ^ftefcT cTT^ cPT cfR ^FITrl

eFTRIT S-TTI '3TT%^ t, ?cTT 4 ^fl 3ffe4teFf 4t feu 2Jf I vER

^clI(4cp MCT)KcpRQMT jRRcf

uTRff 4 IRI ^P oTcRt ^Pf RJTCT c5KjK i

'RRI eff^ziT ^-Mld 6FFTT I 3fefKrR f4ef4 fuRT qR 4 ^Hldl mTTRTT i

vTcci Riq q? trIsr 4> fciq qgcr 4if4 cA I'ct

qRR?T 6lJll uft Mid R cpMd cfTF cjqq cp^ft I

fuRT Mid 4 SJTcRffuFr cpt rRd efTF ^ ^PT 'j||kjJTT cpvM<id q>?ri ^ I 
• qf44td fcRcT^q^ rPP ^RTR dd dRH7! 311^1 ^MTcT \3cdKd y?pq cf^TT

3TRT 3Tm PT4 R2TT f^'^d ^ qiPT FldT W I qfm?R fcRqgqy c^

PK ^fPR yqR 4 ':g£TR <£> feiq '?j4TT 4 3T4q4 ^tPT cppf | qfpT qq4 
^ qpR cfR f4qq 3RPR 4 :

35. pcTT 4 qr^tuH ergcT ?tdT ^ Pfl ^dqpT «PTR 4 f^Pdfl 333 33 Rj?t I 

3fc3> pR dl^pluR 3) PTRT 333^3 R 3^t 3ldl 4 'dRl 3T?3 ddl 
RTcft ^ | ^PP 3idlMI *1l$£luH 34 M'jI6 'H qpTTrT 4^ 33 did I 4 I 

SpFrfcfq PMI 34 3T^t3R 4 ^3d 3R3T 3TT3^d3> 4 I

^3. j?^3)| 3cTd3 P3T 3 ^3 3TT33fP33 43N 3R3T pPHT 3? 3R 3 
33T W$ 33 | 3uT? 3f 3^3 aT3cTT 3T<4 3T133?l3R 43d ^ Pldlul 

33 4t Vm ^3TT i

HO

ci)(V 3 pPPTrf dcv/fl

3. ^3r4 cTPP ?J33 3fT3?fl3H 33 M3PT 3R3 4 3cf 'gsr cil^ 4 3lfc3cp

v3 ^c[ 313 351 3333 3R4 
3Td 33 8T33 4 33T4 cp feR 3^33FRT3

4t 3t W 1

3t435 qfiarWt 3> mk 3n^4PP 333^ 313 333 34fe ^ 331 
fdqfdd 3l4 4 I 33 33314 33 STTdcPcT 4f43; 3334333 ^IcicTl 3Pd 4 I 33 

314333 1949 4 43 4 3N3 ^ 4t I ^33 313 33.335 34 3T335

33 331 33W3,

33)3
14r4 dRd 4 33013 ‘31435 33333, dlM^lRd, dlM^lf^d 
4t1 <4 TfP3 14m5cT4 31c?I HIM 3734 33 533313, 33333 dddl 34 333

3414 33 pWlcf 3314 34 SI 3d I $c3lf4 I

3TT<Rfldd 333f4 >4 3d3Td 33l4 ^ 5^ ^dtp

xfl XUcl 334 3tf4R 33133 4 331 34 3T33 ^3 3334W3 33 y3PT3R 
413 3WRT 3373 371 7j4 RldN Rdl 31 33 0ld1pMd 4t ^351 t, 41.34.33) 
3337 4 '7TRT—XTT3 3P3 XTl4 q^dfrldl 4 4447X 3) 3433 33el 4 33334373

44 35 feR 337 33 fT^RTef 4l Fld7 337 93 I 3F F31 37^ 373 3341 4 3l3l 
cTPP 4, 3)4 37V 44 4 MMli4d 34 37174 94 | sRT 7R3 rRel e44 4 373tRfd 
33^3 3977 37*3 3TfcM3> M3l4, 343V4v33 33 MM3 34 VT373d7 4 37e73 3R 
f4q 3714 4 I ^VT 333 4 4l q^qf^dl M3fold 94 | Tpp ?4 4133 379737 MRi3>

4i43v sflv 3374 14r4 44473 q^3f41 43433 4 33343 33 37333

37^43 379737 373J 333V 34 4c4 4 #37 14377 did I 9771 ^31 33314 4 37133,

373 ^3373 33733 37137 
93 | q37fl 77337 41437 44473 3^314 4 37d 34 STT^Td 4^7 31 4371 did I 93 

331? 4 373373 7793 37T33433T 444 34 37^4 d3? 3ct c44 4 ^3 37337 
3373 93 | 33^, ^3131 ?33T7T 34 ^3777 14T334f4 34 Pl4) 94 33 734 ^4 37143) 
37773 93 I ?3l1el3 3414137 37774 34114) ?3T 3) 33ef 3J^3 3334433 33 3313 
14737 333 I 37137 3? <4 34 537 35314 c4 3PT ^ ^147s3771 11 1949 4 ?7T 
35314 33 37lf7537 4 33773 f33, 773 ^4 373 1437 W qd^t. 35314 I ?V7 
35314 4 377374373 34 37Rr4v t4 33R 4 3141 5,3731 d^I 3773) 337 Hl^M c4
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ol)$l cr gj^iici 3cQTc^T

^ ';iWf uiidl 9TT, fuRT efiR cf>^T vjTRTT ^IT I 
W7 ^ 'gcT TffeT ^ ^ cRT I Pi^cH Rcff %ft ^ ^ ^T ^FT

^ crt? ^ qf^TFi ^rt iTcf arto #t % ^
^ 3TT ^ | ^ RJTT^ ^d-Tl #3T TTpf ^ T|cf dl^T fRpl Reft TTpft f% 
TTfeKT ^Rld ^ cTTT TpT ^T 
^Tcf^ P4Pld cjrRT IRTTT 2TT | T3RTR eR RR ^TT I RR ^ RT2T

cpf ^ vJRRTfe ^ \5RcTR ^ cFT^
ePft cTSTT TO Tpf WTO ^ ^ ^ETR ePt I ^TT TOR ^ TO cPl STTOT 30 
TO ^ efW 500 TO 
TORR ^ ^ dl Yl
TO TOT^ ^ ^ ^ Tg% RRT c^ RTOT ^ ?]R 11 PfR #TRT ^7% 
^ TO TOpR ^ ^ 3TOftTO W %]R 37^ TO 11
TORT Pft RTO cRR eft# rf\ TTTOo 3TR 3R7ft TO TO TOp ^TOT TORT 11 
5R Tp 3TcTOT TOcfT cp CTO^ RfcR ETT^ TO TOT TO 3fR WTRprar WTTO 
TORTTO TOT TO TOhTT 11 fxR-11 P TOR 77 3TtTOfpTO TOR ^cTRT TOTOpT 
P TOl 'gV dtp Tpf 3RjTOlT TO TOTTcfr ~&\ PPTT 7TTO- 
Tf^TT PTO TfP ^ TORt TP PiR RT^ Tp 3TTO TTTO^ P TTpTOr cTO TOP P PrJ 

pdf P PdR PT TOT 11 4t fcRTR TOTR TO Tpf t —

TO

TOcTTO STTOTT 7TOT cflR

TO iT|d Rp I 3TTuT TTp 7R7R P ?JTO vSTOIPto TO TOFT 
7^ Pldl 11 PP’xj, fpR Pf 57FT7T TOETp cpfWTO

S-i-MId afF yi^Hel

cTT1?
FeO :1ft® f^PTTcT -3fR dkJHd iBT 

SfMilfkl f^clT'Sd
REJ [0] 
PiM [Mn]

Pra-11 : 3TTcT7?Fro fcFfRR cA TpHT

TO 3TR7fFTO Rff Flfq 7p 7TRc1 3TTTO7 pTO, TT^P TRcf etlP PT 3p7 3T1PR 
dleiifPd TOFT cRTT dtp TO ETI^WT TO 3TFT7p TTpFT IPt^ TOM I I

HD

ci)p/ c, ^PJRT 3cWcFT

"'F. Fid cp FTF7 7T STFRpdF cRTT PIP 7t TOcfTTFTO 3TTOT FRpFTO 
3TTOT STFpr F7T P TOTF TO*^* TOP ^ ‘TOp TO TOd 7®F 77 WdlTPd 
TO TRTFTpTO dfPfsFWjff Fp Pd TOF7T I fPd—12 F P PtPt 

TOTTp 7Tp 11

VRH ^HcmI nl, '
^ mpT .i Vs n p•a0

mfWB. m
j Mfr

eiTO fTRin c?5i yinf^ ^frr 
WP Ticft qro / dF PFi Pf

yFf1! TTRT ’Jsfel Rldt-s-1

(d) (TO)

rTO : d. TOTO7 P TTfPdWR dTOpdF FTpF TO FTO 7t fPcftTO 
d. WR cTSTT TOP 77 Pd TTFFT ^clRi FFd fPcTOTO
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cTt$T <r ^QTcf 3c*it 4 r!

^IcHTluH c& A 3TT^ cft% f^T 01* f^HTT cfY^M ^TPi—STCR
-D

eKd’-l c FeO ^ CO I 21? FeO eft# ^ STM^cT
ufT Jlld0 TTI^l Vjj^ cfr? yi^Hd ^ dl^ 

11 ^Tef ^ efl% ^ T5)CR ^Tef 3TFR?tuH ^ ^ t ?fT vFH vr|Jlt"
^T 3mef (IMPINGEMENT ZONE) 11 -3^1 0T cTT 2500

3000 f^ift '-^fe^RT cFT Tgri uTTcTT # I SFT^^R WTTFN 0^^^ ^ 12 
007 T? ufRTT I I 0c1^K-M TteTa eff^T ^4^ 0T 4 f^eftf^T FtrlT t cRTT 
0TT0T ?f[tR 037 Tli^ 4 F)4 cFTcTT I 3TFRf0R dl4l cf>t *ilCil (4i3fd)

^RT cA vrfKft f4> 3110'TldH, TfefcT OfT^ 
0 0tt ^TeFF ^i *p t§000? 0S7T 0f'0T ^d d!^ |

0^47 3T70R 4 07^7 ^ FPFT 4dl dlcil § cTlf^j ^Kil-MPld
3Tf4f4>0f 31 KIM u770 I

e7l07 0 ?fpT0 7707 0^7 CO ^TT <N*ldl ^ 07T 0^ ‘g0 c7t% ^|zl 7^ 
^d^d ! 4> 7n0 4 0F7 I40e7cft f, v^TTT f^7 77l4 c£) 0dd 4 4701 did I 4 I 00 
J1?7 dd cl gel 37^70 Hid I 4 00 TTTO 0v0cf7 4 Pl0ddl 4 eft v30& 7TT0 07

efT0 07 engHd c^ Ift4—Wld 0d fddd 3Tl4 o I 0? 770 f4d07 TTd 
0 0H7 dlel t%7T7 4 0F did 0771 f^-^T (477 07 eRe7 0TJl) HHIcl 4 dfl 0 
dTTeTT 4 1 0770 771d—77T0 7K7Mid0 37141007 4t dlfl 70cft t ! del 0T7 did 
Tt 0l4d 0W 0d 4r4 4t 10c?t077, 4TT*1fld, dl701771 0t 7707^ 4t dleil 
11 0^, 077 yulk4 t0Kl 71d07 cT^ 7707^ 0F TfPTT ?70' ^t TT^Td Ft Mlrf) 4 1 
77c0R 07 0F 37Tf SO, 0 ‘ddf 4 40 070 f4r>d dfleTI t ef0T 0Y5 14707
dle^Hd 4 0d7 dldt 4 d4 145 dlc^Hd ^ dN 0277 \377cj4 577^1 H0dI (CaO/ 
SiO,) 0\T 14-4? 0077 4 I

14ll 414 37270 F07 77 000 0q7 4 414 <14l ef0?5 4 0F 77727 
37704707 00 370 44 (CO„ Ar, N, 37714) 4d4 4 BOF Tidier 4 77000 
4 0^ elRF 01400 770 37004 4?4 05 ^ 140-12 4 00 070 14070 00

tl

7931

ci)&/ W gxfvict 5?WF

144 4t0 4 372707 Ri4 0077 4 30074 dd 0070 0574 04 005 1440
o

'gRfelik'/SKgfcltllki f :—

7t140t 3rgf407

0. Rldf 0077 4 37f074d0 0<40
• 37141400 704
• 07^ 00 tllgHd 04 1450734

4 0541
• 0cTT cfTFT/FT07c7 020 Hdl 

2||gHd 7|0 f^dlf^d 04 44

• 7160 77720
• 2]|gHd 37057

70. 144 414 4 30074070 7700 
• 30074070 010 4 0014 050 • 70) H c44 04 730e7 050

0040
• 0c0 eftFt/6?0ld 020 del

077 dTF 4 06 770^7 4 3710 4 14 0377 4 30074070 020 414 4 1441 
1414750 477 057 005 7710 0047 0570 07 37005 744070 14c7 77054 11 077070 -

1. 37141470 377074dd 41 670dld d4 7707007 050 Ft dl<4 11

2. 0fe70 0Ie7 057 I4d1dd 4 
777101405 77000 00577070 7F07 t I

3. 070| 774 0TcJ0c7 04 l^qj 3704 07F 6141 4 I

4. TTdT^t 4 47 0077 7700 Ft4 11

5. yT^dct 3704 FTF 4077 Ft 0f7e77 4 I

057 070 020

070 040 d4 BOF 4 377041070 0277141470 077 ^TelHId 0570 07
04 04 7jfc!0T4 14d4l 11 0004 F7d05 f4HldRsld 4 T^TTT 04 Rllddd 67070
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rfl&I W gxFrRT 3cQT^T

1. ^Wlrf cf?l ^ 0.8 SfeTSlrr \

2. cfr ^tT^TcT n 0.35 ^ |

3. Fe MN c5 i\ 1.25 fWr/^T ^ ^ |

4. ^ ^ ^ 3 f^cTT/^n ^ cfj^

5. 3tFRtWT ^ ^mcT ^ TTO ^ cf^ ^1 (NK-CB
^^fcT ^ 3Pp-F[ ^ 5TRT 3TT^)

3TeRT-3TcFT ^Trl cfTT^pit ^ 3FR 3r5»Tcff ^ ^ BOF ^yfrT

^ fcjf^rf n ?te-crgcT ^ crr ^ ^rjt rh4wui wk f^rar 
11 ^ f

LD-KG ("cFlqK-ii^), LD-AC, NK-CB (NKK), OTB (^) B-BOP, K- 
BOP ^oqiR |

3Tc[ to-13 tTigHeT 3 fto CRT efRl cRU TRtoTf Rt torf tolj 
11 f^rftof to RT RTTT eRTR, WTFRR ^ ftofrT T RRT f |
fe-14 cRef RRR ^ 3to TTto ?[2Tr toto ^ tofcT 

11 tor TR7T t plf^jq to cR c^to ^R RRm A Mn “cA RIR CR 
^IKll 11 3Tr ^TRrr ^i ^rtct ^ 3to o3 ^ rrtt t rfsn
^ Pto ifr RFTT t (to-25 pci 26 tor) i 3R: C# ^ ^if^T OTfto 
?Bff, totora ^ ottt rt to’f to Rito rt ftoto ^ vb-rct tor rt 
tor i RTtTRRp: bpr w to tor toto o, to stofto + RfR to to
Tt 3Tto rtr to Rto toft t

C^RUJ

WeH :
• tor TeRR TRFT RT ft' cRcf RM ft Tjef Rift 11

• to yqi6 RT STT^Ift-RTR 25 totod cfR ft uTTcTT 11
• ctoj cT^ Rift ft

ftft 11
3ffto ftcTT ^ P^IT ftto 3fR fft^Tig'dcTTR 3aR

• ^iTntoto fft^R to-to tor fton rrti t toft wtocr
Hl^ftvjld Rf ftotor 3TR5T ftcTT 11

aR

f95l

f?to <7 gw/cl dc'i'hl'i
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fto-13 : yi^d ft rpt ftft cri £trj ft Rtoftp to ftoft

£, O.OINm’/min.lon 
• O.IONmVtnin.lonrff/If-^rrt0.53 Q-BOP

(Kawasaki steel)
0.40 ’IP^

BOF
B 0.30

_*^■%L&

. a /aJ 0.20 A
t

0.10

0 0.20 (c] (%)0.150.05 0.10

to—14 : cfrito ftoluPT ft T14d cfSTT fttoftf to I^TfcT

• $Rld TTR5 ftdl % I
• cfR toll ^ toft Vid<tH! RP ftdT ^ I
• Rtor rt ftqi4>id Rp vriidr % i
• 'ddlK-i to toftl «Rft % Sift Rft cfR ftft to T3TT ft dTH ftdl

11
ftft to RT RR ft ftft ftft fftHTf ft to ft cRcT ftft

to spFTTcT ft cTTcft RT Rlftftp RTR tot ft I Rto RR 7J,uldl RT $Rld 
«RMT TPR fttcTT ft | Flftfft 3TRTRef Rfft ft viHd RTlfftft RT RlftoFR
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rffeT W gx^lci 3c*n<FT

fl ^cTRT ^ stMluR 
WT ^ 3\m] vJRY slfcNiluH 3fft ^r 3TRRfRR WT Hl^^uH ^2Tc|T 

stfIr cf>r4^f jU-ii m^Vi 'jtrtt % i

'(-q m i fei a vui>*i (Automation process)

3M#3R ^ ^Rld cRT^ cf?t yWeff ^ WT ^ Plddul 3fR

3f^eR ^ feR 3TRRRT f^TR 

Processing Technique 3fR Automatic Operation Control 3T£ffcr vJcTTTT 

1 TRcJr? ^TctTeR cRRl I

RTTeft 3T[cIWf> cf^zft

^ ■^'Jsjdl I lp?TT> feftj Sub-lance ^ ^iRk* cr>i4*i 3fR cTFT RtR

cf>T Mdl7! dN 3TR c}ft McdSi Tf Mdl dd4 T? Plct>el4 die?! 4^ 
TfERR

3tR fcb^i TR Rd 11 PluiiJ qr^Hi dRcT f | TmfeRT RcRSJT 

STdlctT 10-15 RPR 3RRfKJR ^ T^RRT cRd ^-Hld T> ^T T^gFT 
tol RTdT t 1 W[ ?TN ^ RR uTTcfl t | ^TTfcT RT dTT TTTTrRiR 

tRrR 3TN R eft 3RRfr3R ^ dleft 11 ^-ddlfeld yffbill Pli|’dul

RcRRT Rf PRT^t tHH ^ feR ^ dRfddT R R'JfTR RR RRT R ?RTd 
eldi^l d'^Rt v^ft Rd ^f cTTd RRTd ^ ^dl4 ^ R^sR SRRttRR R\'

ulT^ RT (jfR—2 TFR 

^RId-^ dN 3fft RTR R|4r ^tR—2 ?t^ R? ^Rff TR 3f|cKt)dd RT PRTPT 
qgd RR Rdit T? RTR 11 RR TR ^RT |RTcT TR—TR ^RR RRTT RRT 
Ft dldl % I

f4‘v3>d 3TRi RRcff Tf ^RTTR etRR RRTT

^RT RT 1% RR RTRT, f^TctlRR 3Tlf^ dRT RTRftRR Tf RRRf^fR 
RRtR RRt t eft TTRR eTN ReTR TtR 11 ?R dTRl%T R #f ^RTTeT Tf^RT 

RRTRT ^?f Rcf5t Mffbdl4 ^ Fteft 11 R3R ^t 4t. Rt. RT. 5RTcfl ^ RF?

HO

I'

RT vR-Ubfl RfRd eldK f^RT dldl % I

7—302 Min. of HRD/2013

ci)fi/ <T $xW/ci dcyl^'i

Tt RT^ 3ltelRcfd eTR ^ T^t RRReT R^t RReff | R 14 q ^el RR^t R?t Ref 3TeR 
^ I ^R TARfet R Jldl ^3TT cflBT (fuTR^f Rl4d 3flT RlldRd R^t RTRT ^f 
FIRT t) 3ftT cfMeT dTFRRTTeT RRT efRT RTR dt% RT 3TR 3TRlR ^teT 11 
fuTRR [4<qd 3RT) R RRTfeT RTTR ^ felR 14dc4l R^t 3TFjfef R?f RTeft 
f | Rt 3TRR eftR ItRT^R f£t ^rft 3TRR R Tff 3TTR$) rRr Rd4t ^

fctRlJeT ^toft RTTett ^ I

J II

11R .'ll i VLTV—rrr..............A'm

■S3S7D^!a
Z2 f;

i___;

f^TR—15 : Rcf^d 3TR4 RR^t

RT RR^t RTc^ RTet RRR RRR RTct RRT RTeT ^Tt R^R eftT TRTTR

R> CRT ReTTR RTT^ |f | ^clR^T R^T 'TflR 'TttR RR^ Hid Rff RT^t R^t RTRT Rdl 

RTTefT, RfeR Rhit ^4t RT CiTI RRT RTTeTT t fuTRTT dTR^ RR RTeft t dtr RRRT 
RRR eTReft t I T^rfeTT R# Rc^t Rft 3TTR§ RT^t RTTT RTTRT 11 RTTT RT STTR) 
RReft f RTT RR eTTR 3500 f^lft TtfeRRR eTR R|R RfeR 11 STTRFtt Tt R ReT^ 
RTeR TRRTT-f^fdTeJ 'jft RTT Ref did I t? I T^Rt RT^ RR ^TTTTR RRT TtdT 11 
RCcft ^f ReTTRT RRT TRR RTeT R^ 1%TR RR Htdl d_dl ^Wld TteR ^ fdRR 
TT^t R^TeR RR TTTf TfR cTReR t I ^RfefR dldRd TRRR f\ 14^^d RT^t 4 
TRR eftTT TT^RTef Rd^ t I RTR eftTT, TR^t eftT TRTTT ^ R^t ST^T TTRT 
TteR t I RKTef: RR RRR RTeT TTRTef 4 3fqifwd deR ($TT ReftRC) RgeT RRT T^ 

RR TTR^ef |f I
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d}&7 W giFTRT dcy/^'l

f^^cT ^ ^ WTR^r *t PinfelRsid t :-

y^R ^ f^rKT-f^r^ig crtt? ^rr 11 
^ M^<W cfjr^ Hid Cf>t fcfRft 'jft y?T ddNia M'Scfl | RuT eftFT,

fty 3TRR 3TtR U^HId ^ .3T[ ^ 11

Hdl^l ^ elcj-R TO WT ^xSn^FTR 'JHc^cl 11

\TR?r RhR ^ \jqcfRRt yft yyy ^ ywicft y>T RRifefcr yypy 
yy ^tcrtt 11
y'K'^l'll ejga eRT cf^t yRvR y^f, yR Ijjft ^ ^ cfTR yR HcHdl

tl

"Hcc^l y ^jcb ^<sd Hid ^Idl RTcy t, ^TTfcR ;RyT
y^u|N| ^ ydcTl ^ ■dlel TTy Hid cR dld^ tHI feRlT did I ^ HHdH :

y>. yy Rd dWi st^rt ^i.3tr.3tt^. yyi y^R ysy w dt? 3RRy> 
ydcTl Tf Wd dty 3yR STt^I—sr^t yidl ^ fbH^i; dHldK ^ 
dldfl dlrl ^ |

^y. ^ely^i'd dT ^fry RdR yR f^yyy gM yid y>t ydi yyd 11 Hid 
Jld^ dPT—dM dty 3PRd ^ dyf^RT siicKildd, dyyf dT yRH

yR ctcft 11 ^yid rtyi^ yy yyy eld yR^r y> feiy yryy ^ yr^y 
yyiR dfyyffdy ^idyR Jiel Hid y?f dyy^ y?t didl % i 3ty Hel 
yyyTrT ^ ^et 3iiy\ildH dT S^ylH %yT dRTT t cTlf^j ^uidl 3TRft 7% |

fl.afr.yd y^t cR? ?.y.yd (f^y^d syd dd^t) y^yfcr 3 ^ d^ ydR 
dRfrf f |

dy t yy yyy y^RT di yyyjy ^jr tor w 11 w yd 
'iyiS'RI PlHfdRsld t :—

dfdy-^y ^iRki yyyR

dT '{d'4 dd ^3TT RhvjJd

yy^i (^.yy.tfr.)
yfld Hdi^l y> feiy sriy^fldy sfR vj^y? ^pt fyy y?t dFjf^, n^dH
yr^y ^ yyRj ^hr sfty cTd yy yyty
HdcTl ^ Pi del f%dH TT rRd ^yyicT dT f^HdRR

1991

ci){V cT ^TTTcT dd/lcf'i

dc^l y^t i5?T yyr ^fyid dt dgj Rdrr cnf^> vRy cnydF ^ dd d"4
FT I
dd^f d 7r4 dTd dTddR dFdT cjdHI 3PTfcT Pdc?l dT <d4 ddFTT

dl^Hd dt dPld yHHI

vry kkr d dfeddr y.ytt. f^d^r dRi yy dd?ff 11 snddd ^t.^ft. yyrd
deft ddfcRTT ^ ydd ypft t RtnA fejdcft 3fR ?TTy%Td d^sft dT ^4 
yry^ii^d dd %
sn^yPtd ddd4 di yyfd yR dryryy ardd 3fR ^rtt ddt d y^TR dten 
% i dd d ^yr f4yy yy 3fty ddf d^41

^Vd dd^f ddRT dyyTF HHhll

3T*d j^Rd yft Pty^rT dd4t Ft4t ^ fuT^ ^dydd dgcfl 3Tdd IRR dd4f 
dFT dial 4 | yd ddeft ^ dd 
Ftd 11 yyisT yd yf erry vjchh Fieri 11 yyi dd4t % yd y^oiefl (yry) Ftdt

dd dd yw tl yd ddfedt yt yydddTTdd

dT

ydftri yRd yy yxjicfi d ydi dieT fodder i!iPta y| 3iic|Pia ft uiiai 
yyr suciPia f^d^r-ydF y^t ddF d ddr dedd Fftf 11 dTcr dt Ftdy
PtdeidT yjd yRcTT 11 (f4d 16) yTPTRRd: yd dd 
ddfedt d dd? PheilillH ^dd ds? dd dd 
yyyid ddPTT yy dddi 11 ^gd yyft ddtt t
20-25 dd dra HelNI dldd 11 ddT ^uidl dT

t — vr|4

t sfR

1mm
mmm■iFf^PTRt srrft y^ fery dF ddtt ftdiy dyddft 

Pr^r tl ft, 3TPrdRT yyypT-ftdTg snd 
ddtt t f\ yyry yrrt 11 FdP 4d d ^rt del 

yddd ddTt d feTy tt 3Tdd Wlcfl—Wlcfl
SM

dPTTdd
^ dy f I ydet 3Ttd dTdd f 
rr 3TTdydd dtt I

f4d-16
fty^cT dlfeTcT ydd ddtt

Hool



cjffpT W if&TTcT

ETRJ R5IM ^T $tMkl MiM ^fttpT

^T?T 3T2TcfT WZ cpT 31^ ^1? t f^> j^PTRT vJ^TR^ cfj^rt

^rri yr^rf^ ^ft^H ^r yrry ^imi ?
tTR sj'i-MId cfTf ?fTtR JJ_l-lidl cRFl <F> feT^ ^ yf^RT y?[ ^llcfl f I 

$^1^1 *tr f^rr 7rm # qrg Rsim stsrt ^cci^il i Rb^c!
y^l0i ^ M6e?l cfr tfR cRcT ^WcT ^ c£c1l4 ^ leR ^ f^^TT 
vjllai 2TT I 3TIuR>eT 3T^ cTR ^Tf f^TT yTTcTT H6el ?rrf^!?T c^t,
f%?ry ^yVldl cp dM^yd y^TR c^ feR yR ^TeRR f^YTy wm ^ 
Ryy? RRff 11
eft RTcft 11

RFFRTT STTcRZRRRTTR clll^d y.^ldl yRT cfR

sTT^yite yy f^TR RTt ^ rwR f^RT rrt t f^RT^ feR 
fc)f^R yRtifeRTT yy yRRy yt yRT 11 rb vsyi^yy feR^ t :—

^Rid y spy Rcjsn yy yiji syyryyKTT^yR ^y>—yRR diRh 
^Rld cilfwa TT rtirt Rf ^y,
y^r t? nlv^y ^Rid y crry 3fk ymryf^ >[Rch y yyRnyfrr en^
yy yy^

yra: rj0! ■yy ^ yy^y—yy f^TRyyy Rbyi yn yy> f^fyyy f^^ty 
yyKyyt f^ryyR aidin'!eii^ei 
$Rld 3Tlf^ y 6ldl t i

[, yry-yf^M $Rid, Ryy,d

yra: w^\ Pir^kr Pf 1 

yjy: 'd^i yyypRR 3TcFi Prt yy yP i

WR: Rjoj fpff y^f 3jeH[ fchi|| uTT yc^ |

yiR Prt yy yp PrPf 3ty#y (inclusions) y^y 3Ry
yiyi % Pr 1

rt yy PPrat yy y^y y^yy t ^yny P yfyifey 3rt y^T yig srery 
yR yrgyy ^i ■^Pff ^yr i yi?t yy^ yicr yp tyry ^y y?f % 1% yry P 
siT^yPfy^ yryy y>F '^Pyr PP ^ yyiF yr M6el yR y yyy^ yy yyy 3RTcT:

RoTI

ci)?:/ W gW/cl dcV/cl'l

^y yR ^ ^ yry yyy yyyr t affy yRiyy y5t yy ^ yyjy yy yy^ft 11 
RcR: ^y yy ^qyiy xr yfr ym ^tcTi t yyy Riy rPfr 11 

sTr^yPry) ytyy w* yyyyy ^i yy^ ^y x^f^fy 
i, $ 3Ryr fcRty

yy y yyiy yxx yjyff $ wy y$1 RkP 11 ^yp Pry aryyr xR^ppr yy 
stiPwr ^an ^ yfr PnlciRsid ^ :—

yr^yy yy ^yrry ^ arefy yRyr 

yy yyry?[T yr aiyyi ^^rr^yy?R Peffyy 
?yyy yy yyRryiy yRyr 

ynjPrcr yRr y yr^y PeiMi yyy yyyy yyyy xqpyRr PryPry 
yyyr i

Pryfy yyyy yR aTry#yR yyr apy yrPy pyr yy yy ^yny 
^ yryy yRyr i

yyyy yR yyy

• aycRyyyTFjyR ^yyy yrr y4 yRyr (rsrryyR arpRy yyp p Pry)

• yyp P yyy cRR ^yyy yp PrP p^ry py P ayyyy ^ yyr yR 

yyyr yrfP ^yyy yr^yyer P yyp P y any i

• arPRy ycip P yyy py^y^yypy Rpy y yply P aryy Pyy 
?yyy Pt yryyR Pry yrP p yyp P Pry n-Pm PeftPy

^y yy? yryy^ P rRRryr^yR ^yrry Pt yydi yyyyy-rgp yry 
yyry Ryyr yyyr p yiyr 11 yy yay yjyy 
yRp P Pry yy yyy xm$\ yy yyrPry PPrh yR yyp yxrgyy 
yyypr P yyp yy PrPy Pri ynyr t i

cRcT

yRyr i

yRiyy

yyTTy P ayyppyy-gyy yRyr yyry yyrry yyPr yy ygyr yyp fr i 
y? yyyy yPPyy PPr yy yyp aypyp yyy ymr 11 yy-^P afpfppyy 
Pt PP-PrPryyr yyyr pyiPPyy yry yR arery Prt ynyr 11 PT

Con

xReT

$Rld



dltfl W $dJ/(T dcVlcj'l

silcHiluH ^ ^rat7! 3m-3TTH STJcRTT^r ^ cT^ef ^Trf t 

tn^cT rficT ?r ^ 11 ^ ^ sr^Rfr^R ^
■URTT cR?l 3TT uTTcft t I SHRcRef?RTcT H cj^. vJIMT t,

^ ^TFTI | | v^TT cRcT ?RKT *TC ^Tc^ f^TclirT

(vacuum) A TT 3TR#uR Pi^leHT 3T9Rn f^Rft %T c^ W? ^ d^d

^wcf ^ wrc f^cfrf%?T crrt ml% ^ ^ to srofTro ^ 

Pitot stkj 3fR ^rt ^ tot ^ tor fR^ eFt i totot

1RTT 3fR wn ^ t - Pt?T^ TOef STFTOJcfj cMcRFFT 3TTf^ TOlt cpt TOd f^TT 

dR I IRTOT cidl^ cji^H^d ^f ^
^Tfc^ fcR TORT eft TOFRTT TOft 11

tott $^ia
TFT sHcHilTOT-PtchI'H’T eft TORcT eft RTO Mlk’j'i | ?RTcT TOJ 
TOcTT t eft TOftf ReTT-PTeTT STpTTOT TOeKildH eTTO PfTOTTO TO^d 

^5TO CO (cm4'1 ftPle^il^'S) Pd TOiTcn 
ft TOR TOR d PfTOT TO Ft TO ftft-Rtd e£dfdt ^ dd P ^dTTcT ft ftTO 

ftftt TO TOcft 11 ftftftftH TO TO 3RT TOT TTOR ft TOTOTRd TOT TOdeTT
^TOTcT TO

ftt pRTO ddft TO P Ptd TOcH P dft P dft 3PTOTOS cTTO TOT 3TdlfPd 
ftd TOR TOft eTTO TO^I ^ TOP 11 TOdRTO: dP ^ TRTOT fPd ft 

ftftf-ftd TOR ftt TOT P 3RTTOT TO7! fPdft 11 ?ft ft^dTOT (segregation)
cRd ^dTRT P^T pTTOT 

fttd TOft TOT TOp*T PtfteRTT^ dftf TOT dlPdT ddT ft^TOd ftt dgd TOT
TOdTTrf TOP 11 RT TOR ft ?dTO P

RTOT Pdftt ftt dTOp TOft TO? ftPt t I ?dft dTO dft 
(ftPt fftd?) dP-^cT, fftPd, dftd-fftdg ddT tdd? ?dTTfP I ?dTTcT

ftMdd TOT PldT, dftt ft STJdd ?dTTd 
PdR fPdTT TOTT t TO ddTO Pldtdd TOd ft ftt TOT ftdT 4?TO d?dT ft I

Ron

fttd TOdT ^Jd

ft d? CO Pd 3FR edTO ft ddP

ftTOR

dddd

ci)(V W gW/cl dcVlci'I

ddTR TO PiTOFT did! dPPd fttcTT ft I
ddd deft] ft TOd deT dlft ft dTd ftt ddTR 
fftdT TO dTOTT ft erpTOdTePt 3TTOT 3Rd

TOT

fPPdTOT c^ciki | ^fp) ddTR TO
TOdfP P TOddT ■gdTtPdT TOT dftt fftdT TO dTOTT 3Td: dft dR 
ftt TO^T ^ReP P ddTOR dTTO, Pfttfftdd, ^ ^ftddd ftt

TOdfddRTO ft TO ft.3p.TO>.
cRd TOTRT

dTOTOT
d Pro Ferro toto ft i P dft totP tot tort P 7tto ft drd ftPtd TOft
dT^dd P deT TOP ft | TOdd:
Ft TOPt ft I pd TOdfP P fPdTOd ft dTd-dTd ddR ^TTOPJcT TO ft TOdP 
TOd Ft TOP ft | ^dft fftftt TOd TOTTcP ftt TOddT dftt fttPt I

IPddTOT, TOd dTOd fftro TO dTOTT ft I fPftrd 
jpTOd TO dfttd TOTT TO ?Rd ^dTTd ft PtcR RdT PP ft 3TR dTd-dTd 
fPfftRT Pd ^ejKi TORT ftt deft TOR fPdtfftd TOP fd TO ft TOTO TO 

^ITOT TO TOd dftt dftft ft ft TOTO ft ftfedTOT ftt dTOPP ft fftdft ddTO IPPl
3TTO

cf dftt 3TTPt | fPddTOT ftt fftro fftcjfcT cpgr P
3TTpd Pd ft TOpft pTOd ft ftt TO dTOft ft I

fftroPdd

Fd dHII P Pro fft TOdPd ft TOR 3pd ftp ft 3ddfttTOd dro 3TTdd Pd 

iR TOdd ftt dTTO TOftt TOT Ft TOfPt ft I ftp 3TR 3ppdT 
dFITOTT ft pdT ftdcT ft |

TOdTpRd fpTOTdd

': ft.3p.dro. P dTRdPdd ftt FdTdT dFTO ft I fftd ft 3TdR fftftt 
TOdd TOT 3TfPro TOdTpdd dF TOd dt ^d: ddftt dddft TOft ddft ft | TO 
d^ftld
TOTOT dTdP dftt ^d: TOdTpdd dTdd d 3TT TOd Fdft feRJ dTddlft TO PI 
ddPt ft I

FQ4l

STTdfttTOd 3ppdT ftt | dd^ dTcftt ft



clif?T ^ gx^lci dcy/c^'i

f^t^T (degassification)

cRel ^FTRT TT N, II; Pl4?M ^ fcT1? WTR^KI: f^rft
^^HTRTte 3lMpf^TT vfR^ Flcft, iiif^ch ^TRf Fl^ ^ I Fel 

^ cffr[ 3FR PlRs^ij 3TFH ^hfT 'Fuft Ft vSFcjt ^dgeff FT5T 
FFTRT-F FFt^RT FT^t ^TT^t^Ff Fcf &'/$g)irj'i ePTFF FTF? 3TT ^Fctt t I 
FT, Pl^ld fctf^J cfF TRTPT WFF^ FtFT 11

l^mfF f^T
FF y%FT STMcfJcf FFTRT TTFIctt F>] STf^FF STF 11 cfjR0! FF t 

FF f^t f Rj|iiF FFTTF c^ cJ^Hd FFTTFFKn F
Ftcft t I F^T yuHc41 ^ Fg^^t ^51 TtH FFhTT 
cft ffttf fw! Ftrft 11 f^TFR ^ FFTF t :-

ddl ^3TT FFTRT vTIF dHdl FRFT t cTF FTF^ Pl^ddt f
eg® 3TFF5t FF ^rrdt t FFTTF cF y11 FFT Ft ^ 11 3FN FFd

cnytFcftF Fra Fra Ft^r 
^tld^ F?t ^ Frarara ftft stt^i cFtcft f i ratft Prald f^rat rar stmr F^t 

11 f^t raneft F Fef yj ffttf ^Ft f^ft ft^ f^raiF raar *t ^raFR ffff ff
FFF FtFT 11

FFTTF FFR

FFTTF ^ 3Tt?tra Fira FtFT I? 3TR ^ct FF FFFF Fra dldl 11 3)|cKTldH 
Fra Ft^f cF 0KUI FJFFN ^ 3TT^ FT^ FF^t FFTIF—ftt^TT^ FFdF Fj'iIhfF, 
dd-C-i, Mf%FF, Fra FFt Ft^ I

^^F^Kj.Hd ffftf fR'fwf (f^ff^f^f RfffRif)
FFTIF rat 3TIF 3Tlto 3ffF WF FFdt ^F feTF FFTTF (FFF) F?t f\

yrrcr Pidtd raar f FcTtft fitfi 11 ff ra^Ffer ^ sFttRff ^ ft^ f?T fftf
^ I5T^—T5T^ jJJld 3TtF STr^FF JJ,uIdl FF FFFTF FFTF cF feTF F^FFF FMF1F

FFTTF F^tf^FT FTTFT 
F^FfeT 'raraF FFF FtFT t I FFFT t

Fiosl

cj}&/ cT gxHJ/ci FF77FF

FTFT FgF FFT FTFT FTFFT
t TTI FFt FF FcR Fra—FFFT FFT Ft F^t FtFT I FcH
FFTF FTFT t I FFT FTF ■i^Rdl ^ FFFTF yFt F Ftrft 11

raRrarara ft RylRd
FFFTF te 3TtF FFFT $FMId raT FFT FTF F^FT FTTFT F RTFTFT FFTTF ^ttF Ft HFTF 
OTF FFT FFT T^FTT FFTFT t I Seld^lF 3TTF FTyTel FT ^tF FRt R^^d FFTF, 
FFFTF te FTt FeTFt dddl t 3ffF FFd FFFTF |F—^ FTyTeT ra 4tF ^ FFFTF 
FTTFT FtFTF ^ft^ FTFFT FFFT 11 FF FFF FTJ fRt ^TF F^t Ft ttR—tfR FTFF 
Ptraid feRTT FTTFT ^ I

FFT raFTcft ^ fclFtF cTPT ^ t :-

ra. rara ra ftRtft f^fftf fcttf ftt Frar^ f i
^F. F^ FrariF TFF F^t FTFF FTTFT F^TT FtF y?F FRft 11

ra. ffftf f ftcFtf f?T rararr 0.002 fItrtf fft rararatt ftt Frardt 11 
ra. var raraicft Ftt yrrar ^ sffF srRrra ff fft raRt fff fft raract 11

rararatrara R^^f Pidfci sttF) raerra (cevam)
fft rarareft ra F-Fft.fttf F^t fff ^t Rrayr raTyrar ffftf racTrara, ffftf 

Rte Ftt yr: Rratra-raar A racTTrar fttft 11 raRt fff fttf Ftr Frdt ft fft ftft
FTTFT 11 FFT Fullctl F ^Rt 3TF FFT F^ FTyTeT ddt FFFT FFTfeR ^FFTF FTt
yrara rara Frara Ftt rarraFF ra^t raradt ffftf raratrarra yidi ftt rarrar FtFT 11 
fftRt yr—ffttf fttft Rrar fttft d 1 rat 4 dra ft sTFrarar radt ffft i fft 

Fra Frdt t Rt RfFtF rasr d ^radtra #dt raiyr rara Fradt d 1 ^.Fra.raTF ff 
Rt.F.dt.F. Fra ratrat dt fdfdrar rarafcTF 11 ft F-Fft.ftr rararett ftfft dt ractly 
dtdt d, ftf: raFra raFra d I

^ R <r^tra ^ft raerra raRrarara
FFT yraTctf FF rara rasra d SelF^M yjy FtRf raT, FFFTF FFTTFra

urn



cffwr cT $&l<1

| ^ 3^ ^cHI M^d ^'lai t f^v ^WcT ■fTfCRt n 3TT^ f^MciH 
e1Jiai 11 uTFT 'B ^ ^ Pl^dcll t v?^ '^cf^jf^ ^ 11 ipn ^if^rf

^T WT^l 10 ere tffcT ^1 % | ?rf^T ^ ^Tcfl Pf^R
Ft 'H’t'dl t, IRftfeT^ F^tlcT eFft^ cf>T cfTR ift Ft 'jTTrTT t I ^T f^t '^IM 
eFTRJt W ^TTRT JlcH ^cf Rl^^^RTt 'Ptcfrraf cfflf^ cfTT FtcTT 11 ^14)I
y^d’l SPft '(ilPld ^ |

^Wrf dcHKd Ft4 4Tcft ^fTRWOtt 44
^dM 4)44t 4T44 Ft F^Tt 11 Pl4^ul 44^t 41H 45ft ^4NT cTR 4T4, ^ F4T 
^K1Mp|4> tofct 4?t (j|4—(j14) ufR44^t f^teT ulldl t fuRTRt '{H^Rld RFMH 

f%4t 4T[ ^4444 11 ^dcTl ^[ f^4T-f%4 4444 4?t 3T44n4f^444^i ^4T Ft 44>cfl

^t
ftt4T 4444 Rhill 44 4T444 f 44T44 TffaRT fc)cj^u| f^T 44 4FT ‘t I 
344T444 vJRF Rh'i-H ^ 'Mdlldd f^T4:4uT ^4T4 444^4 yRdldH ^f FTeri1% 
F444 4444T 3T4 4444 47Jff Ftc4 11 444; 3T4^ ^4T R 4f4ftS4 A F44?f ddi 
344R44 |t —

4>) trr^d rtft Ft^ 44 4^ 34cft t :-
4>d Ft dldl f I

® 344#44 4T^ 3 4RJ4eT 44 3?tF 4FU Ft 444t ful4T4t 4T^4 44 444T
4444 'I 3ft4 yRdldd ^ 4>f^di^ 34cft f I

• 444^4 ^ §F 44 44t4T $^4ld 44 44T 44411

• Rj14c£1 4T44^ 444 44t4 FtdT f I

® 4444^t44f 3ft4 444> 44 ^44444 cj!4 <jt4> 4^1 Ft Midi I

444414 It 1% cj)4> 4T44 44 cjR £4^4cT rldK 4)4411 4J4)F4I 4T44<4 44
t\ 4tFT Rt44 FTeR 4t tjl^Hd 444

4^1 FtFT F4T4t tcR 4fdd f^RTF’F—4TFef Ft4T 4Tf%4 I F44) 34447 3444tt4f4
47^4 44 "g^F Midi 3ff4 cT4ef F44T4 ^ 4t4 ^t MmI^I 4 Ft 3f&74T 44ef F44RT

11071

cfltrT cf gtWld dcUl^’l

3fl4 4lgHd 44 34cftF4 4 FI ?4 4Tg4cf 4)t 44444 (31444 474744) <ft4> 

4R47 gR4>d Ft dldl t! 4>dd:
Fctt 4444 4^t Ft 47dt I 44ft 37

R. 44^4°7

4F 4|let) f |

drMH Ftft ^ I ^14> 4T4 4 977FT 
t- 4FeI 44747 447 t? 44444 4 3444^474 

44 4ft 34RRT ^tdt t, Mt #, 44^4 
'SI^'IcHil^'S ^dM,el F44RT 37t4 47^457 4497 gcT4R 444M 4T4 44 "M
11 IS47 Wet 44 344774 474 3T747T4 4t 44447 Ft^f 44 44T4ttM 474 4t 75444)
4>4 47F4 RT4k4 3447 t 3fT4 4ffM 447 454 474 11 44777: 7374744 A 4747 
4F7ft § 344 7374744 474 Ft 74774 t? I F77 75474774 477 4474 47|414 f—

414 3774774 37t4 77477 $74ld 7^ 3774774 7^ 37^4777 44 4747477 ft 474 

Ft471

4414 474^ fT 47747 4t77c7

1.

77477 F44T77 3ft4 977^477 7^ cfl4 4747747^747 37Rtfst)4l 477 7ft4 Ft47 I2.

311 cHfid4 47F4 4)7 g474eft Rj47 g4>t F 1^74747 44744474 3f744fl474 
77447 977^ A 474 4^ 47197 4M Mt 4>4 477ft 44 47^477 FeO 4)t 4747

3.

477 4777ft t |

77477 7744777 3ft4 sfiMldd 47^4 4)t g^sIHcft ^ #4 444)f 37774777 44 

Fid I I 47F4 774 g74 474777 Ai ddfld) 7F’t ft 4d4d Pt^KHd A 
FtTft F, 4^t 77t 37744fl d H 44 47^477 R 4T44?f A 37^747 3774 44 

414,4d 4 FeO 4)t 4747 4747477 ft 44747 Ft 4777ft I? I 

3)1 cKfldd 7F M 44 4>4 4)4% 44 75d4)dl 4)4 f%)47 44 474)74 % I 
47^4 4% 4444eft 444) Ft 44 cfl4>— d 14) Ft 3ft4 37f47ft4T4 44 4F74 
77477 F44777 44 47% 44 ft Ft 47 4Tl%4 I

4.

5.

ft.37t.44). Mullefl 4% 4T9T74 7794 v3d4> 4747474 % viMl4 %% 'dKufl A f%4
44 t :-

EqU



cll&i cf gW/ci dcyicf'i

y^TTcft

cZR^TT^raraft cfTi ttRouh^mraff ^ ^r
3f^5 ^[ cf)T y^fpT, ^FR 

^ FFT SIR yi^yef 
cffr FOT ^ fcF[ R4^u| 
yfckl cM !FJlJl cFRT

’YW^eil'U c^t 
FRnR, vj^diyit&ff f& 
cr c^Rd irrcT, vRTrRFTT 
^T ? RT I

ait cnT) vji ^ cFyi.

VrR R^TcT tfrRT, 
FeO yy ^FjRld viHdVl, 
Rfrui ^Rhri ri ydijr 
yRFn

•2hRiRcW tR c^iy,
FdTRF ^ ywi 

I

2. Wdc^N

aitcMYidH yFl7T ^ sttf-t 
3^| yi^TcT eldN 

RRT 5? FleTF 
yj^y frt 'Jii-tt i (y% 
cfyxi^ i\ ty. FTcTT
yr^y £w> wt %) I

^ FRT Id cF

\jcyiR ^ rfr-ftR,y^ycR yy g? 
afR yr#y yy
vjIIH fRT

3.
f? ^ Rtty R«r

ywrryRR y?f stR,
yR-yR yy wr 
yny> yRy ^ yryy 
y?r yyRt i

yieiy yy 3rRry> ary^yy, 
yigyd y?t yryi y ^yR,

yFy^ y y hh 
yryFeT 

yyryr arryi

4.
a

■yryi Rbyi yny atR yyf
(yyyy cp f^> arRy? 
-^ii ci^yr) i yyy^y y ^ihi yyy I

yyy yyyRT yy yRTryRry> 
y ydd yn^V-y^i rr 
yR dyy> 3RTR 'CR 
Ryyui ^fchrl it-UR yRR 
yy yyR yRR I

aiiy#3R yy yyyR cj|y 
yy ^ yy yR-yR 
ayy#yR ^yr y^yr 11

5. cReT $Rld yy
3Tynypy rrfr

EMI

ci)&/ y gWId dcy/ctf

dry yyyRT yft ydi^

^rr fri ayy^Rt $ yRyiei ytyy t ^ t% ©y, fr, yiyy, yR 
?RtR i ^ ^5Yy yyr^ ^ y^ yRR yy yRr Rf^f y RcRT yRyft RRt t i 
yy yyy yr cRty ^ Ryy t -

1. Rte (rr) yen#
2. RR ycTT^ (Continuous Casting)

yRR yyyi Ry yjR ^ay yft piz den^ yy yy #1 yfryy yic^y sy i atiR 
^ rwt yy> # y^ Mee) uRyl yry^t yyy $Ria y?t rr yenf yy arRy 

lay ay i yRyfty RRy^yy y> yry yy Rytfr fT R^y iRy yyr I ary yy ^ 
fcRy yic^ 11 cPPR 70-75 yf^RT yyy^ yyfl yyytrT ^ y5t yryfl 11 rrr 
yRy^t yyfr y rt 90-100 yfcRR irtr yy Ryyy 1# r yyy 11 yyj

o

arfrr R)Rir irtr f^RRt y^t Coei 14 y^t ^WyR yry^t rrt irtr r?r ddi'4 
^ yRTT 11 IRySt RRT yyt f^HlelRdd t :-

• ir yyyfeT y ^r Ryryy yy rrcT irtr RRyyy ^ rtr rtruRR 
rrt yy RyRT 11

• RqryyRT ^ cryfer, Rcrr^ y?i'icRy y yry; 8-10
• RRyyy y^ yyR: ary el rrrt y yyytt yyR

<idi§ (Ingot Casting)

1R y ullell ^ RRcT 1RTR RRRRR: ayrfMty ayyyRt yi^ rM ^ RTcy 
didi ^ 1 Rfyr RffyrR, yter aryyr yyfyyR dt RyRT ^ 1 Rtyr ^rr »frcT rt rrr 
cA RR RTc^RRT t Rlf^> RTR eRT fe RfNf ^ RRy yTRR PTyidl yy Rc^ | 

yRTR yrt RRR Rf RT^ RTeT^ yy RRTft ddl4 y>Sc1 ^ I yy> yy? f^TR 
yy yyR rrRuid: 5-20 rr ftrt 11 rrcj yrrf^fy yR^ ^ fery yft RTey
didi t RRyy yyR afiR ar^tyr yt Rryyy 1 Ryr$t csdi4 y^yfer ^ rrcT ^rfr 
yre^t ^ RfNr ^ RTcTT yTTRT t I yR^T Wtni R RTeT^ c£t yyTF RT RTRf ^ afyR 
yieft RRR RR ?TReT yRTTR f^lMy diet yft f^TR y^t cRyI RR aT^cy

RReT

luol



clip I W $tFQTcT drtlGl

cf> ^ps[ cf^ f | TOR Sid trt {^g ^ TT?T^ ^
fel^ cj|c; 3P^T vJWT <t>'M M^d ^ I

cRR ^TIcT ^ ^ ^ ^ ^TRI 
($\CH MlRd) I ^fNt c^ sfcRn^ft W? arfrllR?! ^ I ^ ^eiT? 
cfR^- TFRT ^ 3T9TcIT StRTcP) ^'idl ^ TO 'dT^ cieil^ ^^Rcf ?tcfl 11 ?RR $^ld 

TO TO1 ^ ^ WrTT fOT f^Rpd ffM A TO WT ^cRT ^r^IT

t 3fR TO TOTT TOdT 11 TOIcft cRf cR^ RR TO^t TOr| ^

11

t, 4)6d f TR?t ciell^ufT TOkTT

tReT TOHrf TO 6kll t? eft TOcf cj?t TOT? ^R I5t^ TO W TO 
TOeTT t Rt TO H 3TO ^t ?TO 3TOR ^ TOt TO ^
f I ^TOT 3TOR TO ^TcT ‘cR RpR TOeTT t f^> ^^-Mia TOT? TORT [chd^i 
^yai ^ TO^T Pield) ^ rfSTT TOTTeT 3TO c£t rRR) RrT RfcT TORT TOe^TOTT 
t TTft TO TO R Pt^ TOeTT t TOT f^TOTT RT f 3TT 3TR PtTOTT TO^t 11 
'iilP TO 3TTRFT, TRTFTpTO fcReTTOT, TOF TO TOT, TOTTd cidR TO TOT TOTlR 
3TRT TOTO "Pt TOT c^ 3TTTOR R 3RR TOcTet 11 Pfe TOT ^ ?RF TOT TOcTT P 
TO vRTTO TOR dlell fpRTT (TjTT TORt TOF P TOTrTT ^) RTTO5 TOcTT P TO5 
TOTF TOeft Ft TOcft t fuRt TORRT RpR (Shrinkage cavity) TOTcT 11 FTT RrT 

TO TORT TOT TOR Rt TOTO Rpt FtcTT I FRTTcT TO ^eeH TOT^ ^ IRt TOR RR 
3TeTR TOT Rdl TOcTT 11 Pfe A, RF TOett TORF TOR TOT FTOT feTR RT^f TO TOR

CRT TO TOtR 1%RT TOcTT t RTT RTORR TOTR TOt F^t ^cT ^ 3RR 
T^ftPR RTO TOcTT 11 FT, PfF Tp cjTTO ftTO-^R Pr ^ft, PRp-PRft TORF
2TTFT—RgcT RT TOeftRT "TF RTOcTT t uft fct^TR ^TORTR Rpf TOTcTT I FRTO 
TOTRTpTTO RMcH FR RF TO RTO TOcTT t cTTf^T FRTTcT TOT 3TptTO RRR cTTO cReT 
3TRTO P RTO TO Rep 3pT RRRcT Ft eft TOR ^ft 3TfctRTOT FRTTcT TOTO TO R^P I

RRcT RRTOR

FRTTcT cldK TORp R)t ^ 'R^TfcT cp RTR-RTR RcTRTOcTT

TORRR cpt RfcT tlcidl Rpt 1 RRTO

3f)R

Em

cftirT W $tWI(1 dcy/ci’i

Ft R^ 1 rM R RTOF TOR FRTTcT ^RR -TORp Rp RfcT TO RTR TORR PfTOTOR 
ReTRT TOpjd FtP eTRT eft RTcTcT RRTOR TO 3TTfcRTTR ^3R 1 3RtrPfcT RTT^ P 

', ^cTTF TOR vJcRTRR RTTR clf^T TORT TOTRT RTRR Ft RRT I F^T cRF R^t 
ReTT^ RRp P cReT FRTTcT, RTR P RRTR RRT Rt TORcTT ^ fuRRT ^ (grains) 

RRTR M^>[cl R> RRcT t SpR F^RTcT 'Jft TOR ^TOR TO RTRT FtcTT F? RcTcT RRTOd 
P TOTTRR Rt R^RR RRR FR RRRR f :

• RFet cReT ^TRId R?t RTeS ^ RTO cTTRpTRTRTO 3TTRR (dT^^'l) R TOeTRT

RFT RT ReTT^ RRR RTeT RR R P^TcT efft TO RTOt P RTeTRT (RF RTPRT

eTRTcTR RTTO TO cTFT RRR TORT t, FRTTcT FTOt TO 3TTRRR RFR TORRT t) 1

^eTtf RJR^ RRR TO RFeT TOfTO TO fTORTO §F RTO RTTRTRR FRTTcT TO 
RRTF TO RR RRRT cTlfTO RTOR RReT FTRTcT TO ^rt to rtTO I 

TOR RTTO RTTO P cReT FTRlcf RTTR P 3TTR eTR eft TOfTO R>t TOTR—TOTO 

TOTRT-PtRTRT I R^ eTTef FRRTcT R?T RTcTF TOR TOTO pTRR RTRRT Ft TOTcft 
F eft TOTeT TO RTTR TO RTORRR RTFR PtRReT feRTT TOTcR % — RFeT Rff^ 
TO PtRcTT ^F FRRTcT TO RRTO TO RR RR Rri TOTcR t? cTTO RTR P TOfTO

RT r
RTFTRcR TO (FRT RTRR 3TTcT R^t RTFTO RTcTF RRTO 3TRRTO P Ftcft t 
RRc^ TOcTTO 1%RRTT TOf FtdT t) 3TTeT 3TFt RTORT TOTcR 11

3TTRRRRT

rTO Rctri TO 4)r TO Tort—TOrt ReiMi ciiPb srcT rTO rTO i

• ^RRTcT TOR RR RTRTO FlTO RR 3ReT Rft TOTORcT TO f%RTTR TO RRR PtRl 

TOTcR 11

3TTeT TO 3TTRRR 3ffR RRsRT, cidl^ R^t Rpt TO 3TRRTTR RfTO—RdTO TOcff 11 
RTcTcT RefTO R^t RfcT 0.6—3.5 TO/fTORR cTRT eTTRT R^R/TOeTR TO TOr P TORR 
Ft RTRT ^ 1 FT, RF RFR 3TPTR) PfRR RRcR P 3ReT TO 3RRRR sffR TOTRcR RR I

FTOT RF^ ^ ^ TOTOr P PnRfeTpRcT t -

EH



cTfWT W ^PTTcT dcyiq-l

el^d ^ eJlIeC^ ^ ^ ail^Rl0 xFRltfR 3fk

>H^4xi ten ^nm 11
nte cUc^Tl ^ tetn 3n^rR ^ n^n nm ^r n^t 'ft ;ffHt ^t ‘Seti^ 
$ nnfT S'fMid—ynTF cnt nr^ter ^ nM-n ^ft eRn^ ^ fte ni^^NH 

3T£Tcn sn7!^ tet n?r wmfn 
Tt tetn n te i
terRmpt 'ffNt ^t fctte menn ^idctw sttct RTfm cnmet R^t 
PHfft 11
wnt fffet n?t vj^nm (etetetet) n^t ftm teft nf teter 
Rnr wtcn 11
te ^t djndK te^tet tetter nn ter Rte nf 3ncT cf>t ftn^ arte 
^ft 11 m? cqcR«rr ^ter np arrer nn n^n teR mn teR R^dt 11

nt.

fn

n.

^T.

armpRet nra: Ff tefn nn ^-r-Mid ftdd ^etr^ Muiietl ^ ^f «iidi didt
RpR^n nn

^r.
11 $*101 0RU| ^ ^qrcT
ten, tefte nreTRrfnr ^wrnRtR ar^nxt artetenT net tet ttemfR
tent didi 11

fldd fttefRT ^ ndM

ntet nm ante ^ eft ^ete ntet nTc?f ntet teft 9ft ate arrR 
•rt6ddi^40 wr ^ te^ ePR ^fPixft te, ten 014 nnm nnnr 1 (teteer 
nnfdR) nm ^t, arndT tetn ar^mr ftennn nte nte tert 1 tetet
cJcTn? ^t tet^ argten tet tp? ate tetet te ddi4 ^ 0101 
atM^d 0*1^1: ftndeT tefte ntet enft ^ i ter—fteten 3^id te ter ^i n?

nnr tet nn ;fte 1

ysn die^ nt te t
fTcm <ieii4 Pf artet te 010I ter te mn 11 tetfter tet nn te t te fRet 

3^id tet tete te eppm ntten amnR ^t ^tet ten arte (te ten 01 ten) 
difte nm te 0W te tete te nnn te nrntR te tern te ar^ftR nid tent Item

[mi
&-302Mn.orHROa013

dl&l W giFJTcT dcyld'i

an arte 1 ndte nrte cidi3 ntet nn 0m ante Fn fnn ^ft nntete ^nRi tenn 
te nnr 11 nntenR apn nte tear te anante te 3^id te ^ette ante te ^pft
te te 11 Fate tern ara tea te te aetar te d*wd ate ate 1 Fa n^afet

aete at aan Fanct
F?rai ana tear t fte ant ate te arrann ften an aaan 11 ate id aar nte 

fte Fte ?rf fr aRRct te ted ftete te aiiaR ^t arte an nrar difte aete 

ate teem an an4 ara am te te ana 1
fteatet:— an? nraa aFd atete te teften 3^nid annnnte ^r teateft 

nteet te ndte fen rM crr Fana te aate te 1 Fa crf te wratete 

aanaa
aamr aate aanaa nat nnideate aaar 11

FRt fRF aate te ara tea (tefefa) tea aa aate te add teaan ate 
anra te aatea ate^ara aiRan ntetfter atFette 11 cRet 3^aid te tetar 
antepfr terR-aana aarar nat afeRante aaar ate an Rtate 11 Fate 
^aRT aanaa cafe aite te ten, arte te Rana ante ant teft cRn anRarar

ant teft te aarar tea tatea ante tteftte ter ^r 3Raid te Rana atete 1

aar

RaaifetcT y ullefl

RtcTct aefe te afcpfcT nteat mmte te an—mmte te teftea nraet
(parameter) Rddlteld ate te RtFradT te PlRdR PlnTdd tfe diet t ate fete

Rtrte te aran cRet FRarct an dm, aefe te affr, arret an dm ante te tea pat 
Rtama RRaar Rfaa 11

FRt nanR te ftetenn ^aRi:
0. tete cftR an ate 01a, tefe fe Rtea te ama (shaping) 0T ana ttear 

t fe acnraa-Rtaa te atette te an Rtanft 11 Rtdcr aattean Rtann

rrui



oi)gl cf dcU/cl'i

<hcJK! Mlkl Hlei ^ddl 'dlLb f 1% Rldl Rh^
vidcM tjexiH Rhi)l ufT ^4>di f I

■JTPT ^ Hid cl-MK Rh-HIefTvJTR ^ Tfnr
ulldl ^ |

TT. erf^T H ?trfl t ^ WF WFTi $ fc^ wrf^T 
dd'id H'Scfl 3Tp? 'H' cR|4 PlH>ddl 11

^T. ^d ftcITcR vidHK,d cf)T SJTH^ ^ ?T vrTRTT 11
*0

3TF3TcfTe[ ^Hld vi^^Vl ^ clTdR c£t ^fpr HI6H)—^Hil

cR \jH4lH Rh^l did! t>, vJ’dd Rh^-H ^ Hl^d ^WIcT
c^T Hcll'HKH Wtf f^TT dldl 11cj)t ^Uldl ^cf

-kik-k

Risl

^r ^Hiayui

'dl^Kul RlcicTl ^ cRT 0IH ^ dldd HHI’-) fd^ c£^k c^ xfTcf) 
dd^ 3TTcf>R f^TT dTcTT t, ^ 3TFT ^ WFTT RTcTT t sftY 3M ^ 

drfem cjr vsm^cm ^prrar ^rmr 11 ^r-qid g>r ^ cfR, ?strl
^ ^ HRdl^dd c^cTRT c^cJgiK dmd H*1MI HvSdl 11

^ dd^d ^ ^dlRld ^dHld cf?t ^^Idl ^R HajR R^ft H'Sdl # I ^dlld 
^ WH ^FT cft[ cJJcrRTT % I ^Ff WgJ\ gun^ FH^ 

FWrT WT eft WT ^ tl W^T ^ feFJ fcrf^FT ^TF7 RT ?Tcftt f 
dldH (^hRh), <I^H (^RiH), elcdd (yl(dJl), STSTcTT v3rttKul (^d^dd)

FRrrft 1 xn# Rrt ft ft ^fri fftqr utr, f^ict eft ^ft wft ?rct
STcTRTF ft te-^RT^ CSRcfT 

ft 3TTcfjR ^
'Hdd <*dl4 cfR fttR fftg (F7!^) 3T5TcTT

dIHI H'Sdl % | Rift—codl^ ft ftd ^ Rift ftf ^Kl cfR WrR|4)
ftefft ftf dl6IHdl ft ecJH, f^cld ^IT ^fte[ ft STTefjR MRuld Rh^JI dldl 1? | 

dcH^x<lc|, dd^d ft ^diR}cf> xRft d)Hul cR cf)|H ^<1 ftcTT I

H'ddd —

«cJH, fftfe 3TSRT ft^ej ftt 'Hd6 ^T RlftSRT cRU deMRRd, ill^l^H 
3nft ft FRT MR'HoJdd I

^sT. ^d*i ftf H<< ft dd'S) 3)|cr>K ftn ft-HI Fft^R, fifR, WR, RFT
I

DU]



d)$l Cf JfiFTnT dcy/c^'i

cl^lK Hid cfij TTIFcf) cA WT TRc^17! vrl^l ef^ Hid cfj| ^£TT

cf^TT, W^t cf^ dHcld ch^HI rT^TT HIM chlciHl I

^FRT mRciJhI fd^ d'd'^l vit*ilMdK f^RT^T ^l^l^uid: Rf^TT^ 
3T2Tqr ^fTRT fcRj ^dl 11

^ cJdH c^c|K| 3Rp? Hid oqcj$|Rch 3f|cfjR ^ H^l 3TI

Midi rfr 5^: 3Jdki efcR ^HKI cfR rliJK %^TT d Id I
t, Mdc^l I 3TW STcRSTT ^ Mdc?l WS ^t ^1tTc}R rTN e|Hl4 
dld^ t 3^2^17 cjft H^d H)4 cJR ^Pft RMlR^I 7TT97 
dl^ tfR ^ledH cfr^ IR H|4h ^Hl^ dlri f I ^IH ^RsHT dlRkJ 
1% 31dm 3TcTR7T ^-^-Hld cRT 04ul eft vRTcJTf vjtHlHdK dd^ ?t

TT.

’ET.

eTR ^WRT -& ^tci c^ft ej-cll^l c£ ZfRJ f^Rft ETT^ SRjcTT McJI^ 
EPT ^cpH c$t dd'id Ftcft t J1c<lHl^fdJl (d^dl ^(JTcR?), 
RRh (R-H ETF^ xfgJcfR), 5hlHl$fdH (ffftRRTH ERT cfa "ET^TcJR), e|Rh 
(^fe -HcSIc^m) ^RTTR |

^fR ^Rxrft ^ 3ldNI ift ill^d> Zf?f WT 3^^HK 3R?T cTcRftER eA 
dRReT H'Sd't ^ I fdH<Rl f^cRuy i|^| ;H^t Rhdl dl^HI I

RdHul (deformation)

dHul cfiT R^d

R 0W cJdMI dRfRt f | fch^il EJRJ 3T2Tc]T ^R ‘TfRlT c^M 
cJrR ifTt R>dMul cRTcf ^ | HI6^1 <H|c| c^Hki fc}<£d STWR 7^1141 cT^ 4t Ft

^3TT Ft dR Klig ^ eledH dRef 
dH-M ^RTT^ 'dFf dt RrtR Ft I ETT^ cf5 ^ft RTRft Ft^ f4<J>d FtR ‘yiT cRT 
efPT ^dH Rldl R ETT^ d4 RRl'd 3TTcRR 44 4 Rh>MI dldl 4 I RdHd mR'HH 
TySRT ‘HTTT ^ 67 F^xZf) |

Ffel ETT^sff eRF 4t F^TFeT 4) fsb-did ^t ERR PlRdd ^ptF 4 ERR sRH 
4 cZRyR^RT yf4 4 I dTF eTIFft FFTF cf4 cTdF 4f err RR ^TfR FFR

Ezl

RFEy
fctfFT

,

cff^T cf ZrdJlct dcVlcfi

R.f^yidHcR RhRdH R2T ER TRcR4 4 ci4t RTT^ RFT Rf ^^-Hlci cRJ fRIRcR
3TRRR fFcRF Ft ESTTFI 11 RIF f^RTcRTT dfRt RFFT t dRf eRR I4> 4 cRt|

fif 4, frfrt ^ (4f) 4 4t hRci4h fFr t fdd<R
EReRcRFT F^TetrRf 3TR FRTtfiRR ^trr ^ eRTeft t I FRT 3TcR^IT f4 F^t 
7RFTRR (FF§ FTFI4F) FFF 11 FJSTT F?t ^FtFR^F f4 ^FiRb^dH 3T27FT 4^34 
FF ^HHcH TR^cT 11 FWIF 4 FF ERRR FF RdHul 
ThFTRf e^FF FTF FNT FFFF 4 ^HHcJH FF FFF Rt RF27—RRST FtFT RFFT 4 I 4 
3RT: Rh^il FFFF FF Ft4 FkSReF F^t FtciT I fR^F FTF er (Fj^f 4^3# FF ^h4oh 
■RnTF F^t 6ldl) !4^d FR4 F4 3RTRT f4dFul FFd t (F4eF CsF-I^H) I 
FFFTcT f4 EJcF dlM er fcjdRid FRF cR fdkj 800—1150 F) 4tF 3T27FT FFF

FtdT t FFiTR)

eTFFT 11 800 fe4i RfcRTFF c4 Ft4 4EJ34 FF ^fRfF $>!Fld 4 F#fFFR dTFT
cR FRIFF ?tFT t I

FRFTcT 4ed'i (RtfoTF)

UsRH FRTRT FF-FRT FF f4dHul Er4 FR°4 4 3T8TFT RfcicT RFT 4t 
RtRTT EjTT RRRFT 11 FRf F?RF 4 FF RRFTcT ^ FF74 f4 Ft T^ERtF f^TF 4 
FRF FR4 Fid Fepft e4 41F FF1FR fFTFT did! ^ I FF FFF 41F FFFR 4t

F). ^Ifrld 4edF
ES.

F.

J^fcTdT 4ed'i

FF R44 4 f4 fftif tfffe (4d4tF ftct) f4 3raT 47fi Ft ffiftfr Ft 
4d4t 4tf fftfr ^dki ftifi't ftf: fft 3irrr c4 ef4 Fid f4 ff m^fRi 
■4 4ledd RbFI dldl 4 I Ft FefFt cR 41F SfcRTeT Fr4 FeeTF 3tcRTef (4ld 4f) 
FFF EFTFT 11 FF STcRTeT FF 4f t\ Rtf44 FF 3TRRR FFFT t! FFFcT di'-ScR
f4 ff RRft 4d4t ^ fer^ 4 3f?it 4 \ ef4 (cR^FF 3FF>)FERRFerF
trfR |i I

11181



offer <T gWlcT dcyiq'l

uR ifcR W& ^ 'isl'Scf) cpt %eRt ^ ^TcTT t
3T^ c^cjW t fWcT ^ ^TIcR^lT Wd- 11 dd WT^

^ ^dTTd '!d'54> ^fidT dTT^f eFTdl "§ sfR STT^frl
3FR ddtdl d dTT^ dt ^ddd dd R]^MUI ddd d#t ddTT I 

ddd dldf ddd ddTd dfrT ^ dddR f^td RdT ^ ^dd t ^ ^dTd
dTd[^ dTd^ dTT^ 11 ddld ^ ^ ^ ^Tm did teRt

^ ^dlit dW df Pid>del I % dt ddd?t dVl^ ddf ^idt f I %eFT d) did ^ ^ddTd
dd fctddFT dt dTTdT 11 ^TH d^ f^> ^ddl ^ 3TK Rdel^t dkH

<5Td^ $ dTdd 3dddd 3 dt| dRdetd d^I

ddd dt dTTdT 11dod dd

MCPlX

dtdT I efdl dTet el-MK d>det ddd dddd 'ddd> dRt 3TW dt 3tTddd d ^tdT dtdT 

dddT t dd^ Wf\i d^ YdT ddtft dTKft 11

dddd ^dddJ ^ 3dddd cdt dfel ^ ^ f^FT dddd ^ Wd ddd 
■^eRt dd ddtd f^dT dddT t I etd did d> ddd fe fetd dddT 3TddT dtdd ^tdTT

dddT dt^ ^ dld-dld dWls? d ^did ddN dF^ ddd FdTd ^d
dd dddl t, dddd dtdl^ dTeft fed ^ d^tf did d#t f^dT RldT I

%eT^ dj feld dt ddcTd ^ddt ^ ^td ddd> ddTd: did f^bdl dialddST did
t ^TFft FdTd ddddd d deldT FtdT dddl 11 ^Tt f^td ^ df^dt dd

— 3TdtcT dtcHl? ^f did, 3TTdctd "^t ¥Td, dl^l^ ddT 
dtdl^ dd 3T^dTd, dfel^ dd ddd ddd dd d^dtcT, 3ftd %dd did Sedlft I 
^dUd ^dddi d?t df^t d 3Tlddddi dfetdd, dd did, del? dft •ddt 
dfad, tdd d?t dd? d^t dldtdTT dd f^frt ^^tddl df^td 3TTfe 11

vrdlPKftd f^etdd f^dT ddT

^tddxai

<lcvH
?d yd>d ^t ^ddd ^dddi d>t dd^ STd F 90 f^Jit ^JdTdd ^dld ddT^ 

d?t f^TT %dT dTTdt 11 ^a1ld>R 
dd ddtd dtdt 11

fxRfdi ^edd (dt-^ dtfeld)

?d ddid d did dit dddl dd dd eddl^ dt

did

dftf^r dKt ddd Rtdddd

11191

rife/ d gW/rt ddJlcj'l

did dddF ^Hlrl fedd f^dl dfRTI t | ?d d^PT ^ dltd dl^d
dd d^d ddld uffd 1? |

dTdd ^ cvTd

dldlddd: dddel 3fk d^cT ^cR ^dld ^t dldd ^TR dfl^ f | ddt 
Sddel f^dl did! ^ ctdT? 3f^ dtdf^ dtdf RdT3d ^ i#dTdT dldT t | #, 
d'l'SI^ d)t ddfl ^elN
3IrFd dfMd ?t^ d$t ddl? ^ dld^ did? ddld did d^t d^t toett I ^tcRt 4

ddefd
• dd feld 3Tddt deTdt dd ^Rdi tcH (tdi-3Td dtel) d^t d?[ddl Tt 

d? fet^ifrt epu ^d dd)

• did ^ f^ddd ddd did ddFt d^t RdRddT (^eTR^tMt) d^t dd? 

dddd

• 'c}eld d?t dd%dTt d)t dd? dt tdd ^dld did! dT ^?T did ?^ dd? 
dd ddTd d^t 7? dTeft I

Rddd

?tcfr 11

?d tdd-cdddTd ^ df^defd ^ dTd-dTd ddR ddld, did dt 
^ ddRddd df^defd 3ftd dd dldt 11 ?d dd ^ d^tel ddld dt 

f^rardd ddd dt 3ITd)R d cgY? dddld 3TT dt^ t dddd (dddld), 

dd) ?cdllq 3TTdiR d) ddd Rd?R ^t dR 
dd cdddld cjld) dd^- ^ fed ^ ^d^ef dlRld) 

ddtd fchdl

dT^%f| ?d dd^ 3TdTdT ift t 
($etd^l-dcf)P|c|)ef) 3TddT dial 11 ytad)
^ddt dd dddd dddtf d?^ dt #t dt | dlddd ddd df^deft dddd (dt^tddd 
cf^ddd d) diet tddt dd ddld ^t dd d?I 11 ^d ^^f^d ^ ^dld c^fddd

?d ddi dddd dd ddTdld ddd t I ?d d^dfet A dft deeH dt ?ddd ^dddit 
F did ddiaT dd dddd ddet t dddt 3TTddd 31^ dt dd 3iaR dtf dd? ddR
dftd 11 ^t %eR ^ dddld fetd^td Rdl ^ ddld d
'fe ddld (dfeK) cidiaK ddedd 3ddT d?-^ 11 
eiad Fted t dldd dtt ?d did? dddd dtdrf d^ddl | dldd dt f^Pd %ddt d

dldd deefd ddd dldd ddld

|120|



ciltfl cf gz^/cl dcVl^'l

TffcTi STeFT—STeT7! ftm WT ^ 3Tg%TT ?tc?t t I
^eR cA q^;cll 'islKi ^fyR ^<sHI uRnA ^ | P|ii^ul cJrAf A 3RJ AA

AA fA ^IrRlA tcR, ^R?T mR^A-s^RH 5RTR ^ cTR ffM
ten uTT '^chai t |

te^nrrc ttef nn n^ftn (An^m AfA'n)
ntet n te ■ten A te A te ^wid A A ^rkt teen Anr 

A ^nr A ter 11 nn ten (te) teAte te i^n ten
A 3n4>K eJHli^ T[X7 TTcj ffjrfcTR

ste A Tjte A n^n A ^ snnn^ wn cR^n A tecr te i
: ten n n 3nnnY nnnn A ter t mte teA, te nte, nm 

^ A nnnjnR A i te nn> nern n^n A nm ?r? te 'nte t te ten—tter 
snnm te 3fnnR A nm teR A te i A, tete 3mnR nnte A nr n§n A

» nrmr t i ^tencplcl
n?n

3RnR A te i ten nm n^ 3mnR nnn JJ,uHld
ntenn nA ten i nn ^wrn ten nnn? te tennr A teR ^tft A ten

nRRn tefr 11
te "te nm fteRn" nte 11 ^nmn ten n ter tent te wranr A 
^nnn nn nnm tem mm t, nte nm n nm nar, te nm tenr^R At n^n 
A nmnn tefr 11

mnR nn 3nmR

4ften nfeT
^nm: nt rnn nn nm nnm t :—

1. te-teten nm (semi finished product)
2. teR Hid (finished product)
nte A nrnm m ^nn t te te fn ?mn te fte rnnnn ^ nm nR, 

nm ^ nte fte mt gn: te nR n^fte te ften fte sr^mT mnn fte ^ 
Aten tern mm t Item min, tern srmrr ten nmn mcT 11 mm A mm

Em

ten n IfFTTcT dcmt'l

te fwn A mnn mte n?r nte nr ^nm^TR ecjn, Ate m^nr ten 
te ter m nnm 11 ^r min, Ate te ten te-Arfte ^nnn n^n n 11

A Am $n<A -jniAte n ARfrnnfte nte nA m nterA teR ^nnn < 
nmn nnnAr A nrmn A ^jnRm mm i

Am nr nm teR nRnr t srsm Am nm nn nmmn sten nRnr t mn 
m A ten fte A Aten ynm teA nRfr 11 nnnrn ^nrm An A te-Arter 
nm nnte A fte m ten fte emA ^rrA t nn nmtem ten fte nmmA

At nmm ten
fte nnn ^ mA t m# ntetem srmnr Atefte fte nmn 11 nn Amr A 
ten rnnrnn Am teR nm nRnften mnrm (finished steel) nmmrm 11

^n rnnnr teR nm Ar A nrA ^ Am m nmm t 

n>. eAr nm
m. nnm nm srAn mm-mm nm i

mm niei
eA nm n mAm ■§ •—

ws Ar nRKuid; Ate A mrsT tenAr nn4 n nnn 3te 11• nR,
AA An, Ate, tjnm, A, te mnrA Arnnn mrAn AAfteAnmnn

nnA 3fR nnn^mr AmW ^r fAm nTTm ^ i
• nnR te mftei- nitiKuin: nn nnA nm ^te Ate A mm mte 

A nnA sum t i
AA ARnte, tefnn mmR• te st^A

• An Mi^Ain tenrn — sAm nnnn 

tenn nm At A AnrA mm mr nmnn t - mnm Ar ten mA
tenn te te mn ftet ^ ter^ fAn mA 11 nrnRmr: arm temn ftet ^ 

A temn teR te 11 Ate mnn A nA nmr mr nndi Ar n

nrnrn
Ar An teR nte n nnAA i

nmn nrn
nrnnr
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cil&I cf gwicl 3cm^T

eTT^' t-QTt ^ c^rff t I 3?h Tf^ cf> affeR ^epfT' 
^T STcR cR! ^ T^cf) qfckl ^ cfPR afk ^Rxl ^ ^STT cPIT 
e[R ?t RcJkIT t I cJRR f^TcT rR? 3TcR ^ RcRTT 11

cJcH c£ 3T?T H 3TTc}TR H cTFcTRR 3T9Tc[T tjefef RWRRrT:

Tj\] | ^

ricf^ r4 3TcRRT 3 ^1 c}7T cg^eR f^RT ulldl ^ i 3^|vj14)e1 cJ|iR Yfe cRT 
HHl ^fth^lSTi cA RFTWF ^ cfR :yjFTcT mRcJcIh eTR RT ^4>rl |f | 

cf) eTR STcT1! ^ R-rT) RRT—RTRR RTcRZIcRTT I rTR

f: 6 l^eft ^ 20

^fr cipr ^ t?TR ^mr 11 ^ 3rw ^r ^ ^ to
^tocJR ffRRT: IRIcR RRT 0^0 ?iR toR ton t I
rwt—rrtr cr to7! ton nn?n 11 ton nsn rrt ^nncr rr to rr wt
totot ^ tortor ton nnr 11
RncTT RR

?fR to11 tort ^ toM ton 
rrt 11 ^nto stcttr tor ^ t tor wtot tor, tonR tor, toeM tor 
(<to torR nto c^ ftor rr?) ^r-yiR i ^rttct rt rrt rr rritr toto

r. tofT rr? RRn ton (5 f^rto. ctr ntor arton toto, rrtr rr) 
r. Rito rr RRn ton (toto 5 to.to. to rr rrtr rr) 
r toto rr RRn R^n ton — rr srr-r ^r ton r? rtrrr: 1. 

e to.to. (3ttrrr i to.to. nR tonn t) to Rtor rr tom to nnto 
11 tor Rto to torn rr rt strr 3trr to gn: 'torn rrtt rrit 
11 RTcfr rr (e to 20 fto.tor.) nRRm rrt anRR to Rto to 
rtrt ftoto totor 11 Rrto Rn to toto Rto wnn Rcr to nnto 11 
RRcTcT RR to nR to ftotol Rto to torn RRT RT Rn: toe1R< RtolR 
tot RR to RRcfeT R? RIRRRR RR R? RRR to toRT RTR # I

fl23|

c/to W IftFUcT dcmcjl

tornto to ftorm to totot Rtot to tor nto^ ^nr ^r: toictRn, nton tot 
RR to nRcTcf RR, RR to RRRn RRR to toRT RTR t I ton-14 to>

RT RRtot f —
• Hcletl R^H

• rr R^n
• torto R^rq

^R totot RT RRcT r4 RTRT to eincll to toto fto mi^m, Rjn aftn R? R? 
to to to to RTRT-RFTTR RTlto to I RRIrT RRRTto tot RR to R toRR Hid to
Rirt rrt t Rn fto RR-R^n tonm to %rr to r Rto-ftotton rtr 11

totot rtr tonrn Rnto rr rr to Rto ftonto toftoem ftoto Rito to i 
rtrrt Rqm tot rr to r? ntot ftoR rtr i Rto Rn? to rt Hid tot rtr 
totot to nRT rr to i to tornrto to iso ftotottotR to 1200 ftoctotolR rr rr 
tor ci 4 to 3 fto.tot. to srftoR totto to i rr Rto rrcr toRn Rnto to rt RRt 
tot RTRR tot tot to I
toedR ftocT (toftoR ftod)

RRTR Rftom RFT - 1 to RRTR RR to tofcTR RRRfto toto RTR R^tot to I
tofton ftonr RFto to ttr ^tot RtoRcn rt totR totRT to Rtor rrtr rrr tot
RSTRTR 3TTRR to nnq f^R RT TTRRT to I RT R^lldl to RRTR R^RT RT
nto rtr Reft ^ntot/Rntot, toniRt tot qftoito ststr toer $r rr angtoftoR 
rtr ton totto to i RFen to fttot RtoRTen tot todR Ren rrt rt rrr to i

RRRTRT Rto RdR ftocT to RRTR RRRT RT Rft RRft to feR RR^RT RT:
rtrr (ftftofton RTton), Rto rrtr tot Rn tor ReR (qRtot) RR Rnto rt rmtr, 
toertot tot ^ Rrtr, toertot to 3fR to tofedR Hid tot cni Rnto tot rrtrt

Rnft RRR RTtof 3TRRT fteTR RRR (RtcR RTfeTR ftod) RT RtotR RtRT to,
RRT Rntot tot RTRRR Rftt Rtcft RR^ RRft ^gftonsft tot RRRTR totdt to RRTeTR:

SRdtRRTR (pickling) to RHRT RTef tot RTRR RTTR RRft tot cRRR-en I1.

fT24l



rfhl cf 'fFTTcT dcyicj'l

STTcTWf^cTT^rq ^epft cf^ c^dK 

^^TT—viHdK cfit cZfcR-eTT 

rd0 MKUI Plci (R<^d Wf Rfef)

R)dlRid cu^j 3?^ hR'Mvj'jm c?TcR«n - ^

^dlRd) ^fchd cf)T I "Rsn^TR vj16I Rfe ciejl^ 
yddd t, cT?T d^et ^-Mld cfTt RvSIc^k ^ c£c1l4 ^ Rlf^d 
cf^F ^CJKI ^FcFcft tt4 f^TT uTTrTT 

cF>T ^ RR ^F ^ 
cf)T ^TcF’TTeF Rhdl dldi t dlfch ^ ^ ^ ^^6 ^T did ?t

'jTITJ | \jc;i5>JU| M'ftd —

^>. ^iddNH ^ RilRhd te) ^ ^[fF dcT^t t fuRTrt ^ fe 
'dl^l4 'dM ^ vJH^cKI did dIM—Rh<W fchdl dldl ^ I 

^3. efrift 4)^^ ufff Rte 
7t4 f^F dlcl 1? I

2.

3.

4.

5.

t I cj^ efR ^ Cj^I Ft 
cfrRFT MvSdl t I WT fcF^ t^F 4^^^

-dAd ddcTl ^F ^i0d cJRdT^cFR,

RVl cRF Afedd cfR uft 3F^—PlfAd did Pddl t uRfr ecjd, Rdd
SFSTclT del 4 cpf sfR f^TF uFTcTT #, ^TTeF fRt dFcF? cRf "dcff WR

vjfrai uildl t rF^TF uRRcF ^dlRcn ^F—^^F ^ vF% ’dc^F ^F ^TeF uTp

felTJ Add dV'M cTN cFd^ rA fchdl dldl t? I d? ddd cfj^ fcbdd ‘dPcdl

^F terF urr?TF 11 Ri^A ddldK W3 ^TeFF viTF1? ^fF ddR-UI WR eft ?teft

t:
3Fdcb4l (g^R ^d) pRF d^I d dc^d ddR dlcF STtA- toWFdT 
dldl 11 eFd d^d, RcAci—cc^d f^Rd dd dlcT ^TF dddd d?f ddRdl ^
dA ?tdT 11
dcT d^t (dll^d fid) RjRF dd^t f dTcT fFd c^ ddR #fF dd 
dfFfF 3Tlf dd?FT f I $dA RTTdTdd [Add 3FddT ecjd df RbA ddcF f | 
fc^ll ddcTl (dleR dlf) Fedd dlcF dTdd, dAd ^rdlR df 
ftft TJfFp f |

fl25l

ci)^/ cf ^PJTcT dcmcj'i

Fd dfd dddfrTdt dd ^ efdd t ?3
f ^dFF, #d fF fd dRRT: 3FTA ddRF dePTF 3TR ddf-dd fR-tfR did
t{ cT^RF dR 3Tdd: dtfed did dd ddjf did—Ri 4d dRdT 3Tld SdRdff did dF

F, 3dddd SfFd
dM di«^ui dd dF 

dddR feddd cp felR dd^dd vRd xFTdSfd rFd?

df ddft ft dd> did

ddfF ft Rdd did fto{ ^
dffdT I

dFTd—dFTd dFdd Add dR did ctdR dRp df 
di)Rid FF dfF 11 FdF ddF dF^- dR 3Tf —^dR did df 5^: df dRp df dTdRd 
dfF dFcft 3fFd \&ft\ df ddtAt dd> did) ^ I $dd> fcTR dcFT^ 3fFd deld ddefF

3TFdTcpcT dFdd

Mid
f fd%d xlTd-dddf df ddldF t 3ftd dFdRd FF dF dR5 dTd ddT fdl 11

f dd1 d>^ dfAd (dteT ^d)

ddddTTdT f ffRF dddd dfld dfd dFT Mid fdR FTdT ddfl ft ST^dFR 
AeFdT dd ddd ffdTF dial ^ I 3Td: fARdd dddd feTd—dfRFT df dFdRd 

’: ft dTdf d dtdT dFT dddTT t - ddF dcTd dfAd ddT 
STddF f cTd—dfAd l ‘JdTd, ddf AeFdTdfcT dd Ph dddd
d

t-dTddTT
• ddd ddd dd d^JcT Add 3RFdT dfAdT ^d

• 4pf|d ddd dd STdaTTfdT Fedd Add 3TddT dRTd dfAd

• dTd ddd dd Tdjfcp Add 3TddF iA)PRiM dfAd

3Hvj14>d dFdd dcdA A, dddd fARd ddtddRd ddT dORJcR ddld ^ 
dFTd-dTd Add^lldl 3fFd ddd> iA-dld A ^dfddddfF dRdcfd 3ddl 11 d^ 
dTdF dT ddd 3fFd 4Pal4 ddd ft Add dTRF 
deTF A I 3Td: 3TTdPd> Add^lldl A 4dlP ddf eFdd t ddT ddP Rd Add dd 
Wei FTA dlcA RdfF AT ddfr A | TRTd> 3TcFTdF, ddddd RRp ft ddd—dFRF dfxf 
dd AdR dTcT A ddfAre ddF dddT t I

mi

’: 3FdFdRTcP Ft



cffaT W ^PTTcf Sc-ilt'l

^T^uy ^WcT W& ^ (sT^fr ^Pt^el ^tWI^H)
ST^trT ^Nd sYm
Mullcfl cfTT ded'isj f^T ^TT TRfKfF 11 sTH PFHeft ^ ^PTTcf ^KTI 
Plddl 't ^eidlM^ld ^'i-Mld c]t[ 3F?T Rh^ ^ 3T2TcTr dlHlH'dl'!
ui^A i ^ wr ^ stRt ^#n?T A % \

A ^-Mid cA"F

^FTTcT vl^Kd

’TR^fAf A!wT^trfcT

^ef.^A ^PTTcT vicMKd

mg At rAt

100 Apts 

87 yA^id
0.8—1.4 AcR/Ar^ 

12 Rbdl yAfcTF

48 Apts

90

1.2-2.5 Asr AA ApTC
10 fAeft A A cFH

F>RST \3WPRT 

vh^lcwAAt At TSFcT

dvvjlf (cIRT AgF Aid) At T^TcT

40 Rbcil errs msi 
AArt

250-300 ArfeRH
AeflA AtTSS

80 RbdAls tici 
yfasd
500—600 AlAT7pT
ActrA yfdsd

fAA AeFRTTcTi A Am ?r? 'fsA AA Ars—AAt At rttrs AA t tpA 
rcfr A^trfpt (AAAAAr di^d) meR-m A A rptrs rrfr A AA t 
fAt TJTIFJ) At AAf RFR R^A 11 ^RT fAtFT At mS-Rm MdldAd RfcRSTR 
AnletR^d t :—

• cAAr 3rAg rtr gsifAp mrsm, Arrt, «>si4 rrtt ^cdiPt
• R^sAA 3tAcT rAPT At RfFFFTT A AAlT cfRRJ, Riddel RRRT
• AfeRH Act mi Mddl 3TTcRR AfR RtcT? At RaF RRST
• rAAf A^ AfAfAr srAg ftct rprirr rttrt ?AA ftrrct msA rr

EHI

e/A/ Cf $Wlcl dcy/c^'l

STRTlA A Rldl'lsd RR RSTR) A RTFR fA^I RTT RtA
* AtAar0! 3?As did At Jj,uidi At Art rrst

• mfAd, RsfAr, AsfePr sm AAr 3tAs ftct A sfr Artrt cRtht,
WIM ePTPTT 3itR IRF) yRTR A did RF RScT RRTRT

FT, RtA SR? A SRT SR RTtA SgAAtt RF rAf A R? 3FR?RR> sA | RTeT
A rrfr Ar Apt A tt^rtr A rtrrrtt A rfA 11

AcTR 3TRTR (roll stand)

etdd^lldl RF Ar fAg As A Asi t RRlfA ?RFTS RRSRr A 3TTRFR RF 
Plddul SA AST 11 SRT A fAA gRRTS: ?RT RRFR t :

® Art stvAAr 3TRts Artrrrf

• Art fr^rrA (Art, Art, ArfAF ?rrtA) Arts sftR srtrA rArt, ARfAr
?RRtfA RF RTRTRFT

• RRRFRPT RRTReft — AePT A SFR—AtA RRA rA cZfcRRT
• sArr rAs A arfrPRs rstrrA arAs rrtr A sfr ^IARrs rtr fsA 

fr Art A rrtr rA trrrrt

® RTRTR RTR STRIS AtA rA gdlA rA cRRR-RT

RRTRRTar FR> 3TRRT A FIST A RSI AST t I ?RTRA STRST 3ftR STTRIF An
Art sifAs fA Arts ?r frfr A rrtr srt rtrAAtrt stsrA rA rt? rtA i 
ArsRTaT A Arts Art rrrt rArt srt rtct ArRr 
rrtAs fAk| d A 11 A ArIAt Arts rf RTefs fAsfAs rtAt f fr ?r rrfr

RF RTR RT? RTRTcT f |

ArtA A Ar rtsttcT rtrrt gAt rrfstss rtrs-rt A rtttrt ArsfAs ArA 
f i ArtA A Ats Atrt A A rrfts rAsrt rAs rtrst A, rrst A srt rt?r

ARkTST 11 R? RFR 3TrA SR? A RtA RRtA feTR rA AA rA RTSTRST A
rttA A i Ah A rAAtr scArrAr A :

• f^leSd gfAs — did FcTcA rtrA rA gfAs
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cfl&T cT grPT/cT 3cWT^7T

• Pi4*1— hm yci^i 34^ PpPr^r cp| Pf4n czjcr^tt;
PTcT^T Hlcy ^cjki 4eR tidlk' f | Pte^f ^ eldl^uI (torque) 
STSTcIT ?rte;

4eH PPjTcP c?4 Pf ^elvl f | ^ 4W cp q el 1^4 3T2Tc]T cpt 4eR 

^TRlPlri cfj^ 4elH '^h4 "elJI cl F I v^FR 3TR 444 FTel 4eH FFRR 
f^nsp 4 ^Hcl t pjRTcp WRRFI ^r4 FWcT 'y'Fch 4eR cp T-IIHH 3TT4 4ef4t

4> 4r7 ^Tcn 13TR 4eRt 4 Rq ^r4 cp #c[ pjrt4 ^ktt 11 ten

c4 <t|N c4t cjFfF 4r FWcf 3TTcFR 4 4eR ^4 elTF? pFFeT 3ITcTT

t I
4eH oTRTK 4>

WTRRcT: teTTt ^4 ^TT ^4 f^fTR ^4 4eR 3TMR c^J y^T cP7 PfRTT 
vSTRTT t '^4 % -

• ^4 4eFf PTcT

• 4Pt 4eH f4ef

• FR 4eR PteT

• W. eieH PfeT

• Ptj (cluster mill)

4t cRTF ^5 P4r 4 ^5^ 4eR (4^-3mTeT) FtpxtR cTeefT,

4 I JJ)xy> prT 4 cR4—‘cr4 12 20 4eH F§4't, P^lcRTT STcHcT 4ePT

oeeTI

^RieP P crf zjr4 11 y^FR ^4 4eR 4Pi P 4Pf-4Pf FFT 3fP

^TcfF yRT ^RTT ^Pfcf FtcTT 11 ^4 4t yRTeP c4
xlHcb cpf 

UxieH c4 ^TRf—RRT
P^eT-pRRcf (cRpR Pf) 4ep4 cR WeR 4t cRT 4 cr4lPh gR yulle4 4 
3TR4te FTF xR RFTK^f ^RRT FRR t | FRR-RF tJR, cfRT cRT P^T
Ple4 4 cRF c4 PeRt cpf 
^eTlf PR W cR lip 3TRRT 4 Pi PfeT P RRR P PeeR fpRT 
RTcTl 4 PrtP

F^cT ^FpPfr 'Ml[Pci ^ 11 ^JRRR RcRqRTR

^4 RRT ^ FR P4t 4 ^Pf Pcft 11RRTRT

fl29l
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cilfl/ cf gwict dcVlci'l

Rp 3TRRTT 4 3TTRK ■‘IdH ^4 3TR Rq_RpRT

Rp STRRT 4 PeR RRp P STeTRT 3TR v3MlP P Pt gRTTcT RT 
3TRR RSR RRRT piR 4 I RfTeR PTfPPl, PPPl, 3RpfpR gRIlfP I gRTTcT Pt
MlgH 3f|R cRH Pf R^Pcf, PpR PpF (PPleRf) RR Pi4 FR (PcPf) 
^jet rrr c}4 fpfp r4 RiPr Pi Pfr fPPPr ftP 11

PpR PPcT 3RRT RRq RRRcl: PPf xRRl 4 <Rp RfP 4 RFP xRR 
4 FFRTF 'JsiPcr* (pTeR 3tRciT cejR) Pt
4pel P 4f RR PtcR RF RIFT FRRT RTcTI 4 I gR cRF ^RTcT sRRT: 
^Te4 3tSRT PpRen FTcTT RTcTT 11 RTF 4 TRT 4peT Rp ^FT—fpRTFR F^TRFTR

FRTTcT ^FR> Rp
^FRT ^RcfR eRT fpRT RTcTT t (FpR PfrPPt) I c^PPl xRR 4, RFT ^4 RRF 
Rp 5^: Fp FR RTFFFFRTTRRR efRTp FFTRR FFF lJFT fpRT RTcTT 4 | 3TRFRF 
PpR P%cT RRF cR FTR 3TcPcT RR ^JUTcTT cR FH1FI FfRTT 4 cllfP^ cRT FfFF 
P PlfPcT R^JF Rp RF: 3TcRT 3TFRTT 4 'Px)| RT Rp (PieF FPJ0 I gR FRR 
R^F FF 3TTcrfpF cRTT FTFP RRT, efFTF FF ^ f4 FFF>, FRFR P FTF 
FcTlfpFi 4FR fpRT RT TfP 1 FF PP FR eTFT FRF P RFIcP FR FFFF P
P rff4 4—

• RTF PfeR RFT g^FlF RFR FF eTFTpfcT RF Fed I PeR FF P 3TFF 
P FFF fpFT Rid I 4 I

• PeFF PfeR P RR PfeR P cRF P 4 FF F^F FF RF FR 4 P 
FFF RF Fp PcF

• fcl4F> PeFR RlRF>ei 3RT MF»P 4 P RFtfpF FpeTcT 4 I

FF Fp FR FRp pFl—pFFxFdTF

cRJF P FfPP FRp RT

fpFT RTR 3TRFT PeR P Ip? R^F FFTF P feR FF5 FFFfclFI FFeR 4
4 : FReR

R. fPcR—pF FRF
RJ. fpF^q P4PF PfeRF (^PfPgReT PPrPr PfeRF)

F. FF°T PfeR*I FRF (pRFRF PfeRF FTpR)
R. fpFpRcT RlP PfeRF FRF (RRp 3TTpPfeRF FTpR)
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cffer W grFTTcT dcV/cf-i

w wffr ^ c^rm £ m^r ct^
^cT ^ f^TWITR 3f^ qf^cj^H ^ f^r ^M) ^TR ^ 11

^qq ^Icjlte yqfcld qfrr^T ^fe^'JI q?Rq t |

^HI^ ^ fcRj M6d ^'(-Hld xJiqY 3M>R c^ ^dlRch qn ^ 
feRTT qfTrn t 3fk q^fr f^TRT 3T|im q qfr^TT ^TT t, ^ ^ ^
?m qR feRTT RfTen 11 frRf 50 ^ toPTT q^T t ^

qR ^fFcTT^vR qRTt rg^if qq ^41m eliqi uiidl ^ qq [c]^^d 
nfrRt^qj ^iRvf q?I RFRRTT Tl v3^ cfR 3TTc[?^]cfj qqjq ^cfR ufe f^?Tl uMT
11 RT^ il c^jq ^ 3f^ 3ff^ cTW ^ qqR^qiR RR 
RflR t r.,^ RTR q q^ftq WRTrTT ^ RRRRR c^ ^HHdd RR
f^TT Rn?n ^ I q? vtilvS^cKl d-^cj STdR c(-^u| ^ RcTRT RRR?T ^dlRq? cfcfl cfR

— ^Tlf^efld RRcTT RR ydIJI
cfR WT 3fk W=m RfT Rcf^rT 11

3TRTto RRT qq W? erqFIT Ft Ft Ffef cffeFq RF qFr1! fcRq RTRTT
^ I cf-ql’lcf) fuRf xfl'gl^ Cf?t

>!flFT-^FT q^t f^tef RtcfRTT | ?#f^R FR? cf>t ^tFT-#?t Ref cfR^ cf^t RufFT 
frR^f FRRR Rq ^ f^TR ^ FtR RfTFt t RF FFRt R?t FR? RT
toRT ^TR gq]cf (^pq) R f^RTT^ FdRR rRF ^t RftF Rr RfFFT 11

RF? f^Rcft t RtRf ^cRTf cfFT RRT

RufRef >!-flcJd6ld Rf
RtFFR q^q Tt Rt^ Jj,uijid W q^f r rtt 11 ft, qqq?t tjr f^qRq cf>t 

3TeTq-3TeFt 11 ^ftcRf f^tF cRJF RF qF^ RTTs? RT ^ 11 

F^ftFt 'ft FR 3T2TcfT FTF FTeFfR 3TTRR—FFR (q>tfefq Rg ^fq) | 

FR RfctF R 3TRTTF R 3TTRR qRT F^t f^RTT RIFT t Rq :- 

R. FRTTF RFR FfF R^t FtFT t 

R. FRITF RFR Rf 3RTF RTRR ^R Ft
q. cTfr f^q qq frtf rt qqtq f^t%R rt4 ^ ferq Ft

R. qR frq Pi^f ffr q niei ^rr rrt q?t rrrf Pt (1%qqqcft effe)

Fml

Cf)d/ W SxWlcl drtlG’l

c]eH qc]Ki qTR ^FR RRF ^i FR^ RF RF 3TTFT t FfR^t FFT R^t 
FIFT Ft I 3RTF FFRF RFR Rf q^ftFt FRlF RTF #R RT RT RTTFT

t q? Rfr^r rrtf fff rf Ftm 11 FFtRt F rft qVi 3tfr qra
^qRT cpTR FTef q ^STt RT RcRT FRF PtRq RT 6ldi ^ F^T vj*10| qRF FRT 
(qeft cTTFR) FTet R 3TTRR R F*lidf Plcft t I qveTF: RF TfRF ^FR fctRT 
FTR FFRTR RT qq 3TpfR Rf^FRpt FFT FR^F FTFT 11 ‘TlFI ^RT FFT RtTR 
^3TT FTet 3TptR RFR FFF RT FRdl ^ Rt cfxfcf RR ^ Pi FI FR Fid Fpt 
RF FIR I FFR P FgF ^FT FFet Ft Fp 3ftF FFt 3TRRTT P Ft PtF RF
FFFtF cF 3TFRR FcR RT ctffRT RF feTR FT I FF FeH RF RT RTfctWR Pt 
F^t ^3F RT I 3TTR Pt RF F^Rfct fPqq-Pt?tq RTFt ^ fefq F^FF FtFt 11 
FT, FF RTF eft fcTq fcR'fq RF RTeTR 11 RR 3TRR '^RFT RlfeTF
RRF Reft FRT F't ^Tpt F5?tP 3TTR Pt RFeTR 11 PiFtf Ft RFF qR ^

RTF RFTft t) Pt Ptef 
RTcft f | RF5 f^eftFTF qft y|cft FRtfft Ff FJR FR R^ qR RF F?I Rot FRfPt 
RT Pt RFFTF Ft FFT 11 RF PfFF RFFT t FTeT R 3TTRFF 3ftF FRTF^t FfPfF

FFF Rfft qFFF
fsM ^ PtF rf Frif g3n rt i ^fP 'iqfr fffif rfr rft rftP P
RFTp RFf 9t FTtRRF tFpft FtdT 11 FF ^RF ^ Ft FF f -

• P^F FRF! RtPfq 3TRtF ^ett PfFt^ Ff RFF FR^Ft Fft RfF Ft PtR^
• FTFR RlfeTF (FfF Rlf^tF) 3TRkt PfFT^ ^ FFP FRt F> RFF FTef 

FFT fPcTfj?
FFt FRF Fl Rp tPeTF, RjH Ft etRF 400—500 RF FRF R F^FTF PtF FF 

3TTFFF P.R RIFl 11 qrPtF RTef P fPR f^Ft# F’T FRTtF RRR' Fp FR 
FRtRt Ft PR RF 3TTRTF fRf fpR RTFT RT I 3FRRd PtFT^ qff RFF FftP 
R 3TTFFF F ^RF qR FFF ^ RFF FP i^^FId RFR Fp FR FftP cp Weft FTF

FTR FtfPd 3TTFFF Pt FFfP FFTF ^ I FF 
qRTett FTF Rp P FtRF JllPt qF Pet cp FFtP P» fefq 3TFFF FRtq FtPt 
t I RF 3TlF FFFTF cp FTF 3FJFTTF FTF (PiTFf FF ^TFR ft 3TTRTF FF FI ^ FT) 
RT pFtR FTF feTR RIFT f

IT321

RT FTRFT

FF I FTR: ftF FRTF Fp FFP FF efTFt RT

P FTFTF Rp RTF FFTF qfpR RFTRF



cft^T W ^xFOTcT dcVKl'l

^ ^ ^TRI cf>T ^flTT ten ^TcTT t, ^ W W ^TR
3TRTRT tei ten un?n i c[?t ajiyid—?rte ?wrt ^a^n> c£f ntef 

w? nR ar^mra
^n nnnR nte w tcR te ^irt^jr ^ttct 

^ ntet vRneT tew nn ter 11 ^ 1861 ^f nnc^ Fr^tte^ (teta)
inn nn sntenR ^sn ^n i sn^Rnm ^TeT n?f ^eT nn ^RtRim ^rmr 11 
n 4n nR> rtr nn ^vjh nR rtr^ 11 sTMcnoT ■nr^l Hid
RRleH Rd fc^cf vJdlKn nte RTc^ te^R 5^ IRft Ms^H R1 rl'Ui^
fte dlcl f I

\3TRrTR°T ynnn (nnnf^jR) n^n
ten ^nRT teR rrhi stem t, F^teT temR n^t i rr^ ncRTRR 

y?nn Rf wnmT ten 11 ^ri nmn ^ ^Rnm n>i fteRRR dinn> fn nR 
te rr rr> nra n Rnm Rnm 13flR hm ^ n^n fte rr rtr djnni dirii ^ i 
nre R) ^tet cRR) Jf ^cn rfrt t rtT teten rtt^ ^ 3TTRRR ^i teR ten
dicii ■§ 1

te FRRTeT Rdted tef RTHR nRft RTTR ^ 3nRRR R teocRTT ^ I
Rgcf ^5 ter ifr ten te nteRR r?i r^r rrri hr ten PWciai 11 r^jr ^ 
teR 3rir ten te viihf n4 fr^tf ter nt n^jR r> ri rrrt hr rrht?t 
RTFR 3llrll sftR RRIRR 
FR^ RRRR RRR RRcfT F (fte 34 te)
ddH T STRR^TT 4 Rnm

3TR rTR) Fte ^RHTef te RR 3nRRR RFR RR te te I HR^ 3TrRT 3TRRSTT
$ ^ frrtf te nrnr srrrr fte nn rtr^ ^ i frt ^rfr^ nmn fr tefr
3TRR^n3ft $ 3||R)R-HdH R?t RRT R^t R^ f I

te 3TRR5n n teR FRRrn ^ 3nRRR r^ rr ter te hr Ftenn te fte
nirl, RHRR fcR nte RRH cTIRRi tete SHRcH, te5 ^ H,UIHI, FRnf^

H^cia:

3nRHR R^R R> te ^ 3nRRR teil Fid I I yRH

Em

crfcr cT Z&TTcT dcQlc^'i

Rtrt nfi te 1 FRten te frrtf rr 3nnn 3TRRen A yjn Rte
t dlfch ftette te HTRT Ft Rte I
Rtet rfr^ nter t fri Rmte ^ ^ nn^ft t te rf rrrt te Rnten
(work hardening) n>6eimi 11 FRHTF te FRI 3TRRRT n 3nRRR teR RTR 
ntemR teRT F^I^FR HRlten JJ)uldl HTHT RtI RR RTRnff t | RRCRlfte t 
te 3TFnr 3TRRRT R 3nRRR RRH Rte n4 3TRRRT Rt R7#f 3Tfte Rite te 
RR^RF HF^l '§’ I

3TRRR n4 3TR7^n R GRRRR HcH RTR FRRKT R?t RTFF 3R^t FRF RTER
RF RRH Ft RIR) | RT tel, Y^tein, HHFt

F^hiR rtiht Rte Rt ftej tei te st^trt te ^ te te te ^ FRRtF te ^ 
nnR nte (te 3T£trt te Rtete) 11 RiRntete teten te^t ^ ^ R^t
Rtte Rte 11 3Tdk1 STRR^n ^ STTRFR RFR R?t ten fteEF RRfcTF cRR^tel

RET tel HFdl
Rte ^ fr^ teHR RFFT

RtR teft Rite Flfte 3TFRT 3TRRRT R

t:-
R’- Rteg tete 3Tte 3TFFT 3TRRRT R ter Rn? RTRT 

Rte Fte 3Tte 3TFFT STRRSn R tef Rd eTRT 

R. ftete 3TFRT RFm 3TtecT tet 3TRRCR ^1 telR FRIR RT 3nRRR 
RdRI |

FRtte 3TCTTRT 3fTR te H^llfcIHI F te? - 3TRRTfte 3TRRT neFT RTR
Ftet ^ tenr, Rtete srte rtr t rtr Rfte te grrttr dmi; ten, ten
3Tte RTR teR te
3Tdk1 ^ecTR (teeF R^feTR)

RF RRTR F<sRd: 3TFRT Rte ten te t 3Tte te FRFTF R?T RTRR fte 
RFRT^ R ten RR Rite | FRRTF, fen te 3TTRRR RTeft FRRIF RTRR (ten te), 
Rterter frrtf r?T rtrr, cRjn Rnrn te tern Mate 
fte RRR T* 3TTte 11

FR HRTR RR RTRtfte FRRtR tet Rcte 3TRRT teRR RnFT A % \ te^R 
Rnte te tem te Fcdl RTR FedT 3TRRT RdE5 tepT RR te RTFTRFT oft RTTc?t

dg

RTRnr
RTRRT

HRPT

FRT RtetR Rten (deep drawing) RTTte IRTRRT

Fdnte teR RdR teRTRR



cll&l W gxWld dcV/ctd

% | c]eH ^ fact) 3T2Tcn
mt7!, vJ^TK^T STHcTT ^ 3T^TR f^TT WcfT 11 ^ ^PTlcT ^ fl ^d'lRcl

f^JT vjTT 'M'+'dl t (^ FT
TTt) ^ 1eFI ^5^5 teR ^ fuRR RR cRR ^ RcRR Ft (<td>KR Rc]R^| 

1%cT) RT RTFT FtFT 11 FR f^TR ^ FRTF Tt 3RR ^cR ^ TFRT ^J-f^frT 

Ft^t ^ RscT Rxft 3T2Tcn RscT Md^ (RR dirt 11

GTRTRcT FTT FRF ^ ^eR Rt 3, RRRR ^ dHN ^?R) 
eteR T3cR RR F RR fctf^tRTTT, RRT f^R ^ RR Fff^R ^Rt ^t

P)ddul cijcNSJT R??t ^ | 4>dd: R-^M ’RRRR ^Rdd FtcftTfRJFF gKT
TflZli ^ FFR FTFfRR ^FT 3TcR # F^dT t dR dRd %R ^ RteTcft 11

STdR eicdd dd <F*H IJd FRr FF Fd FRF R^F ^T dtFT 'did dR

f | TR5 tjojcU dT d^ FT FTFFTT teRt ^ #d Ft Fd ^Rl RTFTT 11 Fd FeR 
RRI FFR (RdR did Ref) dTFrt 11 Fd tcR F?t ^ R^d 2-3FdTFFd FFFT

dfcRId eRft Ft FTTrft t d^TT FdF^t dtdR ^ FTFF ^t dR 0.15 Ft 3TFF
£t RtR Ftcft 11 R^d F?t FFFT Fd dR ^ tFFR Ft FTIdT 11 FFFT F?t Rdd 

^ dRdctd ^ did Ft 3pJdR Rdd ud FTFtdT o I

3TddT tRRR (F>leF ^Tlfd)

Fd FFR ^t FdTTd Fd did 3?2TFT 3RJ 3TTFTR ^ RF ^ fF Tl RtFdcT FR 
Rrf^R 3TTFtR RrT FTTdT t I dRt Fd §F RRTeR FR dSPt $ feR F^ F# 
3TdFT Rd 3dR Fd RtFd ^ dd ^t ddtd RfRT dTFd 11 dtdd: TRRRt FTet dd 
Fd F^d, dtR Ft ^F ^ did FR Ft dTdT 11 Fdd #FR did F?t ddF dR 

Rirft 11 RFRd: TfF 3TR dR (did TR FTFd) ^ Ft^d Ft Rr FF 
ft FtdT 11 d^ RcRdT ’l FR RTd Ft 5 RtcH ^HdR R FR 

dtdT^ F?t FTFd, tdd ^FRt FdtR ddF dft Ftct I Fddt ddR T5F RdFT dR, 
3TFWT ^ Ry'dl^ FdTd ^t RfR Rr dtR 11 FdFt tcR FR5 TRt dTFt 

F?t FRRd FtcH t, RRF) Jf FRd: 3TTFdd ^t Rt^ FtR dT^ t dF dFt Rt 
Rdd Fd dR FTFd d#f RlFtddT I Ra’dl^ FtRt FTdT Fd, ddg dt dF>

FF FdFtFR
dFR v3MdlJ

ddR

dddd

1T351

d/f?/ F" $TdJUi dcy/qi

RR Ftt FRT FR dFdgdT F 3lR FRd: TTfR ^ 4td R T^tFFR FTFd FRdT 11 
Fd RfR #FR T5d 3TFFT dR F?t ddF T|F gdRTd dR FdFRR Ftdl t dR
FdF^t FTdFtdT 'ift Fd dial 11 FdFt FTF 'RTFTcR ^ ddFI dR F^t TftdT 

11 Redd RcRR A RFd 3tR F^F F^tFT dldT RFdFT
^ t\ %\
RdRT RFRTf 4’ RIFtr: ddd

RddT 3TcRR ^

F>led ddRfd)did

FdTTd - . . HHl FFtR cF
wr^fra^ti 3t^ tor ^ ^ ^ uma q^fr 11

^ WR ^ ^ TO ?^TCT Ft TOm 11 ?T
"HTfR tp^R afR 3t(aRcKf Rifft ^R TO FRtTct TOFT R^FT Ftm 11 3TORT 

3TOR TOR RI^ TO RTOft 11 3 FTOR RRR ^ 3tTOT fetR TOR 
FdRI ^ddTFF RTFdT Fd ddd fcRdTFT dFT § |

FdTTd fR dlddl

3TTFTR

dd RFFT RRtFt FdTTd TTFFTt FTt FTFT vFTTFt R 3TFRT F FftdT FT]
11 ddd Tl deRrdRtF dF ddfcTd Ft RRtFI H |

Ft. ^lo-'SM RFFT FiRpd Rdfd Ft FdTTd Ft FFtdT FTt F^i 3TcRFT F FTF 
^FR uffd ^FT

SIRfR Rt ftor ^gf if #R TO TO^ t^R ^ t5te-t5te TO 

TO Rt?e ^fttro RtRt TOR % 4te TO Rite TOtRT I 
TO# iteRte it # totot #rof fbm Rt fM # utter utmt t, to#

TOR tllH TO (elJI TO J Id MIR RRt) k TO TOTTO RRTTO RRTRT TORT # 3tRRT
4te-4te TORitefteTTORTtlFTO#1teTtetefMcptRFTT TORRtl 
fi#TORT fkM RteteRP Rfte t^rrt to) fkn tort t i arfroft-teWteftR

<^c|KI ^ cf>'i'11 # TORf 11 TOTOPet TtRRlfeiR ute eTRT# RTcft jfte’M
TOter TO TORter firt t to to#—tot# tor to# t# fte; 5# t i rf
TOter fkg?T RlfetR Ft# 11 §RR TOeTTRT 5etR#R jTO TJR R^TOI ctfteR
TOM ## # TOR ^ TORIR # RTR# # TOR RRRt

EH]



o'/f-V cf ^FTTcT dril'4'T

^TfTTrT ^ScJTT Z}tT v\bS ciJll*il ^1! xT*Tq 51 J!^l 6 i Hicy Mi-si eiqix mkt 
cf)K^iHl ^ tf^rf Mclcrtl xIT^t ePTR feT^ Wfe crfe^y fcTiy

g^fpr tft 11 ajft^ ^ ^ ■gcrrft^ cF>r ^ni4
3TTu:r'^eT 1TRT: TT^TFcT FT

11 ^tt^pT ^ftf 3?r ^ mm Ricpf^rd ft ^ 11

^FTF tfeT'PT 3T?-r4T 3TTF^°T
X^lc'T^f c£T cgYJ f^Ftf ^T ^ 3F?J ^ cT>\ 'jFT ^T ^ feFT 

^-f^T FiFF F? W] f^tFTF 3T2TFT 3FF FFT?Tt ^T 3TTFFF FFT f^TT FfTFT
F ’’TT 3FRft cPTcfr 11 FF WT ^ fpR TFeT 

rfT FTF? ^T 3T^T cRF FFF 'ORFl FFFT t I
FF WR F:fcIT^ c^ ^ ^R STTcRR—FT WR ^ cZFcT'R-TTF 

v3Md«£T t - FF> 3R€TT^ 31K ^fT WRfi cZTcTRTT |

3R9TFfT c^cJ'tSTT

^TR FFTKT FfF 3TeFFTcT ^ FFT FFFT FT 3T2TqT FR? ^TFT ^ ^FR FF? 

■^MFl Ft, FF FFTF F> fcR ^ '^eT tfRr 3TSTFT Fife F?T ^g^R FR FR v?FT 
t I F^fT-FF-fT 5FTFT 3ffto TRF ^ fcR ^STT FR^fT 

TFT iFfeRl FR F^ f i ^TW FT toft to 3iiFdFF FF
STTcRUT FFT FF 11 to FRFIeT FF FteiF'-RT (FJel^f 3to‘ tocf) FRF 11

FFF^ 3TeTTFT FFRto F^t FFcft FIFF FFTF F?t tot ’ft F^FF Fto t toft 
3TFFT FFFFF^R F>'t[cTjI FRfT f I F FFFT 3RFT<TT Ft^ t FFto F

vfFTFT
FFl4f fFFF^rr

cTFR FFFF f5T FRTF FF FtoT FTf FF to Ft Fto ^ to ^Jto ^T FFF 
3TFFT 3TFlfto FFTFt FF 3TTFFF FFTFT RIFT 11

FlfcRF 3TTFFF F) feR F^ f^f^IFT FFcTF ^ It, toT 

• to to F^tto Fto tor Fig ^t ffftf F?t ftff ft ^ftft

om

FTcTF

^ FFTFT FTfcTT

FT FT FKTF
Meld I

to to toto

p/Zf*/ F~ ^tFTRT doJiq^T

• toFJFTF toeT FFfto Fto ftot FI^ F^T FFFTeT Fft'
FR FcRj cfRHT

• 3TtoFFF (FtoF) 3TfTf FFFTF F>T tofT FFJ Fff 
FRFTI

• RFRF FFtcT FFTTcT F?t ^TFF FF to FT^ FF FkFRT toFR 
311^01 FRFT I

• to to Pi cp Ffrto 3Tto to^T ^ ftftfft ft fffkt Fft fftf ff 
ftoq f<smi i

3TFTtoF FFto FF 3TTFFR FFTeRT :-
• Ftofto FtoF 3TFt?T 3to FFTF? FF 3TTFFR
• 3TFTPF5 F^fto 3Tto to FFTFt FF 3FFFR

FF STTFFR

FkTF FF FFFF

Ft 3TT^cTFTFF

FTfvFF> 3TTF5TF’T

IJto: ufr Fig FF^TTF FT FFT P'fl^fT t FFFF FF? Fa cl I 3TTFFR ^FFTcf FjT 

FTFF FF toR FTF ^ FSTT FfT RT FTFnft ^ | FT^ F^t FRTRrfto FFT FFTtocT 
JJ,uiai FF toR FR ^T to Fto F
to fST ft^f fth to tor t -

• to to to Ftor, to, fto, Prto 

FFT RFFT, Cjc^PP-qH
• P^^C to to FFTeFT Flto FPfT FTFR
^Fto to FT^STf FF 3FFFR to FF, to to to to t FT FFT 

totof FTSTRR ^FRT to cFRTT Ft RIcTT ^ | 3T^FR)
FF cFFRF Fto FFtototocTtottoc^to^totot, 3ftF 
^FFTF FF to4 3TFR toT 6Tdl I ^Fft FFFR RFcTT (Zn) 3fTF ^PpiM (Al) 
?FFTcf ^ FTFF 3FFFR to ^ fcR to FRJF 11 ^Fto STeTTFT, pTFT FT^ FF 
3TTFFR ftor RTcTT t FFfto WtoTcRTT, HHoTfcTT ^cFlP Flfto "yF, ^FFlcT

OH]

RTcTT 11 yFFcT ftoR FT ySFFT: toeTIFT

*^cFcjm FT^3TTa cp^



cll&i cf gxW/d dcV/ct-i

$ 3pJcf7cT ^TTft^, fvrRT^ 3rr^9[f^cl ^PTTcT 31WR THT??
^ ^cTT |

^FTTrT ^ cT STJcRUf ^ f^Rn f | vM<W fcfcRR
41 ^ f^TT uTT t —

tTRT PihvimTI f^elMM (hot dip coating)

WcT ^PTTcT ^ ^ *Teft WR 3RR 3?2TcH aTR 3fft ^

sjcrn? cfR cjr fcRu ^nm 11 ^ ^ 4
RRR fctcTRT f^RTT uTTcfT 11 RR cT^tRI R|R ^Hl 

3TM 4) RRfeRT 11 56 4 RR4 RT STFR^T R>1 I^T R^ 11
RR RRTcft citR>f^R ^ 11 cRR RRct ^ RFR RT RTR R^R 450 l^iTl 
RffeRRR ^RRT ulldl f I RR RRR 4 RR5 ^R RR RR^ RT RfRRT^R RR villdl 
11 RT^Ref Rt f[R 4)R R RTR Rl f^RTR RTRR RRRT RTl%R I 3TR^ cR? RR 
^ RfrRtR ^ fclR RR RR^l t t% RRR ^ RcRR RTR R? RRTR RR Rf RRRT 
RT RcIhH ?T i

RRRT R^t RRR RTRRcT ^f^ff^RR 3TRR RRT (f^R) RT 3TT%R 3TRRT ^4 

cRcTRR 4) f^RT RTcTT 11

RRRT R^

RRR 4 RTR 3TRRT RTR^flcT RT^ ^ RRRR 
3TRRRR RT v3R<T) RT^ 3RT Rf ^RTTcT R?T RcTR RT RlelRlcI l%RT RTcTT ^ I

RTT fcleiH RT RTR^ ^TRRT cRRT
f^Mt RTR eJHlcll 11 

RRTRT^T TRTTR

• RTRIRf^tR 3TRRT Rtf^TRR RTTJ R>t RTR RRTRTI

• RTcfRTRfvjTR 3TRRT ^PlPlRH RT^ R^f RTR RRTRT I

• TlTTRTljfuTR 3TRRT RT^ RT R^TT

RT

4 ^TTRT TRRT t 3ffT RR

|139|

rff^T R $tV/c1 RRTTRf

f TP^ Rf^TRRR'T (metal cladding)

RTF RRR 4 RR 3TRRT RltTR RT^RT RTRT TT ^TRTR RT RRRT RTR 
1 vRT RTRT 11 RTRiT fcTT ^WTR oflT RTTT RRT^ RT^ R^T TfRR R| RRiT RTR 
RiR RT feRTT RTRT t 3TTT 3TTRTRRRT^TnT RRR RT feRTT RTRT 11 t%T 
RWRTR RT RTR RIRTT RT TfcRRT Rl'-efR RT Rr RTRT t RFfT RR TTTR 
RfF RTcTT ?T I RTT URR TT TRRaR RTRTR Rt ^Tf4t RT^Rt #R RTR, 
RT^f^TRR ^RR^ +{ 4) RR7 RT TTRRI 11 R^t TT TRJRT RT^RT (composite 

tal) R^T RTR FT f^R%R |4 B I 3TTRRcT RTRT RTR R^CiTT RRT ^14^ 
R1RT 4 RRRR ^TRt 4 4^1 TTTR4T RT RRTR ?t TRT 11
me

3Tf4RRRR RRTTT RTR, fac^RR (^f4^R 4RR RTf4'R)

f^Rc^T m4 RRR R RTRlR RT RfcJ RT 3T1RTR RRT RR-^RTRTRT^
RT I R4 RF^rT 4 TpTTRT

RTR
r^3if rt I44rr tTrr r4T rt 4 ttr rr rrr
TTRcfl 11 ^TRT TTRR RT 144MR RTR .002 TT 

.0035 f44t 4fRT 4 ^TT FT RTRT 4 I RF f44MR FcTRT RTTcTT FlcR t f% 
ifl M.RRT FtcTT ^ | FTT RRR ^cJKI FTRTcT RT RTTRT, cB^fRRR, (44)d, R)i4RR( 
f^R, RTR RR44 RTRvR c4 3TdTR R^RRuftR Rjg RR[ f4RT^34 RT ^^eRRT 

RRR RT TTRRT 4 I FR RRR RRTT RTRTT TTR f4R-3TM?44"(T FFTTcT f4R^ 
f4gR, RTRT RRTT R TsTT^R RRR4 ^4 feTR RTR RRt4 cTR 4r Rt4 3TTf4 ^4 RTR 
3TTa t | FTT RRR T^ 3TT^oT RRT R4 RR4Ut?R cTR 3pR Rf%R yRT RT RT^ 
RR4 R#T RFTTT | 3TR: R^ RTF ^4

RT

RTRRT

<4 RTR 4t 3TTRTR 3TRR TFRT 11 RTTT)MUI
3TTRRR R RTRT RcSRJTTTT TR 4t RRTRT RT TTR cl T 11

RTRTcT RT RWtRRTT (^lR ^Vr4'r)

RTRTcl' mRrr ^TTR-I 4 cTTR-f^RT r4 ‘JJcT RRcfT RT 14TTR R^R f^RT 
RRT F cTRT RT^R f4-?TI^ RR ST^R f^TRT c4 RTRIcT RT RTTR 
RRT 11

FTT RRTT fRf4cT FTRTcT RT 3TTRTR, 3TTRIT RR TRRRpIR TTRRR R2TTR TTR 
RTR RT 'Jfr RRT^Rcf RR Rlf^TR R^R RR! 4 FT TTRcTT t iR RF TT4t vJRrfpfi

ruoi



offer W $&J1(T GTrtTTcpT

^ 3^5^! W^\^ fcR ^ ^ ^ vTcrem I ^t^Tci ^t TJTf?^
cp f^TT ^ e[N vSt^lMtlR uf^^rT '‘it ^ ^cfl |! ^T cTN f^TT3t1 ^1 
ctCT FtcfT t ^FtTcI cjyt ^T-f etFT^ eRPt! 1% ^to 3TfcH «Tft?R ^ feT^t Bq^ft 

I ^T<£ fcKJ ^T^f^cT cTNten ^ ^TFet $^lrf ^ TRiPtf^ xTSc^T, 
cj^fR ^ 3T^ ct^ toR cfr? c^T iGHctTR,

oFf tfh"^ ^ t :-
(i) 31'ilcH
(ii) FFteTT^f^FT
(iii) ^dl^13!
(iv)
(v) cFkjKui ^TCrR

toft 3fT^ 3TFFR ftft eft ^ ^ eft FR €t
fftFJ uTlft # I SITuTeFcT ^FTFt qft W? epT HR MdH eft HTH -TF24

-j^KicF FFTTcT
v^wilH^K
HI?—Hi? yullfelft1 m Iftef/KH Ft ^ t fuReftt HFF ^ eft 7|i FFTTcT

gft ^FTcT^t rtN-HTFt ft ftt tovf toF WR FTkTT t 3iF ft f^I
Hflft FTet djRlM'eJK eftt uRRrf tft Hftt Ycftt !

cR? eft 3TT^fft^ HfRRT ^ftt STSJFTcr: Ft HFft ft FIFT FTT ^FnTt t,

HTfcR —
^FRTR

• cTN Ftf^cf) H'RTR

cTN 3ft? HRfRtftftp tftRTI FT ^JlcT TPTlH
cjRrTI t I HfftRTT ft F^FTTcT HFH ^ft McftF FRi (^ft ftcTF 

HRft ^ft fttF HFet, fteR ft ^TTft FFc^, fteTH (fftFI TRRT FRcft
FTHTcT FFT FRct TRRt) ft^WM eft FN Ft HRi eftt ftftl! ft ftt RFTT

eft 3T^FT FtcTT t i FTTcft STeTTFT FTFFT eft Ft vRiFt TicTF F? fftftT FTet 
t, TTcTF ft ^RTRTfftF ^FRI HRT fFH Flft t I F^T Flft ft FF WcT ftt

xTcft FT ^ 11

FFTRT eft TRTRTfftFTsffTTFT

TRTcRT hT

ESI

offer cf gz^/rf dr^/c;-i

FR FFT Ftf%F ^RT eFRFT fftF-37 ft fto4 7TF t I 
FF FT feRU FTFr t fftRT FR FT 3fR fftFT Ff^RJT FTRT

fftHTFt fftTFRT FTFT FRT I Fftt Fftt 3TFR fteR 3RRT fcR^-fttTH toft F 
FFtF FT, fjftl HF eftt TTFTFFT ftt eft uTTTft ^ I IRT FFR FTFF eft qifftcJF 
F^ft ft FT5 FRe|d-I eftFT FFT 11 cTF^ ft FFI ft RFIF Tfft FFT^HF
FF FfRfF FRFT TTHR tot vtot t I

FFF 3RTTF TTRTFel TTFF SFFtFFR (3ftoftfftF toftpRT fttd ^Idftd) 
“ftt FRH ftol FFT 11 Hft 3TFTFT ft F^FIF FFF FFTT FTT FI 3Tfto 3FT TTHFI
FIFT t IftlF ft FRit qft toft FH ftteft 11 3TFFT fteR eft to ft FTT RFH to 
3TeFt TTFT FTFT t I FTtlF HFT Ftuft to toftt F TTFeT ftt to dftt FtFT I
TTFF FFH ^ft TTFt ft fto FTFtF eft tolFFT F deeto ftot F TTFF ft | 
3TRTFeT TTFF tor F TTFT Tjfftfto FRftol ^ft Fto F FFFf ftt f F ft I

5FH F TTHF HF FH ftt FFT ft I
• TTFF FRF fftRH to 3TR tjft TTHFel fttftt ft
• FtfftF 7JRFT FTFT eft FT HFT ft TTHH fttftt ft
• FS* RtF^STt ft FRF Ftfto ^yTFT fftet Fftt ft I

ftoy toft ft ^TRTF F FtFFR

f to ftftr fft to ft ftt
^fto qto ft tot tor ?thtf antot to Ftof ftft tr ft to
TTTHttoF FRfft ft TTRFFT FTFT TR ft | TTFfttto FRfft ftt Fft ftotto ft | 
HR RFT ft GTlRtcRT eft TT7F—TTTF FRfft to ftF ftt Hft. FcTF 

Ftfft ftt to 1 Rtf to f ^et 3tifr ftt tor to rrtf 
ft I 3TTF RT to Ftft Ftft FTF to ft- ftetft, HtFTHtto. Rtlft FRF, Tito, 
Fto RFifft I F5 to TTHF H ftlFT 3THT FR to RRTF H fttFT I FFFeT 
Ft FTF—FTF to R? qFtft toft Ft fftetft ft, ft to to RTHTF eftt FFfetF ftt 
TTHF ft I IftfftR ftoTftt to RRTF ftFR ft I fftfftR FTHt to feR to 
FTTto TTTF ftt Hft—Hft Ftoftt to feR ftto dft—Hft fttFt F 3TlfcRRT ^F ft |

UM



cl)tU cf 3cQl^T

^W[ t ^TTcT TT tffriwrf ^ ^RT WW pTT 11
3TcT: ^ WTH T^TT 6lJll 1% cR^} miRticf), Cjc^RlPlilH,

^RTPr^ cRf dcMKH 3fR y^fm TTHy ^ ^dl ^JK efl^l 3TR d

FTctl
afR Rrr-Rft mrm ^ fefy ^fr ~^mA # cr

3TcraMdT TT^T wzfi ^ ^FTTcT ^ ftcT 11 *TPTT 3TR 3TTcf7Ri ^

^PTTd tdR FtdT t d2TT dTTcR IRtpn' FtcTT t ^TT d^TT ^Tdcft d^f, 
yj^T, cf^dT, xffdd, dR, ?TR—dRfl | <t>£l viii^ rff Id, ^yftPpT^

dddTd yy ^y> aryf^RS 3ft 11
3TM Pfcd d^ ydtdPTt ^ fefy d^—d^ KbWl d> ^Tdld ydR dlTcf ^ I

did! yyyy

ddRI t did! dWdt ^ ydtdt d ?Wd ^ d>F sTdJdJdR
^ I dd^ty^t 

>1%d dcR ^dR

dddd
ydefdT | IRT cRd did: dt ddR Tf 3TpTy> f^Rd ^ ^ddd dMK
STddfrT d^f ddd I?, dTd ddd 
yR^ c^ folk', ddRl felkl, rly 1^1 dR^ d?l ddTdcft, 3tdR5T
ddfe ^ddT c^ feR, dlte dddt ddTTdd ^ fed?, did ^dd $edlR #dR dR^T 

^ feR I ^ dd d^dd dddte ^dRT ?ddd ddl^ ddd ?t yidT 
11 1970 ^ ddd^ ^ ^tel dd^d d* dPTd f^RT ddTR ^eT dRT ^ dd Tdxf ?t, 
sRTd> feR? d^ dddftd> d?l dd?> eftdt dd tdTd ddT I ^d dd^f dTdTdTd 

3TT^ die! dT£df ^ |dd d5t Tddd ter*fl dd d^f diy, d^f ddd dd g^dT dT I
^f ddd

^ dT?d ddT^ ^ dd d^f dddTd ^ I ?ddJ dld-dTd ^d |3d 
ddf—dydRdt ^ ddTTdd dd Rl el Rid I fuRTfl fdd d^f ddT Ftdf dT I 

yjeTcT: d?yTdd dd dd? ‘gt 3fK cldK did d?l tpldd dd ?t I d? dd d^f 
fc}-R-H ^ 6ed) ydd" ydT^cT ddTTcT ^ ddd ^3TTI ^ddfl dddt d?t ^eFTT ^1 
3TRd d^t dlf^dT 25 yfeldrf ddT dddfl I? I ddT ddfd FT^ ^ ^'id ddT eTdcTT 

t sfR dTFd '0^ d ddff 3TTcff t I

yf^d dd 3114 ddd ^TcR ddRl ^ 7000 dd FdTKT eTdl dT I 3TM d#l dTd 
i?cfo RvffR dd dd did I I d?l ^^1 Ftkfl f? f% d5teTddcTT—f^TcT FTdFT

fl43|

cfi^T y ^r^TJcf Rry/dd

^d ddfd d GddT fddTdT FdTTcT eTddT? STTddTeT dd f^Rdf ^ FdTKT ^Hld 
dRd d?l ddTF d del ed^d d^f 3TT^ 14 d^ d 40 d4 dd^ yfd d| f | ^eT 
f^dled f%ddl d^dTdd ^dKddddem?dT3T1^3fRdd dddfl 11

dFT d dF ddT deTdT F % FdTTd ydi cRg | f^ dddflcd ^ 3FJdR 
ddidT dTT dddTT t - dTF "OF Pt^cT ddTTdd afd ^ vRd ?TTy dFd dR^T 
^ feH? FT 3TddT eReT Tfy ddd ^ fed? Rdd diy -270 fMf dfeddd d>‘ fed? 

Ffl Fd dd dldf dd did, d*t dfd f^^fd dddT 3TddT dTdT ddTdRld> dRTf dd 
ydTd dR d6TRR ^ ddT dR ^TddT, dddd ddldld FdTRT d$ did 11 F^ft 
ddRT FdTTd dd dlddlfldfl cf f^ddd d) fcTi? dTyf^FRf ddrsf dTdT uTd? df 

3TfrRTdTf^rT d# Fdff |

TRF 3TR7 ^fed>T ^ FdTRT 3Tcdf^ dFW%f c{^ f | zrF FdfeTT? f% d#l

dig SRJdd 3T?TdT RRtffd d# dR ddRl | Fd^ 3TcTTdT R1 ^d^fl, F^deT 
eTTdd^ d#f FFT ^dT FdTRT gd: T 
dd 50

Ted dR ddd ^ eiTdT dT dddd 11 3TTdT gRldr

dd ddySf gdRTTd • dd d^f gte d^f dRcd I FdTRT 
dR d|d FT fdTt-TfFefl 3T5TdT dRdT Rlfld ydfcRR-^dd t dfT 3md ^ gd
d’f fMy dtd 11
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mRRi^
1 cM 2001 ^ '^TRcfl^ ^PTRT ^'4^1 ^ a^*?lc£) 3TTf5^

(i) cit? f^lf10!
Labour Prod. 
(T/man/yr)

BF Productivity 
(T/CuM/d)

Energy Consum. 
(Geal/tcs)

Carbon Rate 
(Kg/th m)

Plant

1371.647.07455
1081.297.25481
670.959.34510xllvW^K-ll
116ell k! 1.537.96478
39fwf 0.779.37580
2181.677.26499
2221.826.83455
5486.93537
8120.994.04508sJWRT (Ispat)

20645.43WTR (Essar)
500 to 15002.0 to 2.5(ISP's) 5.0 to 5.50390-410

(ii) ^HKcTl^ ^T4 Rl^K ^eRT

Stl'Hd•FTRcftel aitiRT

LD steel making 
Tap to tap time (mins)
Metallic yield (%)
Caster Production (M/min 
Refractory Consumption (kg/tcs) 
Energy in Hot strip 
Power (Kwht)
Fuel (Mcal/t)

48100
9087

1.2-2.5 
Less than 10

0.8-1.4
12

4080
250-300500-600

(1451
10—302 Mto. 0# HRDQ013
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CSJWIPJ

eft FT F^TTcT 'J?TTRTf

agglomeration

allotropy

analysis

atomic iron

automation process

auxilliary

axis

IcT^eT^T

cilf?

W^TlfeRT

UK

TRcRbed

EFPTblast furnace

brittle

burden

case carburizing 

case hardening 

casting

SJFT *fR /

/ cocil^

RsTl

crfFT W $t*4Ic1 doJJq^T

cast iron

chemical analysis 

chemical composition 

chemical element 

chemical properties 

chemical reaction 

cladding 

classification 

cluster mill

^Tcrf^HT cfT^r / cft?T

^IxiiqPlc^ f^e^T

VKimPlcT)

'^I'dldPlch

ST^McicH

JJ,^ f^lcT
coil th'Sc?)o

coiling

coking coal

combustion

converter

cold drawing

cold rolling

cold working

column

compound

consumption

continuous casting

continuous casting process

conveyor belt

corrosion

cf^geR

chief)01 ^ chlqcll

qFd

^Rcfrlcf? / 

3RTRT ch^T 

3RTRT el eel d 

3RTRT cb4ul

iflRlch

<aMd

'Mclct

'Held 'dd0'd

dl^eh ^ed / qi60 Mddl

xTqTRuT

mu



died W ^PTTcT

cTNcritical temperature

cross rolling

crystal

cyclone

decomposition

degassification

deoxidation

desuphurisation

diffusion

distortion

dominant

dry cooling

dust collector

elasticity

electric arc furnace 

electromagnetic stirring 

element

eletron beam melting 

electrostatic precipitator 

extrusion

elccH

fV'U-M

f^RT^T

fcl^FT

^flcTeH

fct^icT 3TT^

fclci'l'Sd

dcd

T

\jcXiKul

finished goods 

finished product 

fire clay 

flexible

3lR’i^fcacnl 

ffRI / cT^teTT

BIO

die!/ W gtNin dcy/c^'i

d^feld

cRlefcT ^Ka\

fludised bed 

fludised bed furnace 

flux

foundry 

fuel injection 

furnace 

fusion bond

Jildcn

cscili^llcil /

4^ 3TrT5m

1■^FTeR 3TRE1

gangue

grain

grain refinement 

heat

heat treatment 

high carbon steel 

high cutting steel 

high speed steel 

homogeneous 

horizontal rolling 

hot dip coating 

hot rolling 

hot top 

humidity 

impurity 

inclusion

induction furnace

l|RcclRU|

V^TT

vETExj 4)|4-1 ^FTTef

^TTeT ^WRT

^FfFT

^IrPaT 4eci«i

rRT PlHviviTl f4dm

dki 4cdd

dm

3Tr4dT
3PRfcZf

3Td^T

om



cffFT cT gr^/ld dcV/cj'1

infrastructure 3TTfcTR TT^RT

ingot

dl 6iron ore

killed steel ?cT

^cTfeFcT

ladle

laminated
f lattice

layer by layer

liquid

^iRidTi

ttllcqch

yi^cn4ul 

^iqidf^rT ^q 

f^Td

magnetic

mechanics

metallic

metallurgist

metallurgy

metal working

metamorphic form

metastable

mild steel

mineral

mini blast furnace 

miscible

ddTTd

dJpi^l

dy dqq ddcTl

moisture

dfcRT

CJT^lPqcn

molten metal

non metallic

Hssl

cl)&/ W $j?dld dcvlcid

3ttqd W4 dc^f 

^rfiqq ft4 q$bH 

dPbqi / qqicH

open die forging 

open hearth furnace 

open hearth process 

operation

ore

pellet

pelletisation

permeability

physical properties

pickling

press

press forging

process

purification

qualitative

quality

quantitative

recrystallisation

reducing agent

reduction

refining

refractory brick 

refractory material 

regeneration

1

dl f?f 4> tjtw4
STRttq'dR

did qputd

qfldd

^IdT .

HldlcHcfr 

^d: ffb't-deH

3tddTdd)

3Tdddd 

qf^hdd 

dddcflddd 

dWdTddd dHifl 

tpTdfdd

mil



Cl)$I Cf $1*1 Id dcVKld

STtfR

reverbatorv' furnace 

reversible process
^JeFTroll
%ceRrolling 

rollingmill 

rotatory' sieve 

saturated

tied*1! f^Td

^Id4l

^scrap

seamless pipe 

segregation 

sequence casting 

self fluxing 

semikilled steel 

shaping

shrinkage cavity 

sieve

. WTTdtfW 

3|tf?rT ^FTTcf 

>hMul / 3U<J>N <H1

dld*fl

3TFTN
1. STFfFR 2. Rj0^uR

size

sizing

skew rolling 

slag

smelting reduction process 

soaking pit 

solidification 

solvent

fcl4cb ^ed’l

tTT^Td

yjleH v^PTcRR ysfR

Xi*1dNd

fcteTRFF

013

cfT^T W 'frFTTcT ddU^d

'Tc&lMu!

spiral shaped

spurting

steel

steel alloy 

steel ingot 

stirring 

strain

suspension effect

technology

tempering

temperature

tensile strength

torque

toughness

tundish

tuyere

vaccum

vaccum purification 

wrought iron 

wear resistance 

work hardening

S't-HICl

S'tma

^tMId

(del'll

f^fcT
Pld«J*1 ITHTcT 

y1c^4]Ric£)

/ 'WFT

cTN

cFTq

€Jdlt^u[

d^elcll

Plcilcl

Picila

Rlccn eflFI

yfci^tr

0Cj WuI
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