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c=TtFI STTmI cf5 MMcl 'MHI'Ji ^ ?INq tl«l'^ 3?f^> 'dM^VTl ETT^ ^ I ^ 6MI'!I MR1^

^T«Icn ^ ffcTfra ^ t, vift 3<j*lHci: cT^PT7! 3000 ^ 3lf^5 ^Ml ^I,ll I

^ 5^ eft? ^T cf51 -iH fcjij! 8|T | 3R 3T>N «r>ld eTTcl eft <^6rl f ^ efePCTTcft

qMc( iflrj cf^t cf>7 tfR >sidHI ^lledl 8n, M'i’tJ ^ 3TtRT cfl% 3>T ^dHl I

<pf( gcTel c^t uR nJ^ <Hci ^ ^3T eft 3TFT-q«jcHI 6Wv ^Tffet ^'fl ^161. M^eJ vi'tiq’l 'ft 
cT? ^RJ ?t W I OT ^Ft 3TN qjfcqRtef) ^ g7! ^f efm eft? 9T«^ 3fR eft?

^tfekt MRRld viTPr? ^ ^Rt I ^fTT ^ft ^Fct ^ ^>t hRr* cTcT^R ’TRcl ^t ^FTT^R

Met vitTcft aft | 3 WlftcT f^JT W f^eeft <?>T eft? 3TT^ ^tt 3T2ct

<3^1 I, vjft 3PT^ 3TR if ^ 3tTTSt4 11

3jR vjMtfVl R>^l'trift ^Rpjt if 3tpjt eget RtcticfR 7500

vJTf 7?T t I 3T3 ^le? ^fm ^t q)6l '•Jit'llI

ctRI ^t STfat^j 5'Wld ^>1 vdeqiqq 
% Ucjjfcl ^ ija^t ^?f m^cD if wi vJTTB '{aPt’Ji eft? ^

3PTR 'JpgR f | 3TR viMiflJl ^ fet^ gH eft? 3RR^ ^?t cifttWI q>ti ^R^hei 'T^t I

ftfWet Wt5t ^FRI ^ HIHc| g^Ff eft? 3TER^ ^>t 5^«g <*>•<<*> 7TetT^R, cfCIT^R, TTS^R ^TT STet^R 
Hdfelcl sflvjiR 3tR ^ fen7 ^tt. ?aMt, Ri*ici,«l4t 3TRtpft ^ «Hlc1l ??T t I 
^ft, cfj^R, SJToft. Wd, cjicjlel, ’Tien 3TTR ?n d ^ ^t g^cWfeT cPRct 3TT ^ t I gd f^RPd 
IT5ff. sft^TRt ^JT

?aft^t qjdiei 'ft fj^ft «lgrf W^t qtejC| «Hlcl 3TT ^ f I

'dqi6'<ul\3MqRuT

Tjft efft «Ffr^t cfict 4HvjiR 3n^t ’ft ntd-nid. ^pr-^pk ^jw? Rn5 3npft\3MqR

^FWt cf> Wat g^fR 3fR ^wWt ^ 5t^ ^t 3tc2jf^5 vJ~lRl ^ t ctan q^eliq 3tTOT

11 Rt? ^Rna R efr?t ^t ^ ^> gwd ^tht, ^ ^ft z&\i ^ tt^1R
SKI \jRld 3tRFR ^Ml; g-dA 3RR cfA^ «Kctl(3 3TRTf t eft <t>«le1 gcHI f^> 3Rf gWId 
SRtcfT ^fd I 3?R €t t f%M 3?f utfeeTdl | gd dRt d^dfet ^1 ’Jet 3tmR

3fR Waf f^gTH eft Rd it ?Rt dTcft SFlfct m ?d Waf ^ Atlel^ ’juft ^ft •Heft-’flfct 
'FFtgRR vrRRcf ^ ^dlR<t) eft?-gPTtd 3fR xideft Rf^tT^aft (tfefRt) if cR?-cR? ^tt dddd mR 
cf>T ^RtRt i | tfdtldd ^ f^RPd cRWf 3fR dt®tt dW? gRT gPTTd if d^t-dR ^ dddR 
dft^ R 3Fd ^R FT^dT 3Td dft^ ^d ^Td d^t I dfdRd dtetdlet d?t did! if eft?T djgA dd eTddt 
I ?TTdd eft?T 3?R gddd 3Tetd-3Tetd ddiaf 11 3RTet did d? t Rt% dd 3RJ dfd R ddiaff

^ diat Rt^td tERdct t, gd4t dRdtd ■M'FiM eft? 3?R gdTtd ^ dddt’tt JJuit if «t§d R dRdcfd 
f%if dtl Fi’drl t |

dttdeqtqd

t ^TTdd

dt f^Rpd didt dd dRdd dR’d dR^ ?d eft?I deTfit ctatT gddd

dt f^RRd efR-dftdft dd dR5 gtTd ddd dRA | ddd if Rt? 3?R gWId dtt f^Rt dd>R 5etT^

gfdTd nRdd' A gRdld
dcdTdd

1

5<mici dRnd

(q>iRc«l), d<SI^ (dftfuhl) dl Aeeld dRc^ (v'lfeid) ?d ddRt d^cf R dtdd dddt’tt 
dR^ t - gd Rdd if ^5 ddt dRA |

3TTd>R ddd

2. w (qf^Mmi)
eft? gdTTd dRtd dad eft? dft M'dldd if dRT ddR Fe Rfgd R cZJdd dRdT t | d? Rc^d 

RRd did! if eftt dt did ^tRd (Ferrum) JtRRddt dt dtatR R ddl 11 3td dd> Stld RrRpd 
VI'dldRd) cl reft dtt R^Stl XJd? Rt dR? t Rtddd RRfd dRdd ?d Tdldd f^gtld dtt 3TTdcf dRRt 
R diet 11 g€t R eft? ^ eted tirg I Rfddtt PtRdd fwRdet RRxtdT Rett 11 Wdlf^di

3TdWT R d? ’Jd4€t R «)§cl R 3Rd dedt dfR dRjf|dt R diaf RfeTdR iftRtd> ^ R

11 gRtfetd RtR Rt RfddfrfR dtt tn^ dt?R f |

gWTd dRdd R RtR dd 3dd ddtaft R diat Rf^tig 11 gdR RtRtd fRd dtlR dlR ddtaf df d- 
Rt dt^. RR - RdRtvd, RtRtdd, RrRet anf^ dan ddRt, ^dedR, dtRdfRd. fRfet^d 3^ 
31dT^ Rraf-td did! R ?tett 11

Midi uffdf



'H^'A 3Tf^ <^i4h § I ^ Rl^Wl ^ 3fWR ^ §^ld <£ cTfiRT 3?R
^°T ^Rt f, ^ft aTcn-aR^fi qRRcdrmt ^ ^TRT ^ 'iM^Rldl 3TRfN t | ^WRT
<t>d'l’<c1l (?T^^Tf), yfcTETRf ded ^ (5*^1 <rc ^^J), cHd ‘dlH^ (^R7T?cT
q^PTcf ^54 (4tcS ^«J) dan cT^RTT 
vi'dA ^i4d 2f?j nidi 4 «jgd 3ri4^> y^iiRici ?tct 11 ^rri 'Ewm an^fci-l 4 d^ilm nm 11 
n^r? $^ici ^ 4tfcra> |]uifcj4 (I4>fui<i>ci hIh^mi),
(^vjt) d®n 'd'i<£ f^cR°i 3n14 n? c^i4d dan 3Rn Rrf^RT yRpfi afR vh-^) nidi 4 amfcRi 
ftrl f | Wl4ld dldm 3RdR

d^ddi 4 faf^RT ym^anati

d? dd eft? c^t FH ^WTd <*>6rl 4 roi^ cRRfR (4Rid
sntRR (4ni di 'd<pcii an in f^R vh«ni dddR ski Rrf^dd dFd^ dd> ddn?f ^R5 y^dRor 
dST^ dT ddn4 aft | did 3RR eft? Rtdig 4 w4d cj?I dTdT ?d 2 yfcRRi dl 3Tf4^ R3 ef dt 
'dd<f>'l dRRfR 3TldjR 4dl ddn d^t | cftflel ftdeTT cfR dcd^ SRT €t 3TRRR 14dI dT d^dl 
I I 3d fed-! 3ddd nft 4°ft 4 d^t did! uTRTT | 3^ ?d <iel41 eft?T dT <dK-C 3TRRd 441 4
'RSct t I cJ^Rd 3TRRd mRc|K 4 ’ft 3Hd (4f4ddt nft ^^ft d€t Wf 4, ddijd. dW^eR, GilWIdcit 
4 dT cRd 3ild'!d did 4 ^ gdlf^d) ?d dddft 3i4<d cRlf^dl ddl ddRt t IddRd

3 cj>i4*i ^ H^xi\
?Wd 4 RtdR dn4 diet ddiaff 4 4 dd4d ^ 3Tc4en 4dT qdl4 I dft ?dnd ^ yn

Rtdfrd, dddtf4di afR RtRiddi ddi4 4 dd4 d^Rnj0! ’jf4dn 
$'<4dlei ?t4 qiei dldRd sRdTd d4 ?d d^dd 3fR d>dR ?ddd d4 4?IT 44 o, etf4>d ddT^ 
d? t f4> d? dd dtdef ?dnd 4 dd4d d4 did! ’R f44^ ^Rdl 4 I

yfctTRT <ni4’i
0.65-1.50

dddtd
<nr4d fdTTd dT d>dR 3Wd
IRTdd dddtd f44, f4^d fffd d> dddRd,
ddftdt d dnfd 4RrfRt ^ ddl4 4 ?tdT 4
dRTd <dl4d 3dMld
3dfdd 3Tf4dRR ddtd dl^R-Jel, 4d, ddftdt 
^ gRrl, ^R 4R ddRJTdt ^ dr4 ddl4 4 %dT dRTT I 
0.15 dl d>d 3d4ld
?dd7 dddtd dtdK dT?d d4td <4 dTd-g^. 3TddRt.
dlRfd d4td, 4>4fdV d4td, dR ddt°T defld 3nl4 4 3ff4d>
?fdT | |

0.25 - 0.45

d?T dd4d dd yfcRld d>d ?t4 dd ■fftdT-'df dddd 4 ^5 §^1^ dl dl^e^ d^teT I dt^4
afR andddd anddd 44 4 arf4d> ddid d4f dRdt d?dT i ^dft afR dd4d ?ddd a44d)
dnjRdT dd 5Rft^ 4 afR ^4 3TTdR 4dl ar48n^d dddft 4?dd afR dd ddd 4 I 3Tf4d>
dd4d 4t4 4 yd5 afR vj16I dddft ddf^cft dd4t 4, d4t d? a44d> d^R 4t ?t dfRTT 4 I d^R 4t4 
^7 yd> dm ardd ddT^dd 4 ddd, dft dRsd dt dddft 4 did dtd dmft 4 dt ^-d7 ?t dddl 
4 I ^dft afR d^d d^q, dm4t f^dTd WdR c^dcfl 4 I

3

^dTd dRdd

dt 3IeId-aRdd dcd f4RRd dRRarRtdt 4 dddR ^ftd 4 vy’ faciei dl? ddraf d4 dpd 44 
d afjcRftdR ^ 'Rdtd 4 vjid d4 vjdlRl 4t4t 4, ?4t dddd dgd 4t41 f^Ri w«dR

MRRajf441 4 dd4d afR Rrm f4efdR eft?-dddf?? (Fe3c) dl #4dd?d ddl4 4 dft Rt4 ^ 4td 
dan dd4d d) XTdi tRdPJ ^ TRndRRn 4dtd 4 dddt 4 I aid fRId 4 RbcHi 4t4^dl?d d4dl, d? 
d^r4 dd4d dft did! d? f4»R dRdt 4 I ^t4-^t4 Fd dd4d d4 did! ddl4 4, 44-44 dddt??

dan ?ndazj 41 dd4t 4 Idd aRr ddd! 4 I 3deft ^TTd 4t 3'Wld d4 ddRdl

4. eft% cj?t ITb^Cd ^TTcFTT

?d did 4 dc4-,dff4 dRRm 4 f4> dt4 4t 
ddiaf did. dd afR 44td aidfan 4 
dRl aidfan 4 3RJ dt WTPJ 
^ ^?R 4 d4 t?4 4 dt 4d aidfan 4 4 fRR 
^Fct 4 I ar^ldKR ddiaif 4, dtd aidfan 4 *RdRJ
d4 3T^?nf4d ?tdR yd> f4Rdd fRdRI dd RtdRt
dR4 4, rfl4 Id ^R*R!' d)?ct 4 I d^dTjaft
d>t Raifct ^t ?d 
d?tf 'Md>cl 4 I ?4t y<dK 13^4 4td R?iia4 4 4t 
cZJdd Rjdt dd d<dc1l 4 I 5Td)R d) f^-R?l (aft

) fRdRT ^t 3RR Fd feh^afi dRT d?rfy

eft 134 "f^RdcT miioi«p" ^Fct 4 I cddFR 4 ?4 
ddsn4 d) fet4 Fd 4det 4Rri 4dt d4 ddd 4 
^rd>4 4 I aid? Fd dR 4d yd> tlddei ?and d? 
??5ep? '3'Hct) ddR dR afR 4d Rdd 4 dt Fd 4dt 
dt f4en4 d? yd> dTdRd dd dft an^fft
dd dmft 4 I Fd dd 4 4td) 4tdt-4td yd> afR 4d 
R3 4 dt f4 Fd ddd 4Rd dd (41-it 4niX'S 
d^d) d)?4 4 I Fd d?F eft3 d4 Fd yedd—and?d 
d)?4 41 3d f4*dR7 d4 an^fct-2 4 ddfdi ddi 41 
?4t ddd? dd d)t F? dTF4 ddF 4 dR M^Hl^aft 
4 4td aid? yd) yrdRj Ren f4di dny dt f4 Fd
d)eId)-4Rdd dd dl 'd)?i 4'C-4 d^d' d>3ct 4 I 
Fd eftF d4 Fd dTdT-3nd?d d)?4 4 I Fd R-dld 
d4 aii^fci-3 4 ddifdi ddi 41

dddd 4 I
dRd? and44d Ft^?

dft ddF d? dt f4dna4 4ddddi

md4•^rmei
srj^-2 (a): <t ^ w ^ awRwi *h 
frw*n efi? 'rnn^jafi s>t stn

3n^-2(b): ^ m ifrvi cfnf m Vf^i
(unit cell) afr? '>»««
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5. Id A cj>|4n ^ f4d^ul
3N tTcp ?cRT ^TRt t f% cfr?T 3fR 3T^I ^3^ ^>7 377VT? ;77^7T t

^3&*7<^ (Acdf^chcH 
^rRT ?l cfl ^elcrjjlH WT^TT
mti % I 377^-4 4 3ft ^TcT^l f^i M % ^ 3*^ (^7 377^) ^?cJ I I ^7^2 

eTt% ^77 '?iT7 t fvf?7^ fcf^7 '7>l4'7 Hl-^l ?tcft ^ |

^ ^ ^73 =FT^ I I 37|c7 37^7 ^ 37WJR
^ FT ^T #rc7T7 ^7t T§v7 TFTT^ cT^7 vJTTT 3fR ^77^737

fTPTTcl MR^<4

3741 737XR FT^I ^ ^ f^7 ^fFT 3fK cf^7 f^ sm^l f, fvjl^chl I7lc7l C^]4^[cTcfTY

4? nfcT^Tcl Rfik | | 3TT ft7cm 67^77 7JcTT7 ^ c4l% (^TTF^) ^
| #4^7Fe 'TTFTT^T

'dHcrr<£57T7

^ Tggrf ^rr7 t TcTcft-qci^t qf|^ ^ ^Ti 4 ^n 11 ^4

^777^7 57ft7?T?7 W7^ 37^ p FlcT7 | ^ 4 cfT? '^TFci' ^ i|^chl(» (f^t)

W'tf) t I c7W7 0.90 77KT?TcT Tlet ^WcT eft m^] ij ?ra-i
Tft^ ?Ufl I c7&77 F77 RfRTcl 'TR-gMI eft FT Meli^ei T7"F^ 11 FTef77 7^ 3^7fct-5 4 "cTTlfq?

^ I | Tefe WZ ef77 3TIt7N STlfaft 7777 qft ?r^ t 37a} | g^T7 I

317^-4: efr? 'etonr (gn^i wRvra 0.01) 3>i Tjwsvff
^ 3Ton 7735 flra Rm4 ?it?4 qf^tini f
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SWId MRdil

3TTR cfTT^d yfrigid 0.90 ^ Bt eft '3'dA fT2TT Mdi$C ^ (^d) f^Jrl
t 3fR 0.90 wfcf^ld ^ 4>i4d ft^[ Mdi$d 3?R ■d'ld'H ^>T f^f^f ^cTl
% I W^d ^ 'fild'dl^e cfd ai^MId ^cFT uTTcn t, ^Tf? f^frl cT'Td7! ^ HfrRTd cTcfj
^T^d dTel ^x-dld ^ fctdITs? t I ^ wfcl^ld 3Tf^d> 4>l4d dT^t S'Wld d>l d'idi ddl^

^ ^ 3Fld>R ddTdT 'fPdd d€l ?t dldl I cfd dRdd ^ d? RdfrI 3TT dl<4l t 'jT^ Tisj d>t
4ldd ^ ?d vj^l y'l'dl d^t ddT •ddift | d?T Mgdd>d ^fdTd d?t d^tdT 'ddlkl did c^f dTR?t
t ?FdT ^'dtl arRldi <t>i4d dlR ddisi d^t 3Td ?d R{d> d'lgl d’^'l dl Rw ciddl cilei I

6. cTt^-chl4Hl ^TP^I 3lK^3
(Iron-Carbon Equilibrium Diagram)

cftt sfr? d>l4d d?I faff'd dTdnart d) vfld dTc^ 'd'Jddl-dRdcld ^l«dldc^
dd ?d^ didd cdO dRdd dTdT %dT | 3Td dd4d d$ dld-dld cTTd ^ cdY? ^d fddld d>) dRddl 
d^l ddtdT ddlRd
3tR?I d^f 3T^fl ddd? 'Hd^ldl d|d vj1^41 11 ^cTdl dMdR d?! dfd>dl dd IpdTTd
^ fcRJ RldR0]
dd'Tlddl dd 3T^dTd cPTHT gt cfl 3Tf^3 dgd dUddl Rdcil t I ^dfcRJ dlf>fcl-6 ^ EdTd
,3^d5 | ^ cRd> dl^ 3T5T tR cdd R<sHdl ddT t. rfl XJcRf 3T57 d? d>l4d dT dddt^g dd
dfcRTct RddTdT ddT t | dd4d dT ddd%3 dl^ 3TST d? ^td dTd efT? dT 6lJll | dd> ^ReT

d> 3T^fTR 3Td7 F^f 5<dld ^ chR-l dfcTTTcT fTTd FT cfT 1 5 ^T "ydr dRd> dddt^ d?l Mid! 
dd dRJdFf cTdldT dTT dddd 11

ifd dd?T ^ 'Q' d? cTT% dd4d._d?T W%] Rc-dK-T d^t eViT I R'd, ^ Mid
F^T nyf 'Sd ^ eiTF dT Rfc^dT I 3Td 3Td? Fd PSK d? «TTd d dT dd^d d^T did! 
sSft-tfft'ddcft | ddT 'S' dd dTFT dd4d dfcRTrT 0.90 1 dFT afR ^RpdTFd d!!d 
ddcdar FTcT % altd Fd! dddd Mdl4"S cfdTd FTcd t I 3TT^>fcl ^! dl4T 3TTd 3TFT d^T dd deTT^c! dCdl 
drrm I aftd d5 3r?r ^Rrd> did ^ ^ FtdT 11 d^dd dRfi ddd> dfeRr dd amd

cfr Rrd^ d^-d^ tfiA^i^c ^ ^3 Rr^r, Rr^ dd^cT f i

3Td F^T ^dddT I R> end dRdcfd ^ dTTST 'RiddcT dTdddT' %dT cTdF ddcTe^ t I tSR-sfR edd 
^ dR? d>d^ dd 'G' 3T2Ttq RWT 900° Cld) F^r dedd-anddd dT 4RM didddl Rfc^fT I 
dddj FdT 4Td 'M' dT dTd dR dT ^^dd^Td 3TTd^T ^T ^dT dTTcTi t aTdtcl F^ 'did ^ 
TJTdd 3Td ’ft ^ddi cft% dft 3TTdftftcT d£i dTcTT, dTt 3T»ft 4Tdftdft dfdddT ‘^T dftT F| I 1 did dTd 
900° 4 ^ ^Tdd iJdldl dTRTT I eft 4RTRft dTdddT 3Td ddddft.^ft dTdddT ft dcTdft Rdft) t I Fd! 
ddT.ft^.dft dTdddT dft Fd dldT-STIddd dT 
dd 1400° 4 dT TM' dd dd5 dTd Tft>d Fft 4Tdftdft dTdd-TT TddT. Fftft ft I F^ ^c5T-^dTFS Wft 
ft I 3Td cTTd dft aftd arfftdi ddrft dd eftFT dcRTT dTd^T d>d ftdTT ft | dF dTd 1 528° ft. ft, Rrft Fd 

eftft dd Mddid) d^Fft ft I

ft I F^TRTTJ §dMld dft ftdddT dft dcft-fttfeT dTdFfft =ft fefd cftF-ddftd dTFddRcTT

ft) dT F^dTdl dT drifts 3u!t|ft1 ddT d’dTddl, cTdd dTTdsft aftd ddTdd dTTdaftdidd!

dTdd*TT

did ft dTTdft ft | eTTd ft 3TTft afR d<iTdft dTdft

7

FddTcT dRdd

3rr^-6: efr? ants
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Ty^ |T7 5^ ^ ^ 1 528° ^ 3^1 %qr uTRJ cfl w^Fn ^ nRqd^ WW.
vJ^cf)! Rp^r cilcftl cfp -Hchcl t -

qfePI cftgT

(^e3i pan nfcip cfrgr)

1528° C

4^

■NT (A4)

(JIIHI dl^l)

'G' (A3)

'S' (Al)

140 rc
4^

906°C
4/

708°C
^1^3 afK ^fRP3T?3 cf?l Rf^RT PTP31 PT PefePPTR3 PPl

ppi ppA Rb ^ 3pttp ij cfr% ^ Rpfpcfrp ptppt p^i pfRr^ ^41 
Ti ctn ^ 'Piaj «rcttp f?[Pi 11 <j+i'ii 0.90 yRrap ^t4p met ^ppp cR[ ptpfp ppptip 
ptpl Mdl^e pr fern 11 tJR-tlR pm sfPFl 700°C p^' *<w\4 ^ I ^ ^

RtPP ifl cfrm P ^P tJPdPI I 3fr? P f\ PeTPT t, 700°C ^ ppri €t TRpT3PPPRpcR PR
PT PRT-3TRR ^ PPd^ dPPl I 3^ Fe3C PI ^tA^PI^Ppi p^qn-anPR tfR-tfR 

tfR-tfR ^PPT 5TTPP PRPT I PPT PcTPiP 3Tr£pT3P A f\ ^P 5tA d'lPl I I AR ^fl PB 'RT^P PtP 
ampan 3 ^dPT I, bp PtP-Rld'PP (pifcH-s ptpgpp) 11 P (700°C) p! prr 
Cf^> pp ^3cl t f^ G Rr^ (906°C) pp> eftpr RR?P sfo PT^PTBP $> Rl^P pm R PBPT 
I dpf^j pm^ pb tjytppi an^PTBP R PPd pppt I. Paifp pg pRpcIp GS

f Rn %p PPP? BP pRpp cft^ 3?t {^PPcflP PTPPT pm ^ pip PPdcft t I 3m PS ^1PPPT
tR EPTP ^ cff nm4p RHPPT PPTPT BtPT. PPPI It $PBP PR BtPT PnpPT pan aTR^PTBP R PPPI
3?R}p> pp4p ^cRi du’ni pt 3tr^ptbp R Rt pp4p pR pipt ppRt siRrpi pr| pirR i bp wt? 
P cP^P R! pr| 3TR PpR ^PBP pp flRftm PR?l: PPP1 ^PPRIT ^ PeR^ R ^
pmrRt sfk 3ti%^>r 'S' p^ Pm 0.90 pRtpp ppRp I. pbt bR pRtPcf PdtB^t ptppt

fRd^tt I |
pm 'S' fR^ R 3ttR furppF ppRp R pRipRI mil %. pRt p^ptp R RtR^TBe p^pt ptpi I

attp 3TPTP: 1.7 PfcRTP PPPP PP bR #RrTBP ^ P^-P^ PTBP’ RtpR t R P^ BtR eR 
Tpp qp ^3 pcpR t I B^ P>fptm5 PPPPT

PTp RtP qp dtl R ppRp pR 3tRipp?i ptpt ppptbp p^ (Fe3C) pm pt pRtt Rtppp ^ pp

pYppppp

pR cR^ptb^ p> bR 11

9

3 mid pRpp

R ^ i smpan R RfcRp ItR cR Rt ppiwt t - Pt t ^cmn-snppp pt ^ptbp 3f)p 

^ptpt pm I Trmi-3nppp pt 3ttpRptbp i ^m srm 3ttppp-ppRp sn^fR R IRr R^tsR 3Rp fR^Rt 
pR «np R RpR -

3t) ABCD bp vQtsR <R bR «Rpd pfcfp cRb fRRmr pan bp ^pbtsR pR bp 
ferfRqmp' p>bR 11

BP R9T pt fRpR pft R bR ptpd PtPi 3TcR-an R dtB fR^P pap BP 
^PBT pR RtfeTBP' PTbR I I

pb RtR^prBP pR ?Rpi Rst I

pb ptpfp ^m R Rtl pb fR?p ^m I pt fRrm cRb ppt pR bp ptp 
pbRi t. pb pit 11 bR Pcpb-pRb Rt p>bR I ppt bpR <ptRp pR 
ptpt ?TPP^T ppup BtcR 11 3Pf fR R Pg GPQ pan AHN fR^aR 
SNi qfRp^ Rp 11

pb Rp GSEJN IR^aR R qftprg t pan pb pbRp p>t cRb R PtPT 
fRdPP t fRrR bp PiPT-apppp Rt cpbR t i

pb pb ^app I btbt 'Rpbp ppt RtR^PTBP pp> pray pppj 
PTPP PBfR f | bpR 0.90 qfRprp pbRp BtPT t pap bp tR^ pR

'^pRcidvs' R ptp R gptRR f i bp fR^j R ppR 3Tt? Pt fR^pg pR
BTBPt-^RpPTPB pap prR sRp cR fR^ng pR BTBm^-^^pRppTPB ^mid 
p^bR 11

PfRrp cPBT Pfp PTPPT 9JP P>PPT | Pt P^tR PbR ?jig dtl PT ^PBP Rt fRpPd PT 

3PPP p>pt f ! BP PtR’PT P cRbT Pet |q PbRp pR cPTPPT I pap BPR pR IP BP-dtB R pbRp 
afciPld PpR <HJlcil I | PB fRpPcRp PTPPT. fRetPP R 3TPPP WPI P? pep p|p gy^By efr^Rt 
I pan RtR-RtR pb 3pp b?pt^3R pR 3mR ptp pRpR |p ppR dpRt 11 b^pR pam 3mPPi pR 

bp mfR^RtPP (^fRcPjTR) 3fa ^pR 3TcRan pR ff^ ptbR 11 bp WR ppR §p pb emrR-cnRBt 
f^p'd mp 3ppp R fRdR f Pt snfRm R33R oR Rtpi pR Rj-qftRtpi p>bR f 1 b^tpR ppbtR

fem fRRt PB qpt PBT ̂ Cp RtfRm fRtpR 3TdP-3TeTP 3TTPBP ^ tRRt pt plR SpR-fcT?^

fqq^ ^bR I i sm bp ptR pfRpp pb ptRpt pb t fRs- 

ptprp B^qip. ?Rb 3R^ pbpp pb fRprg 11

p) AHJECF

m) DFKL

p) ^Rptbp

q) 3fr^RpTBP

q5) S fR^

PPPT

pppr

1)
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3Wcl mRv-i

$ ^4^ <&i 3TcR«T[3fi ^ ‘i^cTI mTI Schell t I cTm ^TT «TST^ ^ ^2) sjTWTcl
^wra ^ ^TTcmsfi v^ frH ^ci, arr^^TTi^. Heilsc.^H'd^d. ante; ^

^ irr5n sraUi ^ «Rei 11

<TFI qr eTST^ ^ qfrl ^|cf TT?^I I I 2^R ^ ^PT tfR-tfR f%qi W? 
f^q ^TERT3ti ^ WR ef^ ^ =^2^ wi ftcl ?p£ <Tt ?q WH Pf^f ^ 
| | 3FR ffH 907°C ?? ^TcT ^ ^ ^ qr ^ 3(f^ #5ft ^ cTt ^

^TFq cf^ mq ^ foeT PKTT I f^Rl 3 Mdl$ci cf?[ qf|cf^ P^oft OTtq 
11 q€t 3PR WTFq 3PR«P ^ tfR-tJR qi ^fcl tfR I cTt qcfe ^
?t viTTcft I I ^f> cheM^l 3TR q? ^ ^ WkI I f% aTR^TT^ 3TcR«n ^ eftt ^1 
m ^ 3 arfMrq ^st f^n ?fr aPRep ^ arR^rr^ ^ aicPT

cpi £\ q# f^n i w®
1-^ ?P hi^i^ ^ 11 ^ Fe3C (aTRTR ^ ^ ^ ^ ^

f&cRfrT ^TT t i aRR ^ arclcTTc^ qt PTcRT 3 ¥*i

aii^l 11

3)

| erg ^-d^d 6ldleRTdl

PTcRH dPR

arcl clR-dRchdl q? I ?Wd ^1 3)idftcJ> PTERTT tR €t qtt^ 2TWt^ ^ 1

cf$ f^T q^ri^e f^rdPT WdT dddn qi P€td ^PTT. ^3ddT ^1 ?Wd ^ cr-clPTI 3TftRf>

aff^ apR Perils er^ £[ pp?i ^rjp?i ppi? pr^RTi^d pp Pdi efi q? ptertt pk5Wp I
vJdlgyJcM

PP?l cfR dl 5^PTd c^ 'i-idCd (RrRpT d«! ^ Pfd^ld), vidHldd

cf5 ^ptri pp RptWi tor ^ttcp 11 ^ptip p^i f^RiPdr 
TJcfi ^I slfd Rpq ?Y^ t - qi^^ ^

RtRpfr pafi di®n-ppqR eTRT Rrf^i ycpR

afR ^PP# ^ ^PcPPR pfi 
tR arrqrftd 11

PPPR

7. $*Mid cf5T ^-q^TR

^ I fcTpPd P^n-dPqRt SRT IRPTcT ^ qfRpP (A-t-PlcPd) d^fT ^fcPP

I | ?P ^PTTd ^T dP?-dP5 ^ fcfRpd
3PI dep FP q? PPT5T

(f^f^epd) r\v]zrt\ ^ PR-PdR f^RTT Pfl 
qRR«4fcPfi ^ ^PTPT epp^ qRP PPT P<p^ I I 5PPTd ^ dPT^ d^P Pl^f^d dd ^ d^T epP^ ^ 

fcTftpfi cp] dTSd, ^PPTd P?t dl^p^d PTPddT ^ apcRdcpdTJPR dReptd epP-P

Rap Mf^d.PR^ ^ Rl^-PP^d ap-^pg

pepdT

dj^PT dHdR

I i yf^PT ^f ^ RfRpd f^-pt dP?r^ dPT

PP fctPlP P?dl I I

ddcp|

^PPTd P?t aridf^p PTPERP dPT dPTefc dypR'ft cplRdi 5pqid 3 Pd4d yftRTd ^P PTP-

11

5^tcl mRpP

<p» app pt^ ddft ^ f^Rrd arjyid cr f^lp ^Pd 11 f^p ^ ^prp^r pr?p^ p> f^il

Pen ?H c^Ped cP|4d ^ ypTP c^ ^ ppf pR^ | ^pyid ^ ^ rj PTdTf^d PTPPPT qRdcfd

^pn Pld yp Rr4p cppdT | $f> d'M ch|4d cpf yfcRFd ftnRP t dsp dd 5PPId aft f^id^ dN dep 
P^P epp dePr! t PI dd dW P^t*TT % Rhcidi dolt pi dP ^dPd cPT ^ftdeRT PReJ f I

c^l PRP ?d PTd yp ^ Rr4p cPPcH I ?P RPfd Pit Pdcit appp PT ?>P1 Sdl P>P^ 
11 adR yj-ft PT »t ^p[<pp ddT <PPPT I dt yr4t ^ y?et ^ p4 ?tPT Pf py5-di ddi; ^pft 
TTP? ^d ’ft PPP ?t dPFd] I PT fftR ddT | fP dP dftpft ift ?P ?ftddP qp ^RlRdd epp pppft 
i I ary ddr cppft $ prpp eft ptp p? ftt ftpgpr y^pi f^ ^pyrd pt ^pptp Rtf^d pppp f%dPT 

?dPT PI PTft I | 3dT cppft pft pfrf epr ?TFI PddP I ddpft PTPT-aTTPPP eft PdP dP> 3TPJt

f^p RtpRtp pRi Pt ftdPT-anppp pft yippep ft drqr, fftRrft ?pR yrd p^p pft ptptpptp

ppp

3dl

ypyp
dPTPFp

t :

^ ddT fttft y^ Rppdd ^3 pft-pft PT fttft fttft dPT ydl^d ft ^ftp^d afR pppf^

pft #prp p^t PPd aftp yid-yrd fftpftftt i fppft yRprppPpry fpyrd afttarT^d m P>dtP 
?tPT i

?ftddp pp fftrdftt ate ftftt, ^3 appry ddpr ft ?ftdT ftpr dsp ydf^q ftt ddpr ft 
sftp pftp ftPT i pfr PTdtPdi py PdP arfftp) ftpr i

?frddp qp aftp arfitep ftd frft ft arfft ^t pt pfftp ydt^d qftpr ^pft ^gpqi^e ftt <p?ft 
§ I ^TTPft fshPdd PIPPPT pft PTP§Tft eft feR YrffteRTToft ^aPqpff (Pl^pftpqfty) prffp dt 
ydf$d pft prftfft>7ft pft qpft deft I ^PPRUT pjapq# ft P? Rpft fttd-fttd fftdnf ftpr 
^^peift cp^ftpdT p>i PdP pyyft aifftpi ^tpf i

dtddd qp aft^ arfftp; pqrft ft ftpr^q ptpppt fftdftt f dt dipip^i x^apq^ft ft 3rw

tftdjcft f I ijpfpft ^ptq dPPPT eft'Pd ^ftp^H ^gpqftl gRT ft®t dT PTPnft f | ?dpft 
eppftpdT di PdP-PgtT aftft'ch frpi. yppi pg pjjp ^rfj mi I

3TPP dPd PT qftt’Jd aftppftdp eftt pqq ft ?p fpyrd Pft §dftt ftqft ft ddT epft ffti ydt^q 
PP •Tfeft dt 5ft (ft-^Td tftpf^e fftddT f I |d tftpT^d ft puff’d p|d arfftpi

ft P?dr f, fftrft qy 'ajfftfttjm' ftt q>5ft f i |dpft PuftpdT p^d arfftpi. ypg ptpppt p^p 
flat f l

Pfl BPft eftpd ddT pipft Pft qp fftpfft'd PR^ ft ^pyrd pft d'PPPT ft P|d yePTP eft ftp 
yrft Pd yPTd fftrpr i arp ?ft ft^qr ftpr f% ^d fftRt pft pt ppp ft ^ftft dift f i ^pi ptpp ft 
arrft dTWTT-dypR pft pp? ypfftrd fftfftpt pft ml pft pf f i

(i)

(ii) yddT

(iii)

dPT

(iv)

(v)

PTPPdl d PTPT

12



7.1)
TFTFTcTl qi^l I ^ ^TTcT ^

y^tpH (yt#^FT) ^ ^FRI «l^cT ^ ‘HFlt 3 STcffl-STeFT ?tcft t I ^fRT ^ 5^TcI
^cRfl ^T? I?! uTI?n t H^Tld ^ cfccil^ ^[1 3F?7 SRI 3TFFR ^1 ^
erit cbf^'Hi^ ^ncfl 11 ^ f^tcl A ?wicT cm anfteR ^ arm?^ ?t ^rtt 11 w cwc^-aR^pr 
^Jt £ cit fft^mi WT ft RT^ WRft I. fftr% 3TT^fcI 7 ft (1) ^ (2) ft ^T1 WX

•FRtHT

1100

1000

900
O

800i
700

600

0 1.00.50
—*• % C (by weight) 'hri^hr

^rptcrr^ftpian^frt- 7: anftcR «j5t f^fi a) ?FTra f^rta^ b) ^twri arftHa 3) *11*11

t | ?WcT ^RTFT ftdi ft f^jfft ft 3RFTl| ^ fftft ftt ^fttcR dl cl-iN
fftftxR cjftteR 11 ^rft ^rid ^[ PS ^ ft fttft 500 - 600 °C wft wj d^ 
Rift ft, d? d^id ft 'STIdl t I

^FTft ft 3RR ^PTTd ft ftt^ (^dlftfftp) ftftlftd §3TT ft ft dft PS ft
cgO ^R 710+1 0°C d^ ego deft RI^R ^d ftVftftft ftgl fftdl vJtldl I ftRfft
fijRdcftd RRPH ft sr^etlcl gR] \RTcf>I dftdd +RR ft ^llcll t> I

13

7.2 vii+ii'^flctjvui

■^rft ?+ fftfft 3d dPT ft^33R ft dd^ ddft ^ fft fdTTd R ego 3dd ft 3T3 ddftt
fftfdcftd ftRRT ft uft fftegfet 3TT drift t. dft 3R ?d fddd ft) ftRHT ftt Rddlfft^ ftftftftft 
ft RFTI dlftl f (3H^fft-7 ft 3RT3) 3 ftfti) | dft Fd dddft f fft Fddd ftl 3TT3)R ftft ft) yfftdT 
ft dft d?d 3RdT dFdT 11 Fdft fed? dftt-dftf emftf ddd d^ FdTTd ftf 
t fftdft Fddd edd 3ftd dftd ft dTTT? | Fd did R 3T3d? ^ddd ft ftg dfiT 3TSlfd dft ft dlft 
^ I 3T3 ftft 3I3WT ft Rift ^R ft fft ^ el Otft-dft fftf^Id ?ftf f | d? ddddT FWd ftl 3>dftR 
^dft t ddT ddft ^dft ftt ft d«dlq*ii TFft 11 Tdfft^ dft dfdft t fft ^ddd ftl Fd ^dftt 
RTIdlfft^ ddddT ftf f^dfft ft ft am? fftdft dft fft+dfttd T?cp afldTR ft ft dm? | Fd did 
ddid ftf drftcdftftd 3?Fft % I Fd d^fft ft Fddd ftf A3 dT GOS ftar ft ftes d^ mm 
3Rft andbriFd ddddi ft ft anft t afR fftR ?go ddd ddi dft dft Fdi ft ctft 3Rft 11 ?dft
afR^dTFd ddERT, ftdFd 3?R dclfFd ft ddd drift | | ftg df fftfdd did: ddRTdH 3TT3>N
ft Offt ftRdftf ft «TdR dnft % | Fd f^ftef ft Fddd ft gwft ft 3d ddftf | |

md r msm

7.3 4)o)xui
Fddd ft 3dg afR dWg x?3i fftdd 3dJdR cZlft^ejd aidRd ft TFft f | Fdft dPR 3313 ftft 

ft X?3r dRT ^dft TRd m? fftdd 3R Fddd ftf adffft ftft ft ddd 3Rcff t | Fdftf dftd 3IFft 
f I Fd dfftdT ft ddl ft 3dft fft ftf afqftq ft 3dft ft dF fftdefd addH dfft ftftf | dd^ Fd 
f^tfft ft Fddd ftf WRdT 3d miftf 11 Fd 3TdT 3d gel 3ddd fftdief fftdfd ft ddd fftftf fftddd 
(fedftdTR) ftf ddReifft I | dPddd did ft 3dftr Fddd ft 3F fftddd d3 ftdl ftdf t m3 dft 
dW did ft Fd 3fd ftftf ft dFT 3Rcf t I Fdft dFft Fd £gddl$ci , ftdIFd afR dlef-dl^d ddddl 
ftft 3dftf t, Fddd deftRl 3R "Sfft § I (adflfft-S I?3 9) ft ^dfdd 3?f dldfttdf d^d fftf^Id EfT^aff 
ft ddT3 ftl 3#3I ddl | |

fftwg Fddd (ddffd ^ftfel) ft efmfd ft aidndl aFd 3gd ftl gel dig!? xTFftf 11 Fdfefft 
(ftf^r) ft ftfn 3dfti ft aieddi %ftl gmft cm ddmg ftf *rfar ft feift amftd 3d ddidi 11 
adeI3I ftdddl ft ftfd fft*d d3»R ft 3F fft^RI 3d d3>dl I :-

addRU

31) arm fftftf dig ft TRddg 3d 3dd, ftfF ddmg ft sum ft add-dTd ftdf I. 3FT Fd ?dg 
ft ddmg eflF ddmg eft fftRdfftd 3R aidftf aidF 3dT eft f I 3dgftcf-10 ft Fft fftftm 
ftd dftfftdd dl^afi ft ftfti ft ddfdr ddl I f Fddd dfcTRdftf dRl fft 
ftft dft cRF dddfF® ftf 3dT ddnft |

ebgft f | ft Edgg 
ft fftft dftfftdd dRftd afR ftftfedd |

el mi

. vjqi5xui
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1100

z1000 7*aI * /
900

m—^-e 7% y• * b-° 800
sy —►Kp

^ 700

600

0 2.01.51.00.50
—► % C (by weight)

an^if^-S: »d)<»i foitj cbt^i # TTT5n ^ amm m rTm

«Rt?r?i'm mmamjffri-9: ftwg ^ f^5T=i tngsfi gft yfcisid *rrai w '^vcnre <mr mn qrztU'5

15

5’Wlcl nRqq

^f) f^R cpj Wfrj-SfFff cftt ^ cfjTf ftcTT t. ^

^ ^ if ^71 ^ STTct t | ^ 3Fm^T
’TFTFJ cTl% cf5) 'jiidcfj ^RrRT ^ 4t^-

cilti f^cFR ^5?^ f |

wr^fit-IO: ftwg *f 7TTm-?ft? (aminiije) ^ unom ?m w ^*n ^ ^ zmfri
%

16



$*Hld MRdy

f. clan ^qf^fci eft? vncre> smifttcr 11

tt^t-titht wRd^'fi cT94T 1^5 ^ ’TPTf 3<I*4'M ^ ^ ’fl^TeTfcRnM

"HT?! tIddN 3TRTf ^ I

c^ fcT^ vjTBT d)l4d ^WRI WR ^Hl^l ^ fcT^ ^ FFT

FFI I7cp ^H|cfv? FF ?FT ^ WFP^ W? ^ FFI cfR«f> ^ vJ'd^ ^ 3Tf^R> cfjg’RFT

STTF W>ct I | F^g F?T Rejfct 4 f^T ^FRT-^TFR ^f5RcT ^F^t I FH ^

c^dlxldl idi^HI-vJMdK 0d'l'iuI ^
3frf anfe 3!T^eR ^ Rpk FRcfl # | W1 3F*TT-FFtTR gRT ^FRRl ^1 FTF t. Flel

wg<d mR«)^h Rih y^R ^ ■•

MFdl FtcJRdTFFTFvJI

Flt^r FT Rfwg FFTFR, FF FFR vJMFTF ^t 3TTF?FFFTT3TtFRT qRFT

Mdt^d -> 3TR^FTFF

FF mRcI'^F F^FTcT -$> WRR F) felt tJft-sfR M FR^ 'R ;F«TF FtcTT t FTF FF

FTt PS ^T 3 FtFl FFR RTFR F^ FRcl I I

(i)

FWTd 

3TTC%FTFF -> Mdl^d

^TFF F?T 3TFWT ^T $tMld FF ??lacH FR^t ^ F^T Mdt^ci Rlddl % I Mdl^d F?I 'Juldl 
RtRfF ^TF ^1 teTF FF FF Mf FRctt t FFT R??t F5 3T^FF F^T FTdtFFT. F*F 

Flf^T 3TTf^ gF FTFT FtcT I I

(ii)

-> FT^FTTFF(iii)
FTFT cTtF (FFFF gFF) -> TjWT eftF (FF^F ^FtT)

FFT FRcjctF ^ FRt FRF FtF^ FTPF if FF> ^tRfFFT FF ’OFTF FFFT I I FFT^f

arWl-FTI ’ft cTTF Rfet ?ff FT^RTTFF it fRfMcT Ft^ dFdl t FFT FTFT it '^FTFF. 

3ttF 3TTFFF FFFt^F FF^f cTFcTT I I

FT^FTTFF -> Mdi§c(iv)
FTFT cTtF (FF^F gFd) -> gcFF ctTF + FFFf^F

FI^RTIF^ FTt FcF> cTTF FTFT 3TTRTF5 FnF ^ f^j%d FR^t ^ RFFFT if ^3 FF’ft 3TT FTTcft I 
TJFTFft FTStFcTT WF^ F’ft FFcft ^ I FFT Ft^FT Fit FTFF. (t^F) FiFcl f FFT FFT FFF 

FTFFFT Fit '^»T^ HTc?RII$S' F>Fct I I FTFFF it FT^RTTFS 3^ 3TTF A FgF Ft^I ^ FFF°T 3Tt^ 

?M F#. RRg FiRTFi gwtt it FRTtFcTT ^ FTF-FTTF 3TTF?FF> FF’ft FF FTdRF

vn^

TTTRT
’ft FTFnftMTFTTFT FM

| | FF FR RTF FF F^R FRct t Ft FFTF? FTST-FTST FRF ^ ^FT FFFT I I FFT FF t

Fidt^R Fit FRT FFFR F?t fft FFi f^t HMrt I I

♦sxn

17

SWId mR^<I

7.4 cbdlvai
FFFTcT Fit FRJtFR FTF ^ ^ Rrrt FF ^ FTFT FR^ ^ FFTF?t FTF^t FRTF it %?nft FFFT^ 

FF> FFi RfftFcT FFStFcTT Rtd Jtt-FFT gR F>t FFFTcT F)t FRTtFR fiTFcTT ^ RFd FRct f | FTRTFR FnF 
^ 5FFRT FF gR5, vJFTFi ^fq FR Ft RfftTFi FRJtF FtcTT 11 f^F ^ FTFT FFFF ^ Rr^rg 
FF F)dtxc1l F> FFT 3RR F>t FR FR^ FF 5RTFT FRc[ f | FFTFT FF TRTFT FFcTT t' f% gtg cbdt^dl 

cTRT F)t FRtFFT it cRF ft FR 3TcTF F% | FFFTcT F?t FTFlRplF? FRT f^^cftF FTFFFT FF FF 
Rfft FRcTT t FRtFR STTFT FF ’TFFT^ cTF) FFT f^cTFT FTdtF FFT FTFict f | FFFTcT Fit

FFT STFcTT Fit FF FFTFff «ndtxcii FiF^ § I

FFTFR

8 Prwg $*hici

f^Rfl ’ft argFFtF A FFFTcT ^T FFctFTd FFi cR% FRF F) foTF f^iFT FTTcTT %\ FFffeFJ 

3TTF?FFicTTgRR FTFR^ ’frfrTFfR FFT FT^TFi gRFFf Fit FFeFt FF FFTFT FRFT FFcTT | | FR 
<5 fcTF 3TF FF F F>FeT FFFTcT it FiT^F F?f FTFT FFefct I, FF’g RtR-f^R FftRejfctFt it ^FFR 
^ foTF 3RF Fi^ FTgSTt Fit Rrf^TcT ^Fct % I FF RrRTcT cftF FfFFFTstt Fit FF tif^lTg f^FTcT (iRFF 
x^ftcl) F)6ct f |

el'tF-F)l4*1 FTPF RTF FF 3RFFF FRcT FTFF FFF ^^T f^i %FT cTFF FF.FF FFT Id Fit FFFT 

STFT FF 3Tf^Fi 'SFFt’ft FFT FTFirT t | F^FF gd 3TTFR F^RTcl A FF^F F>t FTFT 3ftF FFTFt

FFFR gTFT FRdct d FR^ ^ F^R ^ ‘Flf^Fi gRFFf 
it FFfRT MRqctd Ft FTTcTT 11 RTF FF 3PF FfcT-^ FTg3Tt ^T FFFTcT if RRFTrl f ctt FT^ FR 4 
it F)l4d F)t R*qfcT c^t ’ft TTFlRd FR 3TR^FTFF ^ FdfFF ^ fRFcIf F>t Ffct Fit tftFT FR ^ f | 

3TF FF ^Rdctd Fit FF Rid FT arfstFi tJtFT Fi^t, FFFT t\ FT^RTTFF FF^ Fit 3T^tFi 3TFFY f%eT 
FTTFT t I F^F f^rfct if F F>Fd FT^RTTFF vjIc^I FFFT j?. FfcFi 3TfttFi FTFT it ’ft

FFF

vRFIX

g-ll F'drid Fff Rrf?t trfft t Rrfr frt

FRFF

t\FFFT

3TTgifcT-9 ^ FFT FdcTT $ f% f^RT FFiR ftf^TF FcF (\RFRrF gfcf^F) Al, A3 f^Pg Fit TRtRf 
Fi>Rt # | 3TF F'Wld it F>|4f ^ FTR 3PR 3TR Fit^ FTg Ft Ft F^t 3TRTpfl ^t FF FFTId Fit FFT 

FRcT FFF A1 F A3 R'gstf Fit ’fTet FTT FF)ct t I F?T^ FRRTFRFR RtF-F)l4d 3TT^g it FR5
O

3TTgFT ‘rRdct'l FFR 3TTct f | FieTF: fit^Tig §XMId RFFR FRT Flf^F) gRt it 3TcFf^F> FfxFcfF

A 3TR
A f^RT-f^RT F7F ^ FcRT FRct f | FFFit 3TT|ifcT 10 F 11 A FRIfT FFT I |

Fit FFTfctF

Ft FFiFT t | f^RFd RFFFT FF ForR3 FRct FFF FF^t FF ’ft FFTFT FT f^i cftF ^RFFT
cTcF d-d4)

S’d RlRt ^ 3TdF-3TcR FlgcJ 3TeR-3TdF <iJl ^ cftF-FFFF 3lR<a cTFT 'dxi4) FTTeTFi 
^Tcff f |

FTTcTFi

18



c»

anffrt-ll: ftwg A 3W:ei^n>i ^ ^pr ?wra ^ ftcirar f

°C1529
15291401
1401o

7 o4
906

906r rw a<E E

afTffi»-12: 3iit4'ii5c -in f3«iix<r>
tngafi n5? mnn

ariff^-13: 3TH^n?c ^ tiqjRtd an i^i

^ cfR ^ qf^Rt^T «Pt ^Rfi $ «fte WfK\ %-

(i) cf trrg^ vjft tng ^mr-eftf ^ ^ ^ ^&ici I 3TT^t-12 ^ ^?rt^n ^ t
: 1529°C, A4 : 1401 °C, A3 : 906 °C) ^icft
t. 3Tsrf?[ ^TFTT eft? ^>1 eft? (^NJC) 4 hRc|ciH ^ 'jTRTT t I W ^ f^tfet ff# 41 3mft 
t ^ f?trt 4 wtri ?tn 41 an^ni^e (Trmr eft?) m 'Mtnei 11 ^ft

d<^l 7TTTTf 4> ft'Mi'! 4 
^fem 'f€fet 302 304 fM ^4 arwr

?tct § 4 t Ptt^d, 'ii^s^i'Ji'i scqifc i atr^TiF^t^TFIPp

vidig^t 11

19

?wra mR^<j

(ii) ^r41 4 4 cTc^ f, ^ft tritt c4? 4> afa ^4 ^f4d Wt ^i ,ej^t4 11 ^ f^44 4
(1529°C), A4 (1401 °C), A3(906°C) m f4^, f4^ 5f4?id «re4 m 3fi4 
epr4 f (3ncj)fcf-l 3) i ^ft cpf c4

^Tf 'dd'll €t 'IIHI-eft? CRT gt3f RT^cTT dl\ull |

?W?f cl^T cpffcJ^XJl

^t? <1*151 di ara ^44^ d41 TFT FWct # ^d-41 %t4 ^4t 11 5^4 fh ^gfcttn f4> fetr; 
«r|cf 4 ^41 4 4tc: trr4 11 wr ^4 ftt wr t -

$T!S<il-Meli5<£l 5tMm

*1l^'<ll§cft ^tMid 
3TI<4'1I5<£1 ^Wld 

(iv) ^i^cTl Frqm

F^cf4 fcfTTTR 4 F^T f4^ l?cRTT TFT?? TFfnl f :

*le1'1l0

'3FTFT1TT f f^felcRd, jr! 14^1*1 FRTTf4 I 3T^ ^dcRI yfctifld fvild*1l

9.

(i)
00
(iii)

9.1 ^T/^cO-Wd^cf) $WIci: q? FFRT 3WT 4 «T|d 3R?4 cTTF 5PTTf4c? FtdT | | FTFRT cR?4TR, 
Mlild, '1l4c1l§Rd*| ITT 3T4tcH Ft TFRcTl t | FTf 5<-Hld 4 FF 
cfR TfcfKt ft | 5<1 folk; ^'icRI 'dMcjl*! 4t cR^ 1FRTT

^ I FTf ct4 cRT \JM<flJl 4^3 «J>SI

4 4tfc)cR aftr urf^cR ypT4 aro 
4 ctsrr f4^T-f4^ ct4^4 aftr qf4^jf44t 4 TFra

Hprll

4l c^ ST^TTTT FTf ^4 4 ^.<-Mlc1 4 FF 4Jl4t'Jl
(Mn), t4lf4<TM (Cr), 4ffef«4^T (Mo), 44few (v) F^nfe 2f4 f4^r-f4^T 3T^rra 4 f4on4 t
cRF-cRF 4 ^WtWT FTTT FF F^4 ateFT-^TcFr qfe^rfelfi ST^cRR WT 44 4 | nifech JjTTRFTt
4-«rc4<u| aFfcTi in TTdF 4 cffetTcn cf4 fftt^ nF^njyt 41 fn n4 4 f4f4^r ftWI 4 n? 
Twn 4 fe> 4

CIIIMCR

nan

<n?H 4 TFTFTdl f4e1 vrtnj | ITFT 4«rtM cRf 
c^dN 4 <1*1 Id tRcflTdl 3>T FtdT |

4 FWTd vicMId 4 TFT^MtlT*TdeR

9.2 $Wia: n? ^FT ctfldel $<Mld 4 dan ^ dtd 4 4t <1d>dl 4 I 
44 FWd ^4 WT 4 end! dFT dlfed 4 dan FTTdd wftn 4t dfd WT FtdT 4 I FTT^t Wl4f4dT

miTd 3TaTdT afedcf 314)eld FTd FTT TTcfntt 4 I

9.3 •3T/f^d»5cf) fWcT: feRdeffe 4<Fdl cf4 4n4 ^ FTf4 FWT dddR d>T d44 dWtd d4t 
Wife Fd^’I f^Rdeftd 'H<ddt d4 Fd ^edd-RtF (^<1^41) in dTdRTTF^t 3TdTan 4 d>4t d4t WcT 
W4 | TTFT dldT-eftF FT 3||<4dl§d 4<ddl cRt WF? TIl4 cTIcTT UF FWd, ^<T4l| ^4 4 4%d 
FtdT 4 dan 3T^t rRTdl ^ 4’KUI 5<ld>l 3TT4>I< 44 4 ;gf4dT TFrft 4 I f44wT 44t nfef^arfe 
4 uTFT 3TfecR cT>4r in n4tr ^4°T (^tn ^ifn) ft I T4det<i t41r Fddn ifcR 3rF5T dFTFTd

TtTdRT 4

4 i
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SWId

uPT ^ cfiT^T ufFTvrfi, TRTTqf^ vitlVll, 3lHf^ vJ^Vl rfSTI T?TT^R ^ ^T3?t

vTeft7! ^ ^ IT? 'dMqVTl ??cTT I CT2TTviM-ylPldl I | ^frfr 3Tt^ 3T-^^T ?t^ ^1 f^cT 
‘^tf^T TjfeT^' cf$ ij ift ^^cbl ?^TTeT f^Tf ^lldl t i

9.4 'fi'tl'tcf) jW/cf ^Wld ^ ^\ ^TFTT X-^c^T 'd'<^dl *TT 5TRWI cR q^ftR ^cfcHT 
^ | ^fffc^ fcH? ^ vJt^TT vSMdK ^ WTTPTcTT ^ I m ^Rh ■d'i^Hl ^T1 ^1-

artSTT^cI ^ ftcTT I, S-d^ c^icteiRch v^M-^lRldl 4lRd 11 ?^>| F1? ^
cfr? (wre 3Tnrrr) ^ w&\ % i ftdm ^wTRidi hfh crsn ^wWr ^t TFcft
3TPT^T

# I

10 cf>i4n
FfqicT ^ ^ F^T ^F^ f\ tTETf ^ f 3fR 3T^ F^T ?^5 vdH<jVl ^

3fR ^ cfR^T | FWRT ^T cf>i^T eft th-tt c^ 3TWR F*T ^cTT ^ f fcj> §tMld ftt
#?tRcf^cRF^ftrrl. W-

10.1 -3TR7 mtl 51*m (eft-cm&f-V&cJ): F^ft ^ JTT^T 0.10 ^ 0.20 ^ elWT 'TFcft t 
dSTT ^TF ^ftaTT^cT ^ F^TTcf I I '(ilHM 

FT?! ^ Wrtft % | *TFT
cTFT iR F^fTT 3rf^) ^TRTT ^TdT I I arf^nR

^R1? cfTT HdcH % 3TTcf5R ^FRTT vT^JT 7TF^ 3fr? 3TfrI 416^ CT>^UI^TTF^
ft RRJ v3L)^cK1dl I uTFT ^eT-gftl ^ ^ WRFT vTRift ft. FFT F?T 3Teq-^rft7 F^TTd ft 
sR Rift ft sTTF vidcbl FH ^ 0l^ul (ft^T t I

vicMK

yfciSTci 0.25 ft 0.60(4lf^i)H cplfa txfld): FFfft
11 fft^t ariftcfjcR ^qftpr ftftfft^eT, F^rft, fte^

ftt fftftft ft fcHk’ F^d 3T^jeT

10.2 wt7? 'fii4j s+yid

cT^ 'JFdl

cil^d ^fttft, S^F&l 3Tlft «FtTft ft fftm dldl 11 ^TF 
^FcTT t, F?Tfen? 'TFTT SRiR ft ^Wld ft ■ywff ft 3TR?^kRJRR MRdcld fftRTT vFT 'd^dl

ft FR ^Wld c^j] ^TftT1! R^ft 3Tftft TRT) STHM^fft ?FcTT t cRTT ftft wft.^eft, vrTFTftl

'd'RTR

I I cutdq

rfSTT RinWl ftft ft FR ^Wld Wft wfnT ft?H I I

10.3 vJtS7 m&1 $-Wld (wri &T&J Vxffcf): F^ ft’ft ftt F7? fftR ft7! Fft ft ftfe | | 3TTF 
?fR tR F^r ^t f^ttct ftl aftwft f^tct wft I. Fft^ 5^tcT ft weft wft 
fRrtr, ^s, anft arrfft ftt ft^fR fft^ wft t -

sftuTlft §tMld ;

WR tTTR sfRTlft F^TTd ;
\J^T 'did 3?lvJllft F^TTd ;

wft^T 0.70 ft 0.90 :

wft^T 0.95 ft 1.20 : 
wfte 1.25 ft 1.35 :

(^) ■dlMM

(^)

3 -4-\3 / HRP/03
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5Rld qRera

F^r F'^id'l w qsn ft^ci cbd^oi fftrn wnr 11 ^Rrft fk ft^R^r r rfr w? ^jft rrM 
^Idl t. wftfft ftcld Witoj c^Rft ftft ft ^Rftr RJFcTT sTF Rlftt t 3?R ft ftRT ft RRR 

:£TewTR ^e 11 qpR ft vRrft ^eft w fr rtcf 11

'W wf ft FWd ft %"? ^r. qarr - F^ft^t, Wff, Rwft weft ft altRR, ftftr ft rVrr
3TTfft ddlk; Rift f | 'R' erft ft FWd ftft WR 31Tft I RFT 3TfftR RRaft RRft Ft, ftft 
f^Rffte, FRTlfft I "ft ft FWTd cfFT WT 3TTft ft RFr ftfcT 3TfftR RR&4 RTcRq^ ft |

sTftRTT

11. ftsTtg ^wid ^ ^5 tngafi cfn otfi
4Ji4l<jf $Wia

eft? 3fR F-^ld 'FdTTftd ft cf^ft ftlTR eftft ft ftftfttR ftt W5 RRT 3TcT??T FFftt ft d^TT 
eftm F? ftft ft Fdftd ft W3 ft ^5 ftTftl ft ftftfttR FFdT ft | 3Tft Fft 3ftR ft’Tftld F^TId ftft 
ftftt ft RFftT ft dt Fdft WT ft ft>d 0.80 ftfft?Td ftftftld ftdl ftRoft ft | FRftft did! FddTd ft ftFlft 
ft RtF-ftdftd 3TlftR ft RRftdTF^t ftd ft ftftdft ftftt ft (3TT^fft-12) I RT^ftct 14 aft? 15 ^ 3T^dR
ftdftd ftdfttR FWd ft ftdTdd: RRftdTFft, ftdUcfl ft] R^RTTF^t 
dT^RTIFftt FdTTd ftfd ftjftR 3fR ft^? ftdl ft, FdfeR ^ft)! dft'ftVl ft|d fttfftd ft | fuRf
dft W FTftdTR RfftR ftdT ft, ft ft :

i) ftdfttR

fftd RWff ft | ftdfttRxRddl

ftftt FdTTdMdl

■F^rft wftd 0.25 ft 1.0 ufcl?ld dR dan ftdftld 0.80 ft 2.00 flfrmd dR RFT RldT ft | dF
d^TT dddR gRT ^jwf ^ddft ft ^FT ddpd ft | WRR SRldT 31k ft«R ft> dTdft ft dFT Fd STeFT- 
3TeFT RR cjft RdkdT Rift ft datl 3Rd ^wft efft IFTTfftd W?ft ft d|d RRR FFft ft I dftftft

I ddiFdn eft fcRj Rnrftn ddwdn, dftftftt «ft 4>d- 
tlMH cfjdkdT dan fftRdcf5ft. fftm 3nfft | RdRoi SFTdT efft ft FdTTd WS ^ WT dR Fd 

ftFddT R RRct ft | ftdfttR FWd ft 3FR RRTR 3TfftR Ft dt d^d dTd *R d^ft WR q^ft W
^ ^FdT ft fftfft Fd cRd q^dT (FTe-W^ftd) RFft ft I

ii) 3TRftdTF^t ftdfttR FWTd

Fdw dqftm 3TFTdk cr ftden (wRen) wrift ft fft^n Ridi ft i F^ftt fftftqdi sfftftd 
arwr ft siarfd dR-dR rtf emft >r ftt dF Rcftt Rrddr dftt, 3tft fftr - ftd wRft, ftwr diwi 
dl ftwr fttfcTWft dt fttfte fttdft eft Wd snftt ft I Fd dft W qd d^d feR&dTd FdTTd ft fftfft Fd 
dReft snfftsRRd qt. ftFqftds ft dm ft dmft ft i
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S-Wlfl mRt4<4

11.2 f^eT
^ ETT^ ^ ^PTIcT ^ 3TT^TT^ ^ cfTt | cT^T cfT?-^T^ 3tR^ ^ 8^

3 f^TR ^ f, vj^r Rr^c! ^ H5® 11 Rr^f ^ ^rfMri ^ eft# ^ 3jR into ynt
^ ^rft wRqcRf 3TRt f, v<M^lRlcll $ W^cT |^ | | toe! ^ ^TRejfrl ^ ufgt

^ 3TR ^ ^Tcf UI #e «rh ^ ^ ?Rfr I wr ft cA if^cfr ^
«T5cfl t |

3n^f^-16: ?VHd <t>

^fqicl c}?l fR5 ^ MdM toeT ^ 3{to ?trn I | toel
■^T TOto ^ ^ ^jfcf tor cfn gteTT 11 to^cT
g^Yto uricR) sRicn t Rto qtom ^oq ^ ^ ^ma4 wRf srto ^ 11

toei c£ ^tt?4 RrcfcR cfnerto ^ sFTmr, toer ^fqicT nn ^n 
«lgc1 clvr?| ^ 0'S! cfR^ q5t vjRn^cT H^l q^clt |

?^lto '(ixxtll to ^TTcft I | ^ ?WcT ^ ^ gto 3fr? ^Rddl ^ tool
qq qrfto ^ ^rto toi ^ ^ qqRf ^i to ^ttctt t i 3^ #? q^ wt

3tRi to toe? 5Wct ^ 1.5 ^ 5.0 jTtocT Rrto 11 ^ toto srqcn ^ to ton
q?t qr^r 0.25 ^1 0.45 stora 'i^dl t, qY^ aqq cnt ^ ?q qrto 0.10 qftoci qj ?to q>q 
ctsti Rrto 3^5 qtocf $ to ito 11

storft ^"'PTid ^ Pi to qq qqtq ftoi qncq i Prtoi ^ antorrf^t ^qqjq ^ to ?q

q?r ^ q? torto toqqqqi

3Tq

^deH ^ £\ tofto toqrqpq
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3TT^I f^cTR y-c^H cT^TT cTN ufrI'iW §^11 ^>T 5^ 3TN ^ ^gl

I I ^ Piel ^-Mld eft ^E? vj<l^^ull eftt ^ ^ tTerf ef^ft | ^jaTI —

25 yfcl^m Rlcftef BtcTT t I M!^ eft vHeM 3?R

eft 6^cl >ft 3Tlf^ ^^Mld ^1 «(dlV vrllcl f |

36 wfcRld PieftcH^cfrl ^TTcT eftt "^TeTR' eJTgrl t | $'tMld ef>T atl^cld 3fR SllHN 
(■dl^'d) cTFl ^5^1 3?R ^1 ';T^t t4Cdl-«(Cpdl | ^-dpHk; felPM HIMH -Mdl ^ ^Refjl

vdMilVl eldl t |

9 yfcRId Rr^el ^vT 5WTrf «ffcT ^ cfR ^ ^ ^ ?tdf I ^-dfel^

vWtl7! affcRftviH, 'll^p'l'Jl'l 3TTf^ eft cRel ^JT 5el 3TcRen ^ ,^rSRuT ef>^f fclk;

^TT^f ^ f^TT vjTTfn I |

3Rd ^ 3TT^fct - 14 ej 16 ^ vjTT 'Mchal t % A'I-TM ^'Wld 3?R Pi eft ̂  ^'Wld,

4 cMiftl ^iMNdl t | ^Pft $'I-Mlrl vdM<jpl vjl'dl eZfcf^R c^rf t | ^ffepft c}T^ efR

tTT^afi eftt ^ef> eft fteq ^ 4 4^ ^cTHTel eR? -deftrl t I

(0

(ii)

(iii)

11.3 5vMm

^R^l ^T^ef ^ 4^rf t sftRf $tMld 
^l^dl^C 5^ efft 'deliRid efRcTT t I ^T5

y1! 4'ldlvjl 3fR Reftd eft y^TTel eft i^e^qn

■^>1 3Tp|e^eld 41mi ^ m18I ^ ^uft fPlPeid 
eftt ^TT^T vJTR eft ^TFn-eftf ^efd 
5T[cRejT, er>i4d-cil8 3TRQ 4 ^ eR? e^^d

ft vjfny1?! 3?s4^ efr4 eft 'icHieb >4 c4^r 
WTP^I did cfefi eftcjcH HTcRen j?t

(3TT^fcl 1 7) |

^dlld eftt FH cRTt 4

WfK\ %
ailchft-17: triple*! gtMin 4 cfr?-<^l4i 3TTT3 ePI 

<<i^m (TTrtn-cTt? e^a)
Mdl§cf1-4l^Ril^ er4 

(ii) cr4
(0
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5Wd pRera

(iii) 3T^ 4^r^<fl

d?T W6of) cRF ^ ?Wd 4 f^Rdel d^ddl ^T 0i4d eftt *TRH XR Ppk ^RdT t | OT

’S’ % eft STR^-tjto 4) f^did #RHT 4td y^)R ^1 ?t ^nfl t -

ef>) 'S' 3> ’TRl 3Teq[ ef>|4d fV4 4l «r|cT ^PT Mdl§c: efd eRRT (FI^M) ^cH^eh F+MId)

^) 'S' ^ qra arRep epRd ft4 ^ ^fd q'effce ^rt (gr$M< ^im)
d) 'S' R^ ^ Mid «i§d 3iRcf> ehRd 5)4 4^ 4l4-4l4 «ni«ii§'S Ru>s) ^>r ^ht i

an^fci 18 >4 Rre t %ft 0.2 wfcRid dd4d 3fR 12% sPiPidH fddd 4 ^|d dRdi
defe «RfdT t | 3T«f FRld 4 3PR cfiRd 0.8 HfeRTd ?t c4 ^-<*4 ^T*rf^g f4^g R uTT4
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an^fil-18: 5Wiei 4 wrfsi drsn ^ y^ra

t I tRPldd dd4d ^ fffcl 3l|eftqu| Wftt SfRef) t, ^dPu,' df 3TRTT4t 4l ehl«|R^

^RTd ^4d ^RTd Wx\ Btdl t 3fR gTd ^d? d4 Rrt4 4f ^tcPRT 11

34t4dd dig ^PTTd ^ ^ d4 3fR 41 d^R ^ STdlRd dRcfl t ddl dd4 ^dR dReft 11 
?^fr4 3iRfl4) >4 did di d# Mepvsri) afR d4d yfcRtd d§d 3iwi Ftdi t, Fdfen» 
d?4d 3?R

^1 ^3TTd ?tc4tlRR41dTddTdR>d^eT4. fed? ^4 3T^f dfeRld^ aRdT 18%

d4f4dd m f4edft 11 ^ ?RId d4 dldFd dl^4^d dl ddl, dd qpft 41 ^RTH d41

11 ^41ddldT

$d0l

PrRi 4 wftl dddld Fldi 11 13°/o a4d ?wd 4 did (dftdr) yfMddj arddr\JMef>yu|

eH^dl |
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S'Wici

3T«l 30% fWcT ^ SRrf ‘‘ft ^3 f 3?R 'HTC ^ «eTg 12%

^ ^titj 11 a>rRrsR $tMici ^m41ji ^ ego wre t >

^R'q ^fqra f'Jt'tf A 2% ^i4h 3fR 12% ?^nR sldl 11

(ftfeR) $ 2 t 2.2% 11-12%

I cl itcTT 11

4% ^tf^R ^RTct ^ cRK ^FTTct t I

3 3^ WR^I ffRcfT ^ cTN SRcH ^ ^Tcft

% I arcTTcn ^R-yfcRto (^Tc^). RanWif^. ^ ^ ^ ^ O^. ^

«RRl e^ WI 3TRTT t I

1)
2)

3)

11.4 RlfeloH $^ld
eff? 3?R ^•WIcT vJcMK*i ^ yfcb^l RifcH^H eJ^t egO Hl^l RcT; ^ 'JTTcfl t I f^R ^

^ TW5] 0.4% ?JT 3^ ^Tcf! t cTt RrfeTcfR FWct ^ WT ^ I I Rlf^fR ^4

sfR W'RtRri ^ 411, frrt 4 Rff^R4 yTcj 14r 4t trr^ q4 crf 11 qft f^Ri 
it^F) m^-^Rn 4t qrar ^tctt 11

'C10H5X

qq czjcf^r?

^f4qq cA cR? Rrfc^fR 41 wrn] 3^ 4 strsrtf^ ^ q4 qRcft I, ci2q ^ 

sTSTcft 11 Fr4> 3TT^R 4 ^\i mRcIcIh FIcTT I RtRtcR FWcT ^1 $^HIei cRF-cRF 

^ Rqq qqr4 4 FT?n 11 Rsr ?WcT 4 1.0 ^4 2.0% RiRi^h. 0.4 ^4 0.7% ste 

1.0% 4<i4Rfl to 11 ^f> qp? Rrfc^f4-4qto R5Fi 411 i ,hR1 tol ^ fcR Rtrq
tol 4 qto 0.40 3 0.55, fofcreR 0.5 ^4 1.5 jRfto 0.6 ^4 1.5 3lh 44fto 0.1% ^ 
^RTPjRreH 'HbjcR 3f^gR WT t I FR ?WcI ePT RTto fen ^ ^HIclT 3TR tot 4l feR 41 

ulRT | | ?r4 ^ ^gO t wz? 45 «Rf, 4411^ci errg q4 F^fTfl {<*>*&*•£ ^R) IvJqrFxoi

to 11 toi toq qfcT qR craq Rrftoq cfwr

0.4% to 11 ?R TRTct q4 tol. to dto ^ toRR ^
to 11 5^r ^ to* 5Ri to qq 3*to ^ to cf^n ^rt
qq tooq (Rf^Rto) q# to i

^41-^41 c4 f4fcHq*q ?wcT 4 14 yfc^ici crp Rifci^H -sihi ^ttctt 11 fwc* c*an ?to 

441 Jl ch'fTqR F1* ymmPicr) RsTR17! 3?R dlM yfcRt^IcP FRTct 41 cRK

m Repel %. f4fcW sHeilRlep vJm41jI Flcf t I

ft Midi Rtol 4 ^TRWR S*MIC1 e|4 qpfRcT

RT2*
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?Rira qRcra

^TTcT
^FT R«r4 M^el R5 «IclT to Rftlcl ^T1!! ft* ^fto cplto cf4 sTgcT 3TTto4cT cfRcTT t cfaq cf)***^^ 

ipflRT t | qftomRTRq tofto F^Tcl ^1 RRcl to t I ^ RJ2* toto c^ ^RF ^ to^g 
^RTcn 11 Fto Rto 3ito ^ftot sfk sqqrzqp I- Fe3W3C I FR ehieil^g ^4 oft q4 
t^R qfci to slR srfto mq ^ 41 Rto to 11 rf 4=41 to t to ctot Rqq of rr* 41 
Fl 'jqq cfl 41 otol toto slR yn q^ to^ 3tw to to i 12% toto stoR ^rtri qq toto 
R4 1 898 i f to 3TT ^ 11

11.5
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•to^-19: ^ 5r*rra ^ S 4 E f^afr ^ t^fc*

to?-q>Tto 3Tito 4 tofto to to^ifct 'S’ q '£' ft^ to Rtoct to to4 ytoto qRto t. y? 
3nto-19 4 qto qyi ^ 1 4ri to qqr t % oto to qrqr ftofl «rato I, qtoto 4 to* 
Rcrtt 41 qq? to qften t sto E ft^ Rqqr 41 41to
to to Riy to 3?to cr? ^ricn 41 toto ^f crf-crf to q>Rfc yto 4 to rein 
4 3ffc $r qq>R frtrt 4 q.'Tq>l WRcq to otoi qftfly sqTcn fttoto to to 4 i fr to yto 
~<b q>Nu! 41 vi-e^ rflR §^10 (FT4 ^41-S toe*) 4 ^<41 ftto* \3M41 RldI 4 I Rif *ftq c4 to 
clan c**q q? 41 to FRRci ftjq*^ qTg!^ qR Rcpf 4, O* Rq 4 gRto* qq R^rt 3Tq?q ton* 
4 i qie* fritr (HSS) 4 erqqq 18 qfcRiq oRto* 41cq 41 fr4 qffeftoqq sjtcj qq 41 Fto 
tocn 4 i 7m ^ f4toe*. toftqq, tototom 3fk toffeqq yrg ^qq osq yre* fwici qq qton tocn

RTcfT 4 I 4to qic* rf 4 ft* toto*RWcTT

qRcH

RTc*

4 i

q*gr4 to tog stdiqi qq* tofftfq 4 qy* toto 4^e* qqto 4 41 totor^qq FRirq qqq 3nqr 
4. vj*F* g^t qN qr 41 q? FRti^i tol qtoRq* to qq* qto 4l4 ton I
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11.6
^ ^ ^ ffeq eft «T|t ^T?T ^f I ^ ^

fetfetq ^•ht'qra ^ Rtcftt Mifci^H^ ?wrt ^ 11 cft?-cm4'i Rra ’S’ ei^n E ^Sadi
Rerfet m mfet^R ^ ^ 3TTffct-20 ^ ^#JJT ^RT I I

gcHT ^ ^ <L‘it^ 3FR fWct ^
cf^R cJRcTl ^ eft ^eTI ^ cHeTT t I

Hlfel&sHH >ft ^RTel cf) Eh'^l ^tt ^t 
emtt ^ 3TTeft, «ffc^ 3^t ^t ?t^ I I 
Hlfcl^'i'H ^ $^-Mlel c|?f c6cio1 €t 'T^t

^eft; erg 3Tf?tcf> Hvii^el ^ ^teTI I I S'dfc^ 
if^el vjq^l I I

qifei^dH ^'d-ilel efft ^T? cfRct 
gRR ift qg 3R^ft cuclxal cf>t cRT 'T^t 

gt^t ^en tj^cj mq q^ gRR ^RR
w^t dRc^lft Ren I I gRTeT ^ 3Rfr?

cR 3Tcitc^ g^-cIHId «l§e1 gteTT 
I I gRR cRRT qg I R R 6t|eT R^Tt

14
\W

12
£ el^f^g^RTel

10 \5° ft 2 8
5 6
i_"

O 4

s\Mo
\\

NMcliscfl 5tMld
2

0
0 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80

—- %C

OT^fcl-20: oit? Rra ^ S ^ E f^wt <i5t f^fc! 
eR HifcT^R <pt irnra

gRR 3TR Rejaft ^ R^r # qqR cR?et t,
^ s^R cfjfcfq ^ gRTet gt R ^ afK tg ^Tt R^t ^eT-^TeT ^ g^tRd fteH t I 

^ f^t C 0.4-0.5, Cr 1.3-1.5, Mo 0.6-0.75, V 0.25-0.30

ftcj^oT Rta-HlfcH^R gRR cR RRtq ^Rfgq ^tg «RT^ eTR RfqR $ ctf^T ^t 
^t '4t gteTT t I gRR RRfn 'T-eTld gR f4'<l4ul 'ft^ft gRR ^ f^RT dlcU t I

^RTgRT

11.7 ^TTcf
| eft W%RT eft cRctfgg «RT^t ^ SRen ^Rfl cfT^ ^ft | | 

eft qg gRR eft ^pfi eft
cT'^T ReJ 3R? cRqfgg RTRT 

if $ftf%RT gt eTTg ft 0IM RTeTF t I
^R! ^Rftgg 5FTRT I I qRTRRT ^ Rq RT ftfcT^RT eft ?Rg qg ^ gRR ^
ftTRR ftRcRT eft «RT^ ^ *t ^ RRI I I ^RT R^ ^ ^Tg^ ^ ft qnft ftt
gRft Rlftgg RTTft eft 6RR qft Reft I 3^ R? ?lfteT gelft 3TfftR | ef^ «TK 4tRgS ft RT^T

RT 3RR ft^ft Rt fftcRT I I

t 3fKRTRTqgdlgRR
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Srsm qR^q

MR-"n««H ^sq ^ JIB FfTO $ nifiw 3
^RTt-RTR? ft ftn
gq afm ftftf^RT %Pf gRR Rget t | g^T gRR RT RT^Rl q|eT-ft qftRr, RTRRft 3Tlfft ft g^ftt 
ft RTtft ft ftt fteTT t | vj^f Rq R? RRR eTR R^ qfeffttT ft feTCJ ^ftq-fttq-tftf%RT 
RT RiftR fft^n rtctt %, tjr . w : 4-9, Cr 2-5 , V 0.5- 0.6%,

fftR ^fttcT C 0.5, Mn 0.85-0.90, Cr 1.1 , V 0.15 %

ftett I | R|eT 3TRf[ ^RT ftt fftftj qqjft ft gWf Tjqftq ftcTT ft, ftfftRFT

gRR

11.8 QgRPi<i*i
gRR ft ^Iftpiqn Rg RpT R9 RrRtRq ftt eTR RcrgR RTeft ft | fttg-Rlftf 3T]ft^ ft 

^fftfftRT ftt RTfeTRq ftt fttfet 3RfftRg^ ftt Rq RTeft ft | fft^R ft ^ftt ftt ^fftfftzpi 
^JoT RRT ft I qg dtg fftRcT ft Rlftl ftt 3RR RRT ft, fftRTft ^RT fttR^ 3^ ^
%\ fttRftftJH ft fftftq cRTel gtft ft RTRT gRR RTlft ft gRfft fftftq RTfttfftcTT ft qg 
ftt ftlcfftt'JH ft 5RT Rftt ft vjqftft) ijfftR[ RTReTT ft |

gRR

gRR ft 3R? Rg^tvRT RTf^RT gt eft vj'dft ftftl4l R? 2Jg ft^fftfftRT RgjJIgg RTRT ft | g^rft 
3RTTR RggTgg. gRR ftt RJ? RTRT ft | 3TMRR ^fftlftqq 3^ fftfacM ft Rqtq ^ 
qfetftftt eTR Tfftqft^T gRR RTlft RT ftt RTRT RTRT gt RT ft |

d^tieim

11.9 Id ^ Wo^><
^cR? gRR ftt Rp? RTeft ft | Rft fftftt ftt RT ft gRR fftR trt ^ ^ ^ ^

gRR ft RR? ftt RR 3TfftR gtft R? ^TTft ^eft ftt ftRRTf e?geft ft | gTTf^J gRft fttf^RT ^ftt
t fft gRR ft 'Hrw fftePTI Rq ft RRT 3T^5T | 3TRefk R? R^r? ftt qRT 0.025% R g^ft
Rq ^ftt Reft ft. RT^ Rft R? gRR ftt q#RT ft ^fftTT ft feTT? gq fftftq RT ft WR? ftt 
0.30 eTR ft fftrft '^Rftfthj grqfeT' Rgef ft |

RR

11.10 ^'tnid ^ cricfT
eTRT gRR ft 3T^t eTR fftfael ^ft ft qRT eTSTT gW gRR ft 3ftftR qftftr ftt qft ft | eTTR 

ftt? R=R? fftdR? ^T eTTq R? gRR ftqRftft^RfttftfgfteTR ft^eTT (gR RT^ftTT) Rgft 
f I WRRtRR RTftm ftt ft Rftt-Rftt gft ftt ^5 RRT fft^TTR? TJ^Tftt ^RT TfftteT qRfftrft 
RTTft RT TRRT mm fftR RRT ft. RT^ Rg 3TfftR Trft^R Rft |
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12 ^nr ^ftrt
7TS? 3 3UuT ?IT ’^Tffct 'TRRTcl I I «JTv5TR ^ ^ ^ ^ ^ arf^

^ Wttf] % I ^HePa cm 5* 3TfcfK ^ ^ ^ ^ S^TTO’Jlqdl % 'd't1‘*’l
cjl'Wf^cbdl t f% ^«P ^miT^T ^RTd ^ ^ ^ ^5 ^ ^ ^ ^ ^
tR cTToT-^ T7! ^Fl-^T «R uTTcTT %, ^\ ^ cfH-3ff^viR ^ ^ dSTT ^ ^

^TT t | m SFR ^1 WPt cj ?ff ^ ^Kd ^v? ^ cf>T ^ eTcfl t «fl ^iei TTcf?
TK ^ 7S I 3fR ^f[-^ ^5^ ^ ?r^ ^ ^Teft 11 m ^

3TR#V5R 3fR ^ ^ ^ 3fp? ^ ^CT-^I
11 W^ A 3W& ?!? wra ^v? R> CR qi^-sd ^ ^

^HT^tt ^T 3R^ # ^ #r ?Tt f7? ^FT-TRcT ^ ^FT ?W^i ^

^ ^Tcf>ct t I
fWd ^ ^F7 F eFF* ^ ^F1 F? ^ cfT^f ^ Fcfcft F^d ?Fft I Fft cfl^d

^ OTcRfrSR ^ FF^tF ^ I cfSTT ^ iTR ^1? F^T cRfK FTF7 ?fl Rr 3TFl dft ^

?t ^cf I uft tn^ «n^ft Wf ^Pt tfttRcI'RTFFT

Fan 3FF

^FTTF if FFP FT FF1 cFT^ft^> FT^ t Ffl FTtRFFT 3ficRus-s F?f WR WT
I ^FeRf ^IcT ^5JcT: c?R WR F5 ^ f Fff ^td if iPtf^FT cT?f FTFT 'R RnR FRct I I 

^ feFJ 13%, 17% Fan 27% thlPFFt ^c}F ^FTTF | ^ ^PT^F F?f FTFT FFI-FFT FR 
^^F^fTTF^IRFR^I RFFPT 3TcFT-3TeFI qRRejM ^ R?tF FFFFT I I ?F ?FTTF 
if FF Rf^d RfdTFR FTRFP if ^ ^5 FFdTF dT Wfti I Fan RfR ^F FTF

cFTTFR

FFTFFn

cr vdmiin f5 fRf ill fft f<fc! ^ I
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F>ff^FF Fan Rr#d ^ d^FFr $ ?F ?WF F?I fjfRFd WFFI if FfF ^1 nR^F dT dcpct
f I FF uTFIcf f ^5 FcF ^WTF eft dRcFTTjfF Fx^ui

^5 ^VlSd dFFFT sFTTrf t | F)|4f, Rf^d, ^Fftd 3fR dR^FT^f FFFFT eft RaRFT ^rf f |
3tR ?ftF, FlfcT^FF 3ft

Rl^d Fan jftRfFF it Ft FFft cfFT '>fRFFT Rfelftt, F? ^F FcFt eft FTFT F? Rt4f FRFT t | ^FFF 
5FTTF 3TT^Rf-21 if FFfFT FFT I I 'fFFRRT ^€fd F?t dt ftF ftRlFT f, FFFT df^PF FRFF ?F 
ncFR |-

eft Wl4t FFlft if FfFFTF FRcf f ft

RftT ftF^F ftFFFT eft wRfcF FFH FRtI f | 3fF ftRf ^FTTF if dftF,x c

12.1 OT^TT^t ^tflel
^ ^ld ^ FTFFT if eft^ nRcftF Fft ft>FT dT FdFT Fan ?F F? FFTT FFFR dT eft^ 
Fft FtFT I ^TfdT FFft 3TRTd S^TFTd ^R ft dfft ft ftefR F^F-ft9FTF FFcfRF 3ft? dd^ft FFTft 

ft ftFT t | ^Ff '^ftFftF' 5FTTF dt F^T FFFR ft FTFft ft dft dT T^d ft FFRf fftFT dTFT t | 
5dft feT^ 1 050 ft 1 100° ft. Fd Fdft ft $F*t fR dT5 cftRfFF ddf^F ftFT I ft F? 3TFFfcTF 
ft dTFT I | dtfftFF dTft^d Fft fftFFT arRfd ftd FFFT ft ^ftd ft 'FFT' FSft eft 3Tfftd ftFTFFT

^Fft t Fft fft drft^F srfftd ftft ft F? '^ftFftd' ftft ft
ftFT ddft t fft ?d ftftt ft ?WF ft dtfftFF gdT Fig Fd ft 7ft I ?dft fefF FFTft FRT Ft fftRtFT
t. ftft fft -

Fftt ftt FTFT | iRffeTP FF tFIF

(1) ?WTF ft dftF 9Rr?TF FFfFT dF ^T dFJ | fdftf ECC fts FT 3RFdT dlftF ftg 
dFcf ft |

(2) dFFR 7ft, ftft fft fi's cl Pi nn Frg snfft i
fF FdR dl g| f $ •£) F FFcfR dtfftFF gdT STFW ft TftdT 3fR S7FTF ft FTF F dFft 
FTdT -yn FFT TftFT I

^7T ^7FTF dt FFT 3fafFT 3TFFT ftedF ft gRT 5F 3TRTfftt ft FTF7 dF ft ftFR FR Fdft ft 
Fan dTftt FFdft Fd ?F WdT d^F ftt d7 Fdft ft fftft ^tF ^F d?ft ft | ^ftt ^ ^
FF F7F-F7? ft Tftnftd ^ffttd ft dfF dft 3TRFftt ft FFT ftft ft | ^ft 5^: Rf^F 3TTft ftfftftF ft 
dWl ftt dT FdFT ft I

dRF

dft FR FTF
fcP? fftftF 9dR ft Tftdftd 7€td df ffttFTd fftFT dTFT ft | ^Ffft fft^ dtfftFF 3fk fftftd ft 
FTF-FTF Ffef&ftFF FT Fffft&ftFF 3ft7 FT^ftftfFF fft 
dTft ft | IRTF ftTFFdTF 9^3 ft ^Rfft 3TfftdFF 80 9fcRTF Fd Rtftd 20 9fcf?TF Fd FffcH^HH 
Fan cgu FTFT 5PtfftFF, FRftF g^R? ftt 7?ftt ft | ^dft dT? fftft FR FfcRTF ftt 7FFT ft |

FTF FfcRtFd T^FftF T^d ft 1 8-20 % Cr, 12-13% Ni Fan 3Tfft 3Td?

FT^d 3Rdt dt RFft ft foRJ Fan 3RF 9Ftftt ftFdF

F^F ftftt ft T^FeRT T^td ftg rfFR fftpeiwx

ft Ti,Nb3TTfftFTFT
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1

^ 11 ^ra>t ctfi ?rf^T 600-700 °C cr^ ^ 11 ^ ^ cnc«i cr^n
seTS sRT^ ^ feTXJ 24% Cr, 21% Ni cTSTT 0.5% R^^tviR ^qirl cf^R eTRT ^IIcH

t I

12.2 ^Tc^H ^ ^ ^ <J> ^>1 mRcIcIh ?T«R f HW] ^
vdM^JK ^RT ^Rcf5 3i|c|?i)cf) zuf%cf> "J0! y4 yim \jT1 -^chcl f> i '3^jtTF

STRi^hR yi-MRpt'f) cf vJ^fcfRXJT sHI^I 4 f^RT vjllrll t I

12.3 ^€tcl: -*TFTT-t»RR ^ ^1 mu I. 3TFTN W#l «r?I
3fR cRT^R ?tc1T t I ^TrfelTJ «f>T 'HR H# HR ^THkTT I ^HTTcl HH RH?R

HRf ?t?n f | §^<^1 ^rtRrTH H^t ^ Hp5 HFT HT f^R ^R ^ HctH 3TTf^ HHRl 4 ffl HTT

ll

13 vJW xTlcT ^TfcT

cRT^H tfmfl 4 FH 4t tgO HR i I efH^t HHcf^f 3fRt 3TTR

4 FH ^iyRul H>|4h FfHIci HH jffcTHTel HR ^H^cl t f^cTHlfcRI Hh^H ^HHRRt 4 3RR F*T

"HTR ^'Wld HHFHT Ft HH^H HH FfcTHTel RRH H^t cRtll% 3lf^rHi 'RH Ft^( tR FRH?t

HR Ft HHcft t |

HTR ^ HT^ H?I HRT^ HR^ H5 fcRJ HFet HF HfFRfT HRrfl t HRm? HRct RHH 3flHTR 
H>t HHT Hid Ft7?! | ftR vRR 3THRJT CM^H^d 6MI*t ^ fd^ FH 3?ldl'?l F^HTcT 3TTHRTH) cRHt 
HH RfHR HRH) HM^cm $^la RlHig ^HR HRr! | | HFef ctt ntt FH HHFHT

^H>^ HkTHR H^Rh c^d ^f RfHc^^t 3?R f^R 4t‘4 Rl^^ I

^ H>e^ H^t HR HRI Ft HJRtt | CjfR HF 4t ^f HTTctt I I facRTT ctHtt ^ H^ 
Ftcfl £ FHT RHcRTI HHTHT HFR HR cRTTHT HTIFT t, HeFTI ^t HR? H?1 HR HHTHT HR? 3?R Hfc^t 
HR Ft??! t | 3TH FR^ fct?? FHFft H? ?5RI uRRcf t | HFcTT eft eTR H? HR? H^t HRtRTT R?! 
R? 3?R ^FRT HRH?! HR HH 6RR H Ft I ?£eT Hfe! ^R HR? HH efR 600 °C-700 °C eTH? h|h HTTeTT 
11 FR ^TH H? 3FR *tf^f^Hd HRT Ft HRTHT eft HF HRT^ H# HR HR7!! I

RFTRH HR?H 3fRTrtt FRHef H?t HRtRTI 200 °C eTH? HR RTeft I HRf% HHH H1R FW^ 
4 HF 800°C cTH> 4t R?t TFeft I I FR 3THW 4 HRReTf HHR RH?t ^ tju] H?! R?H cR? HRtR1! 
{^F FT^tR) H>Fe! t I F^! fc?^ F^ HHerfF^ HHT^I cllel efcHt HH HHtH HRHT Ft7!!, ?IR!

HI6et f HRH)
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t FR^-I, •i'feT&l'HH, shtH, c^fFHH FdJlR | F^ HHHtFF HHE? HR HR 4t gf^Tef H^t Ft^ I F^ ^Wt 
^ FRHTef H> Ht 7J?^? ?tF f fuRTHH RTHcTH PfR HHR? ^ -

0.7% C, 18% W, 4% Cr, 1% V 
0.9% C, 6% W, 6% Mo, 4% Cr, 2% V

i)
2)

FH H>! ooW HRHR

^'3?RR 1000 °C ^
1250 °C H? cTd 4 HFT
HR?^ R>H1 HTTHT t | F^

FRHTH HT^RHFH ^!

H^t HHReTT. HfcHi HR HTHT 
3TR%HTF2 H?t 4t >?F HTTcft 
# FH 3THf>TR

HTR^HTF^ H^Fc! t=> | FRH?f

HR FH 500 °C-600 °C
H> 4tH ^RR HRet t cTH 
FR aTR^HTFF ^ chlHlFF 
HH 3Retyul FtefT t | FR 
MRy4r1 ^t HRH?I HRtReTT 3?R StRRP HF die?! f | FR ^H>R FR F'Rle! H?I cff-cttH HR ^RR f^THI 
HTTeTT % HTH eTHi ^JR HTR^HTFH, HT^RTIFF 4 HHR H^t dlefl eTHT H> eft? el I HRT H^t Fte?f I FR 
HRStReTT H?l HRStReTT Hi6el t eTHT FR*t HdRell HH ReR 65 Rc eTH5 RFeTf ^ I

3nyR?-22: FT^ +41^ Jl5t 3i4Uci*i ^ Bolyai 4 sRp^t

14. cTt^-^^ld Vidiqd cfvern ^TTef

cflF eTHT FRtTe! vJeHTHH 4 f4 e?fH 5fg?H HHI^l -

1) cftF ^HeT HHTsl Hft HT^jfeTH) eftF 3THRH) HI R^H cftF-FRfTe! Ft Rf^eTI ^ |

2) ddl't, cftF H>t Mdl't efHT STTH^ftHTH ^ *^<W HRT^ ^ feH? H?TH>, H^THcTT,
HllHd HI f^R 4'41h ^HH 3Tlf^ I

Hft 3RJ^ eft^ Rt 3RHHE?! HI HH^t H>! ^ HR^ FHT^t
RTHTFR1! ^ fcR ^HT, ^ HH HRR, FteftRTFF H%F I

FH^ RTH^ HFeHF^t t eftF-HTHRH? eTHT ‘Idl't 3fR 3RR|e1 HR^ ^ fd4 'd'cH FR I H^tf^RT 
Hitd f4 R?h5 \}y5H cTR €t H^t ^eTT HfcH5 FRHH H>i4h cftF-^tTHRfTFF ^ 3HHR?tHR( H?! FFT% 4 4t 
HFT vJMHl^t RFeTI I | FR HHR? H>1 RRRH HRT^ ^ feRt viRlel 3TTHR 3?R f^dlFH HH T^H) f^?tH 
H!R 4? Hll^e;, fuT^ FH HRH Hft («dld; H?4r) H>5e! f I

3) RTFTHeTT H^ |'IldH
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'Hi^iy°i ^ if giefi cfrsi arfcRffvjR '^f tt^<w y^cii t cT^fi ^ wtf, qsq-
^a§c (Fe203), (Fe304) cfsq cftt qr anf^ ^ ^q if qpji

t efsq 3f^q iflRicRl Tny aRfcfj ^cjlR?d q<i^ t-, ^o^Rrqi

(A1203), RffcH«f>l, Rlfcic^c.^l-^c qiR? I qf^ eff? 3TZR<fi if ^ cfil qtiMdl Bt ^ff -3^ STTW 
its 3nnq> q^Brf f afk 3fr Rffctoi (Si02) 3rRm> ?t ?ff ^ 3Fci #s 3?q^ ^Brf 11 m
eft? 3fq^cp if cff q? 'HTTf t ?if

qfRTT

t - ?^f 3Wfq> ^JefRT (cfc^) «f>6ct t eft <jtKIuf^xf

q? 3fcf|f^d 3t?T ^ qRn^f qqj 3fq?qf q>t qeTT^f tR q? qic^Hel ^ 'Pfq 4 3Tefq

qR fcfqi uTTcfT 11 ?^l '^1* Wrl 11

(qf) &$ci$c (Fe203) effcf ^q qq efr? q^R t qft ?qR ^?i ^f qqq^t qrar 4 qqr srq^t 
^Idl qq qiqi qffdf 11 BTfif RfRfcf q^3 3Rjf^qt qq^qftRf, ^eqR 3TTf^ q?f qiqf qipT 3fRtqf q^l 
B’Rtt qqi "ipq' qi SfqfRfq 3RI q> ^>q if Rrit, qic^ (f%fefqq) cJqf Tje^fiRT q^t q> ^5 TRffqRfqj 
4tRiq qq^ 11 f^fif eft? q 3TfcRttqR qq qtR qgd *fvji«jd q^t t IRffeR eft? qRf

A Rt?iq qff^nT^ q^t ?ttft I qRcf if q? eHef lAdl^d M^dl ^ Rtefdl I, ^ft q ^Tef ?qR 3fqif 
eft?-$+qid visit4! q>t ^jfcf qR^T t, qfeqf ?q qqq^t qjqi 4 ^ifdi^d 3fq^q> qq Rfqfq ■>tt qRcf 11 

(®) ^^ici^c q?f ^RftqRfqj ^Rqqt Fe304 ?tcft 11 qqr qiq qqr yq qft ^f q? 
^qqttq ?tcfT t 3fqfq ?^f 3fiq>Rd qR ^fqqfl 11 fRf 'fRddl if 3Tiq#qfq 3fR eftt qq q^ 
tq qgd Hufejct ?tcn 11 B^ffefq ?qr^i eft? vicMKd ^ifdi^d Riddi 3trtr q^t i ?qR ^?f ^ qf$r°1t 
HPxft it q? qqqtt Hid! if MIHI ulldl t qqf 3TRff t 3qif qief 'dHH if ?q ?qq?f viMHlRldl qqi^f 
if qqfef ?t qqtif |

eft? 3Tq^qf qtt qt 3fR f^Rif t Rft 3TRfqf Mdleid qft I viqi?^0! q> feR felHldl^d (Fe203. 
H20) Xjq Rftq?q (Fe.C03) I 3fq q?tq qf 3fq^ ?qR fefTJ OTfe ^ qqqRtt t. q? 
Rfqqq ?tif ^ qjq # f^Rtt 3fq^q> q>t $ tel Hi el qR^I qtt qfcf -dldt RT qqqft 11 qqq if 
Pt*qfelfed qjeft ’R RdK f^rqi vifldf t —

3RRq^ if eft? dR qtt Hldl (wfrigid if); ^f ?q eft? 3fqtq> qif \i^d,

qtqq dqr Rqq ^Rfisti if qteef 11
'ipR' if qqi-qqi iff Rich f^d-tt Hidl if t qsjf q? Rf^Rf f^RT qqq? qq 11

(0

(ii)
(iii) 3fqtqi qr aqqrq qsjr RrRfq sqqq^ ^ ^q>>si qq ^ qrqr if qqqRf (fe^tsj?rq) i
(iv) qqftq ^f 3rq?q> qif sir qR^ if ?t^ qiefT i
(v) Sfqqqf ^f SfTcRffufq qit 3fef4l qR^ if -fTHlRd 3fRfptt qt chfcHI^ I

qtt RfRtfcl : qqq He eft q>t 3T^t cR? dell't q5 feRJ eft?-3RRqf qq 3NHIH 3ftt14.1 e!t?

4juldi H?cd^ui 11 3rn 3fqt<h if 'ipf qqiqt ?fil eft HefRl if 3fRtqi ^qq qtt 3TTq?qq>^TT BRtt I 
3fq eft? 3fq?q> qif qqq Hdcfl if $txlHief qR^f ^ M^ef q? -yRiRdd qR eld! dlRk; 1% 3fqqqf 

tiqinRfq) qqqq fjqf qqrq t crji 3fqqq> ^qq?t qq stthn ^ ^ RfqRd tit hi ^ srm 
11 ?qq5 fef^ 3fiit<h qtt 3TTcr?qq> rfqRt. qRqi 3R^t 11 3fqfq> qtt cTqTft ^ fefq qgd ql eft?

3fqtqj
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3fiit<h teft qit eft?qi q?qf I 3?R uiqii c^ qiq 3fRrqi q^tq ^ q>f 3feiq qR ^cf 11 3fq ?qif

3PR qqj Rtfl qq 3RI ?t eft q^t qptt ^ tffqR ?q[ qqRf f | q^t-q^t qtt qBfqqf ^ -Jtt

?H SfqRh R eft?-<^ 'd 3RT sfR 'iRH' qif 3fefq Wd't qq qqRf qRet 11 3fqtq> tiic0! qi 
3fqqq> qqf.^qRq q)?et t I

qqq Hdcft if qefRf qt feffj qtqef fjcp Rtqd 31IHIH qq eft? 3fqqq> ^t qqqRtt 11 vjq-it wti- 
^qq| qttRl 3fqqqq — ('Biq^qq f^sq?R) RtRt gRf t-Mvd eft? qqjif $> qqq 3Tfef t qi ftR ?qqtt 
?q Jjf^<hl 0etd) qqi qqfef t | $tHld tidd if eft? ^ tffq q^tdef sftd ^if qc?R qq ^Rf 
qr ftR Rfqr RiRdd ai^Mid if Rfeiicht qqq qiq qq^ qjt qRif ^f qqqq qq Mfidi t Ritt 
?q "RRqR" q>?ef t qqf BRf qif Rf

^t qqfif 3rm 3RR§q Rjq ?tet t Rfqif ?qT sftq irq
HcicTl if Rqqq RidHi srRtqf ?tqf, qq^t ^ 3fm ?t^ qiett RRfrqRrqf srRrRrqRj qeRtt ePotf ^ 
qmq ?fiit qqiR) ?q wr eft? 3rqqq> qqqt ^f CO, C02, H, snRt iRft cpr qtqtq q?T sfRqq 
?t vjfldl ^ 3?R qqf 3ftqtttqfq-^qef qf 3fMRfd qRif if 
i) ?q eft?-3Tqqqf qt tjef-qRTt if qfef qqf q>t^ 3TRfqfqf RfefTqR q^f it^ qtt qR? ijq ef^ f I 
qtef-qtef el-S-B, 
qtt eR? ^t qqq qRett 11

3!Mq>ei qqq qq^t if ■gfeqq qqf Rrm qq qqqtq-qfeRRT qqqtt srf^qf Bterr t qqf q? ^<sii 
qqi t Rf §dqt qqqtq ^f ^qq qtt qqqtt qqq 6ldt t qqfq qqq Hdcfl qtt qsrqr qq qrreft t, 3fR 
qtfqi tsiHd qR if q^tt 3TT qfTeff 11 ^t-q^t eft 40 yfel^id qi 3fRtqf 4jRq5l3ft qq gtetniei Rrqi 
qqqr 11

14.2 eft?-3Tq^q> qq stfqRttvjfq-Rqtqq

q>?ef t | tavrlB 4^3“^ if citq> vjfRff e14ldl t 3?R 4^f^cR<q

^f q4?f qR Rfqqfl 11 BRfRf? qHHRRefdT

Rett 11 "^Rqqqq-(ctekigRRi) RRRRefeq

qR efqqq 1,000° ^f. qiq q? Ret 11 b^i it ■gRqq^ 4t RrrqqtqR qqqq

qqq Hdcff R qiq-qR (q^q) if eftB-STq^, Rqq?, 7jRqq qf 3pq efiw eils ^qd HcjfaJ Ref 
11 q? qq qRqq if efR qq aftqqiB^ Rqr 11 qqq qqR qq qqq I eft? qtt aqqRtqfq R gqq 
qRHf qqi qqR Rqen qf qfefd ^3fT efr? RqR qRqf I qqq qqRt qRefq if fjqs ?3Rf eR? qtt q^t 
I RRfif Rt?f qqiR R fefTJ ?q q>^ eR? qq qfcqi qfef qqi R?R 3f jHId if •Sletel t I ^qq 3ftq

qq4q3fHdlqcb R qrq if B^ g^q qqrat qrtq> qf qifqiqqff qftqRT 11 qftqeff 
^aqqqiBi? qqf qqien t | q? iRf Rt?-3Hqqi^-S R 3ffq#qfq qif 3fef J1 
qRett t q2ff qqt-qqt efN q<idl t eft?T Hefif efHdl t I Mefet qqq efR qt qfq Rt SfqfRxf (i|wl) 
qqist f cf qq ^HNe5R 3fR -si eit HI § d R qfq RefqR qi^Hel (Refq) qqTef t Rt Rtt R Becfq

BtR R qqqq RqR RR R qqR Rqen 11 qqq qqRt Rqq <jq> 'wfq-q^t' ^t q^t qq^ b^R ^§d 
R qq 3fk fjR t?R t Rt 3!i^fei 23,24 4 Rqf qq qqRf 11 s-HqTi qqR fRfiRt sfK 
iJtsilRiRt 4 RwR 20-25 q4 4 qqRt ;gqR ^3q I qq^ 3fRf 4t ^Rqr 4 qqq qq^t qq qtR Rq>eM 
q^t qaq R?q qq 94 yfel!?id R SfRq? RtB-deHidH BRt q^t gRI R^f 11

qqqRq
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15. cm4 Hcgfrl

tm ^Zi\ («cTR^ ^?7) ^ M'ld'IchK t, ^ SR^H cfR^ c5

xl'dlrt ^ | | ^1 cf?I ^ ^TTrt I cf^TT 3T^ ^ 3Tk

R^fl TFctt t | ^ cfi sUF^t •‘TFl ^T ^ fcHJ ^ ^ R^I ^ t f^l ??laeH

(^fern Ri'WM) wet 11 cf?i ^wt 35 Ifr^ cTcf> ftcft 11 ^r ^ w^]

itvi'ccjam-MsdMIclK

^T^frt-23: tPTH 3 S3 cfl£ 3H \Jt3TS^ Hfllf

4-4\5 / HRD/05
37
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-nfl ^ -<$\ czfcRen Rra^t ^ fc^i m^q ?T^ 11
^Mct>H 'nflq’r ^ ^ czjcRen^ ^ RTeTT^ ^ ^eni # ^ ^ arf^ ?t

t I "His! q> 3TTcTf^ WT ?q ^ f^FTt 3 t I ^sT& ’TFT ^ ^ ^T ^
q^cl f, ^Fn£ Rmel ’TFT cpt TTF’T qT 'tlFTS' ^?rl I. ftv? 3TRTT I ^T ^ 3fF ^T^ ^ ^ 

’TFT cTcTI (?T8i) t I

qel 3 PT cTt? 3FTW, cpt^, ^t qq qc«^ 3TTf^ ^TcTcl I I ^ ^ ’TFT ^
^TT cR? c=Ft ^ I ^T^I qi^-«lT^ ^ #cFTR uR ^ W^] ’TTcT ’T|f 

RRT^ tcfl’T|t^%T^^Rcf^[«n^F^3TTit ^Tlf^ I %T ^ «TT^ ^1 ^ ^ 3TcFT WT- 
otfcReTT 7?cft | | ^Ff ^ ?TTq> qR^T q5t cZjcTW ’ft TFcft I frJRT^ % ^ TTT2T ’T|1 ^
«TT^ TTTT^ cfTcrt ^et-cfF^T ^RT ^ 3TcFT TTH ^ I ^Tt %T cpf £FFt ’T^t ^RT cf>?rf I rT2TT ‘^TT^ 
§■^10 cFfR^r ^t 3F^T5( ^£FT ^ f^FJT TTTRTT I? I ’T^t q5 Pt'dcrl 3RTcT ^t 3TT^Icf

q5 cFt ?T^ |, f^T% '^hR' cfT?ct t I fTT W> 'H'MHI ^ WR ^ cTWT 1300°C

cRi ’Rq cfff ^T-^R *R ’T^t 3 ycRT cTRTct t. f^t '«cTR^' ?fR>T cf^ t I WT 
?qT ^ ’T^t ^i q^r qR^ qiR qls^TT qfr qR»r <TR<ft 11 ?qr ^ qt?r 5Rl ^ ^ qr^Tct 
ft cRcr^ cR TRcfT ^Rn I c(8TT 5RT^ c^J iHt fteft EJT^ qft ^FTT cfR^t ^ 3RRejT I I 

ST^TTR tFR ’T^t ^ efT?-yrg 3fR qi^Hd ^t sFFFT-’TFFJ FR «TTFT teTeTct R?ct 
t I FT «TR qrg’TcT qT cft% ^t PlcMcl^l ^ ^R vJH't’ 5R qft «tR RRIT I I

15.1
3fR#5FT cf5 RFfFT ^ t\ cR yvjvcJd'i BtcTT %, fRtfcRJ ^|cT 3?te ’TT^T A 'c4)«x' ^ 

’TRZFT ft EFFT ’T^t ^t qrg qcRT ctR<TTcl t | 3R 3FR RT? qi^d-sd ^ TTFTTR FN RR ?Rtt

?ft TTf ^ q> ^tcTft cTR qff ’fNt RtRl^'ft, ^RTfeR ?ft 1300°C R 3Tte cTR qR q?ct ^Rq qR 
^ 11 ?RT WT qT^ q^t ^T qR qR q^T qRFt ft q? ^ ^ ^RR ft qi^ q^t qra q^t 
ffq ^t RtgfeTcT qR^t qq qqRT qR^t t, f^RTft qRqt ’TTcT q|F tftf-^ftf v3RR ft ^ ^RR 11 

IJRT ^RFT ’fret ft vTRR viOcfl ^ q?t 3fiqRftdH, q>l<b q^FTet q>t 
ij RT?qtq frdt t 3?R ?RTft vTcM'-q qTcfr frft. efr? 3FRq> ^ 3TTqRTT^g «^t 3fiq#qFT fr ^TF 

qRlfr qq qqq qRcft 11

£fq-Rqtq A Rt% q^t eTRR ft qfr cF% etRR ftet t, f^Hcjt ’ftcR F^qcTRRf? fz cFft RFcft 11 
qfr rRlfr qft q? ’T^t iJHvjf’FT f^t (ffddff^q) qR qqq qRlft 11 tFFT ’Tc^t ^t W^\ qR qR 

q^qr qR^t qren oqr qq iftqq f^tciqi qqrqr M ^Fn wft qfrq^-qfrqft qft ^qq qqr ftfrl i

RRjqqR 'jqqR’q

3TTqqqqqTT

’T^t qq cTR qqrfrvrTcTTqR
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5<sid qffqq

16 tIH'i cJ^ cf>l4R)R}

3RR F*T qqr ^ i f^5 efrg WTRcf), ’jfeqq, rfFqR, q^, t FcRR 3Tlft qft ^ ’Tc^t ^ 
3RR ft ^TcTct I | ^T RR^t ^RT TR? f*RRt | % ’T^t ^ 3FqR ?qqq tfrcTR RRTiqPtq> 
arlfrf^qTaft qft ?^tq anfr qqr^ ^t qqq q?f qqr ’ftfr ft ^rr q~dcft frq ^ qqr? % qft^ arqftt-
T q ft I ’frq RsJ frq ft '^fqR' gTRT fq 
ft 3Rqrqq> frq frqR qRcft 11 fRT fr qftq> qft qtfft vdMiflRldl 11 qfcft eft q? ^fcFT qq 
qqq qRq5 qR qqreft I f^RTft cfrf-afrqRTTf’g afrqRfrqq fr ^qqqRi qr^ qrq qfcTq srqRRn ft 
q|q ^Idl 11 ̂RTRT q? 3ffqRfrqq ^ OTtTTqq> cR cRq cRT^T 11 3R qf qftqcTT fqqr RTST w^d
gtqr I qft 3RR ft ffrRrf ^ qrq qR qft 3R^ ^rr TRt rfft t qan frq eft ’fHt ft q^R enft
gqi? ft qrqq? q€t fid! | fRf qfRi-qfrqet qq ^t 3RT, Rtf-^qR* fl qq^t qTet q^eft cfr% f[ 
^crqR FTT^ ’TcFTtcP qf[ ’ftfr ^ 3TTcTT t, f^fft fq EfT^ qq qq^Rq q^ 11

yqq q^fi qRRR ft qffRqr? Rr^m tr qqq qRdt 11 fqqq qqqR | qRq fqr ’fret ft qfrq 
qR^ 3Rqi qqq tJRI qRct qRR qft SttR RTSeft t eft q^t qra qq qt?n ^rr ft ’ftfr qft 3TR 
3TrRRqT-3TTf%Req 3Rqi RTReTT dq qRdT | aftR ’ftfr q|q^-q|qct TffeTet efrf etqR ft ^TTeTT t | fRT 
g1%qqTf f^ftt qq Fig qRjtq afR qr^f^qft ft qgq qfeq 11 3R 3FR fq qqq qq^t ^ ReRq ft 
qRR ft -ftfr cjft 3fR qqf eft fRT qrqr q$ eftq grsq qRq f (3Ticptet-24) i

<?i^ qra cr EnqqR qRq ften I qqr qRrfr fr qrd qq 3rt 3Tcft ft qnen 
t I fRT qiq ft efR 400 °C-500 °C eTq> RfeTT I | qfT qftar RR ft tftf-tJtf 
3TqRq> ^ efrf OTqRn^g fr 3Tfqrfrqq 3TeFT ft^ qft q%qi TTTR’q ft TReft

qq qRTet 11 qf fqr qftq> qftqel ^qRq fqr RTRcp

ffS/37 HTRW :

t I

/^efrq qRR : dR qgeTT t affR 3TTqRfrqq-ffrqtqq qR ego frq ?t RTTeft 11

cj(frq WRW : RTRI cRcR qTcT fftcTctR RqRT RR 4 3q uTTcn t I qfT eftf-3TqRq>, qftq>, ^t 
^ q^R ^fR qr^qd ejft 3Tcft qfqrq q^t ft Reft i ttr qrq 1200 °C fTqr
I eft 3FJRR ft 3Ttq?frqq ^ RrqeT fcFfrqq qft qf^qr 3TR«T ft RTeft I | fRT 
ff^Tfet ft CO, ^qqR C 3ftR CO qqieft t fRT^ qrq 3frq#uH gqq efr^
RTTST. qjj#q ^cRTT TTR«T qR t, eTqr dRet efrf RTeT Rtq^t ^R ft ’ftfr
ffrrfr eFTdr 11 fRT qfcTd efrt ff Rqqq 4% qq#q qq 3rt r^r 11

1500 °C-1600 °C dR tR RgqcT qfcTd arqR-qr ff 3TcFT ftqR trig % rtr frrft eFTeft I 
ftRrt f^Fq affqRTT^S, Rifciqic: 3TTfc 3TqR?4tq qqtst qft qqq ft 3TcFT qRd qqT qR R^
qR rtRcf 11 fqR efrf ReJ fr q>i4d fr RtTq-RTTq egw 3T9T fj^ffrffrqq, tffroTqjq, frq’frq
qqRqftRRT ^rffr frt ffrcfrq R?fr 11

’, RTc^R,
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S'Wld

17 ^ v3cMTq

^r 5rg?a I qfera eftFi i yrg^ 'iwt Rra>c^ qr^t

% ci?f m>ii $ qro q^rq ^ ^r ufct Btri 11 ^rfc^r mg ^i 4% w<h ^ arcrrar 
Rrfer^. 3nf^ cictj ^ | f^r% t^qif^rcf ^ (^q ^ § i

q q? cRq fjRFt cbm BT^I, ^JcPTl ^ qrs? eft? ^ qR^cf cfRcfc BWTcT eT-TRI 3TRTR BtPT I

qfcPT cb^l effB g<sMa: cf! qw^ cf>l Bid I t I BWId sldRf $ feP? 57T4 'frpr-b'< qm ftdf diRq 1

qm #q mflq i serr^ ^rnt cftBI ScTT^ ^ qqq mrdl I.
c4l6l ebb'll BtdT ^ rfl ?q qtq^ \5Md1-'jl'^ ^efi 2l<td 4 uf*TI Rltl

'Rm aifim' cbb^ 11

11 mm 3 mq gq 1000 
Rmftrnq efrg cPir qRrr t eft rwi 300 fWrarq mgqd mreft 11 gq mgqd A 92-95 qirRid 
dq> ^feqmr BiicHiiB-B slR qrm A MnO, MgO, Al^O^, Si02 q^Rg ^gri 11 gmq5 prqqq 
mra qfcRTd cm rnfm Mm A 4$ 3 dm c^th*] 4R-t qfcmd sq^fm ^rW-d

^ gten 11 qrq?t mgqR ^ gm, ^q ^dT, mtq ^q britR qqi^ «Riq qrrer f i

efig 3RRqi 4 mqR^m % gA c^ mrq RfcPfR mgHd mudi

ddrrqq

C??t 3iiRsi^ ^T?T18 eftf vicHKn

3T»ft deb cTtg-vicMKd q?t qg^ gRi q? ^ mm qg€t RRi q>t Rwci t Rm^ q>RR mtg 
^ q^i dficpf q?r mifr 11 mm q5t ^5 mq^fl I- 

gmq5 Cfv^} qrei $> md ^ ^dcT «r| 3qq^R qq efrg-3RR<b ft B^MId %qi mi mWf I 
3fR qg ’ff qqqTf ^RsT FRIT qRrfl 11

qrs? qra q?r cRtt^ ^ fM mgr qeb mR g4 gRqq sfR Rrm^ qqi4 q^t mqqm 
qFot t, q^t cblfcbq cblqe) qil qiTq> 3Tqq

qq 3qq>R ^ dtg 3Tqm> q?f dTg q^ ^efi ^ dm ^ #Rq drf^ dm dm c^ did ?qg qqqR 
m mm qq^t ^ RrtcI mm qg gqqr q^t m%q i 

dqRrqd mfl mqrmsfi qq 
gq dqcb (dV" qqq^t dd TgcTMT MFdl 11

gd feff^ A dRqf qq mq qqq^ arRlqT ^ fuRR^ dcmi q d dldd q^cTl § I

mm dd€t dm gd^ ^ arm qgd-^r dddt 'mlm mqd' alR Rrm^ mm ^
qgmq q?t ddmr qqcft 11

dcdldd

i)

ii)
qrRb cRjR qRdT A] ufpRl 11 gd q^V-bdqyqR

t mm dd^t <A mar mm qgd dR mmi q?t ^rnmn i(iii) dcTdq

(iv)

(V)

qTdfqdq

41

gmid qRqq

19 3TTERR RfsJ

dtg 3mdb ^ dm ur£\ gRqq^fi cR RdT dcTR, dTd 3Tq^m A €l qq^d q> dqtq R qq 

gd srqRld rn OTq^Rm gqd qRr4 qq qqd qRcl I dl gR arqmm Rftl cbgct 11 gd RRJ 
R «m4 qrR dtd efTg 4 85 R 90 qfcmd d^ RTg qq 3rt gtdi t dm Rq dim mqm 
mqdTgF FgdT | | gR did! 3TRRd dl 3TR 3TT^ (Fld^qd R-g^dS 3im7d) qrgcl’ f | qg BST^f- 
^l^l qlfdql ^ dM 4 mdl ^ qi Rr gd 3mf%fd ^U1 q^t gd cllM m <qi qR <bW q^t gR^q>lk; 
(f^d) cTqR qR Ret !. RrR dm g-fecbiRlci dtg (HBI) qrgcl f |

mrRfd qR^ 4 qgqd xTimr ^ mm? m gR gd %! anmRd qr cbRrcd mmRd ?qm sqqm 
qrg^ 11 gdq; dqq qq RglRm mg>fct 25 A qqitqi ddl 11 % mmRd RRt R Rddd 90 qfcRTd 

mdi mqm ridR gtdi 11 gd 4 gd q^ qqqq A> qmi <bt mmYd 4 m wfti % \

^ Rr - dRdiqq? d^l (dTdd qr4d) 
gRt d|l (RdYt %ed iRYd)

cl yield ddR d^I (qcJdTgdg sTS M>4d)

qcb qd (Rdllf)

% 3TimRc1 d^l 4 gdq dd R Ml^fclcb 4?? qq dqqtd %qr dTTdT | | gd4 q=q4d dtdl- 

mqmgF dm grg'gRm % ?bT Rrmq #1 g?m mi R Rtg arqm) A mq^Wm gqd qR4 qq 
qRm 11 gdff art? q4qR q? mmRd A dimm qY 
qYfcfRT cblqdi mqqqqr d#t, Rt 3R^ gddT qq dq mig f4eTdT A\ d#T I

4d qq aqmRd dftm didim dq R 
qRfrf4q>Y 4 dmq 11 gdft 3tR HYL I qft 'Rdi^' gqR 
qR dqqfl | q4qR qq dqqfd SL/RN, fbqqqfeqq mR 4 f4mr mdl 11 gd 4 3P4 
A\ f4m-f4m dm R q^ 3fR f4ftRTT RcbRid gt qq4 t qr g'l 11 qgqd f4R qrR 4t gt dd^ 
feR dqgqd 3mdb cbT gdld PRiRl t I 3mdb 4 eftg dm (Fe) qq ufcRld Rlddl 3#q) gRTT. 
dddT 3R0T I 34? qg 65 qfcRld qi 3?Rcb 4gd? ?gdT I I edg ded qTd gt4 R gd dddd ^ 3rR 
qfRrm d# f4er4 i 3mdb dm diq qq dd qR gq>t-gqR: d^i gRn m1%^ i 
gRqq qdfqR dm dd? qqw? md dTg qdr4 A> foR gq^dTR qR4 f I 3RT did Rtg 4 dd qqq4 
arRcb Rrg gRq I c4 ?gRi gm 4 dd4 qgd 3tft qq>g4 q4 ddiddi q^eff 4 i gdYt qmq ^ 
fcR did 3TTq?d 4 gdT f4cdqR ddq4 gf^qqrj (Rc^d) ddT cf4 f |

qqd

gy-cldld Fbqi did! 4 I qgT dgdldeTT

qqd cbdff 4 T^dT Rt fYtdd sfR Hyl II 
did qRcfl 4, qg dMiciR qqd d4t

ddTdR

qR JJdc4
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20 : SFTeR 3FTcRPT
^ ^ ^C1: ^ ^ ^ 3^ t I 5J2^ rRTTf if 3TTf^ ^ ^ 3TR^5H 

3^1 3fk ^ rRTJf 4 ^ 3ft^R 5^ ?t?TT | | ^ ^ ^ ^ efTf-EJig ^
I I ^ ^£TH ?3TT 3fk '^^T- » ^ ^ ^ qf^
2ft i an^trf-26 ft ^T ^Rtftr ^rreft cjft ^rft^r ^?if^ ^ f |

^RT fftfft ft ftt ^ ^n ^n ^ cPFT OT ^KTf | uRfo Cg0 3RTJ f^Rff ft 
ftcte rTSTT ^ ^T ^Tfft ftt 5^TTR fft mti t I fftHl ^r Vfaj Wftt vjijqR | ^ ng^ 
3ft 3ft^ ft ^Md^T 3fft35 fftRH ^cf^inR^ft^ftcfTft^f^ 3TcR[-3TeFT ft?ft ft ^‘cRl 
^ 3^ 3T^%rR x^f f | ^r^T c^ f^J Mee, f^ft^, ^qftfT W^TT ftcS 3TT^ | ^ ^ ^ 
33 3RT *RT ft fan 2JT , ^T fftf^ tR 3^3% W ft 3FeTT ^ ^ q^r ^ ^%3T^T f^rft ft 
CW3T 3TT 7FI t I ft fft^Yef %3Wqft^ cbml^M gRT WfftcT c^ qafq ^rttj i*
3 00,000 ^ ^33 3ft ^Tg3 8RTc3 fV^ft | ^Rfft WeRTT ^ 3T3 6,00,000 qfftqft 8RTm 3ft 
3t 3tK ^1531 3fafRRn ^ ^RR ft wfftcT 3ft umpft I ^ fftfft cfc g*sq 3^

<Hd

“I ipfl
3337

(i) ^ ^ 3T^T ^ ^ ^ ^ ?7%3TR 3ft 33 7133ft t |
$^Tft 3ftfftT3 3ft 3 el 3ft 33373333 3# |

^ te3? fftfftftt ft W'lcfl SR33 ^ 7RT3 ftt 733e33 ijftc3 eT33J 3jft?
^ f, fftHft 331 3RpH3> tjuft 7) 3iT3 rTd 7T^c3 11 ^RJ ^ ^

3ft -fftftl ffteT crkrt ^ 3373ft! ft! uft^l 33 71333 | |

^ ft 3337ft3Rf 3?! 7^33 333ft 3jfftc3 ^ft |, f^RRfft
ft 333ft 3fe ^3ft fftftTT ^Tfft3 |
53 fftM ft ulft-fl-ftn eft ^qftm ft toeft vR3Tg3 3ft c3cR€3 ftt 3ft 33 TT^cft ft 323 
?71 f^vTcft 33 73T3t3 33 333ft|7jRf ftn \3c3l33 3> fe3J cfj7 71«f>ft ft |

^ ft "^#=1 fftfftrri, clft3T3 2T33 33ft! fftfft ft 33f$fa>
^ 73324 7714! ft |

(ii)
eft?-(iii) \3!3lc;3

3331

(iv) ^333 51373 723fft7T 3>Rft

(V)

(Vi) 77R 37 gc3T3e3 33fft efft

21 : ?^rm cri^ <& nf^r ofl% im ^ ^TcTT?
tT33 3^4! ft IftcTft 3Te! 3vgft ftf? 3ft §7331 ft 3fft3cT 3Rft eft ftfftcp aft^ftt^R 3^ 

(BOF^ft fftTRft 313723 ft # 3T3f c37 1ft3T 3373 ft | 37^ ?71 3^573 ft ^7313 efft a^ft tju^ 
3^^ 33337331 ^3Rfteftfft3?31^R?33^3eit?ft3^. fftf^gR 3T wfttTTI-^ft
33ffi&3 33ff 3ft 3RT efft 357# #cft ft | ^71# f^r fftftq 3337 3ft TlfeTT# (ft^eft) 3ft
?733Te1 %I3 3373 # 31?] ^3. #fe7T33 fftfeRIT?? 3T]f4 #fft35 fftuft eftft ft
gT3 37 ftfeft ullft ft | ?ft eft? 33 tjcftqqR TiijrJKv# 73 yi7f»*H<ft 35?ft ft |'3M3R
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3)iyfcl-26: ftf?l
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22. §<Mia WTTq^T

3i^ cTcfj 6h4 die 3?R c}ii fcrfcjwf <^w wR^ij yim f^rr i RRi^ viMiiVil 
£f>t 4t i dTf ^ dter ^ Rrd'di I dan 'jt^i

I, ^ ^ 'jTFT^ ^ STR 3T«f rraf cfR^r 3T?J^ ?n Wr dtt ^ ^RTd ^ «R?TT | |

6di'Tl 3)Mdl ■>TM3Ti 4 eff? WZ dt Rldcll t ?Wlci 3>T v3crl<g Rldcll I

S*TR fcH? ^ c^Tfl £l t | dtt eft ?sM, eftt cft% ^ ^T ^$K, efte eft 3fR

M tft i arm «frd-*TTd ^'m] 4 srft eft? sfR ardq qft qrdri i f^ft, ^FdT
qi spq qRcftq qrqrati $ ^wicr ^ ^Ri qrqr ^5 ^ (E spade) ft
11

etMlci vJcsiq*i f^Rj tf>l T[of 4^

tRd ^ Rtc^I gift eftt 4 cpT^q eft wft qr?r tnft 11 3fR
«^§d ^ 'jqifrft qr srfqqtft tfif, awif Riel t, — -demy, miWlyyi, ^iftvji, RrfeT^i

I 6HKI Medl W^ld eldf ^ eft cfrH ^ cf-,H ■dl'! dldl | 5^1«£ e|l< epft-cpft

qf^Rd ^ 31 j'MK ep3 EJTf dedl ep] Rl^f^d did! 4 Rf^RT efrRTT eMKI ^RRT t |

m fWd vdcMiq^l qq ^d t dft 3Tefffed 3RJ%ft cpj RRiqRd ^RdT | ^1 ^Id 
4 mRccJ->>!u| ep?cl t | ^Ft ?ftER Vi(fh-MI eft dil'eR^dd ^ft Hdd ^JFT epycl f | vjf^ f^j eftt 4
q,dl ep[4d 3TTeRftvjR c^ Rldepy 'cf*j4d ^-Sjiepdie-s' ^TFl *HI<ft t vft f^ETft efTt ^ Rlcpd 
«fR «liey ft dlft t | 3TW ^5 31 if41 t vft cp|4*1 eft cR? %T dft «Hlcfl, ftft f^> RlfdePd dfR 
^i'ldld | ^tfl cR? ^5 STftfed q^isf TRTTCfRlep dft7! ft TFTraft ft ^7^1 Rldepy dft q^iaj 
«Fn ftft t ftt 3TRnftt ft ^yqid ft ^tir 3trr stcrt ft dici 11 e^ft fen? <p« Midep (qd«rH) 
$'Frl*ile1 fft^ dlcl c, 'd^l6yul ft feH? fftfeTepd affeRd^g ft dFST Rld«py ftfeFRRf Rlfdftd

sHIdl I. ftt qifdd ft dq 4 6eeP7 ft^ ft epRuj rTFcfR ftqcft ETTf eft dd? ^R 3TT dTcTT | |

ftt M<q ft ft ?ftt cR? 'ddpy afR qjRftRd ftl ft yif^ei ft dq 4 arePT cfR ftft 11

[Si] + 02 + CaO ~> (CaO. Si02) 
[P] + 02 + CaO -> (Ca0.P205) 
[S] + CaO ~> (Cas) + 02 %

qft [ ] fepd EITf ftl t dan ^ftft tePd ( ) EJlfdd ftl |
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swid

JR>R 3ilold 'Ild4> ^ ^tqid ^ c||ft>d ^frx 3{cfiRjd ^ HNI
Pit)Rid ■d4>ri % i 3ra tn^ ^fciRcM aftcRfroH h\-a\ ^ sdi^i ^ for? ^ ti^RrPr^R 

in ^t-RrfoTcfR 3?t ofci t rsfi ?wci ^i ^ srt^to ^ §| wr ^ ^ ^ %
clan ^fl wR>t)i ^ cmi? ~$Wid FcT ^WIcT (Pho^ cf)Ta 11

q^of ?n xTcrf ^ f fa PrP^r qRRerfanf ^ vjnfan ^ fen? ffa^-P^r ^fi ^ 3T0R- 
aroFT nr^rafi faen^R «rfcT ^ ^^Mid ^jn far? on 11 ^ tir^ ?wd «RTci

Pit)off 3icRer[ ^i €f faorr^ oncft t cran ^fat faorRf qrm arfarfr^n fanfarr cp^i ^ 
^facf t eft faoTi? nfaf an^aif ^ 'far^rft' Rra qicft 1

tn^afi nrf faerr^ ^ fen? ^faftwg' (oft? 3 c£ Pt^t) sri faq ^ % rrn anien^i 
cfm enq ^R ^?lt4dl '^[ ^-dild ^ ^oi oilcl t I rpfa cgu
d^d §ot)lR | cR? STR?! oRRci 31 j'dl'>! 5tMld c^T TT-diqPld) 'HMdd

^t ^tMid cfnR qn sraf t —

sTR £?t qvRT

t — fa?f?far, ^^YcRrfa^R,V5dl6'<ul

qr ^Ttf>c( 11 ^^rq

(i) ofi% 3 viMoi^r ar^fanf q^T q^r qRm i

(ii) qnfar q?t nr^r qft qf^ qrq qRqr 3fR fa-r ^•swi^'di'!

(iii) sffcRftoR 3ft qrqr qft fanfad cfr^tt rran rjRRcT 3t^tr 3R? yy^ 
fftcnqR 3TR?nq5 'd'diqpiq) -dMed SITO cRRH I

CRRT I

vjcmich cj?t23 : ^xMTcl

^pttci 3d ?frtR <r>4 qq»R ^-faqr qq ^^rq^n ft qr^ n? ^m^-. qra tR fafc q^m ft 
fa qrwi mol fan qqjR qq ft; qm rs^rl $ tpjr mtR ft cian ?n ^fai fan qqrrc §nrHid
qRcl ft I 3)ioiq>e1 ^nrm qmft qft qf fftfau 3TR ftteft ft—

1) 3Tfa?ftqR C^ vjqqVl ft sfnTTcT «hmi i
2) fadoft q> vjqfar ft $-<qid «mhi i

qt gxnft efftft sfR ftf ft fanqq qft wn fan xnfa? i ?nft ft r?^ ft 'sffar Fraf fafft' sfk ^nft 
ft 'ajRRT fafft' i ?nft ftn ft snft ftf aftnn ?ra} ferRj qq ^ftmor fanr qq ft nan nrftf-qr# annn 
qRcr^ ftf fftoi qqftft q^ sr anft nft swrn qfaftqmrqft ft ^nqq nqzfrn nftf ftl i qft ^nftl 
nflftl fftfaft trc ^nqr qorftf^ft-ftfttsnftqrft ftra-qn qqf ft n^rnn: qq fti qn^ftt i 
3nqr n»^uf fa?q ft eppm 65 ft 70 yfafin fnnn snqfttqm eft nqfttn ft 3*11^11 qnm ft nan ftq 
30-35 yfci^rn faqroft qft nfaft ft ftlqnm
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qmra qfara

3ilqftloid faft qft firnm srfan fttft ft maj-nrar ^n faft ft ^nnd qmft ft qm omm 
ft i snft mqft qft nrqn ftf qm faft ft nan ^or fftotrqR ^n faft ft nrnrqn nnnn qm snrft ft i 
?nqft ^oidi ft fft^ct mfom nfaft (^ftfa^qr anft qfan) ft Fn wn oftF aftq nPn sreRan ft 
S^ftmoT far? ^? Fwn ^ftq ftf ^ftnioT qR ft qrqfa snqftfqn faft ft ftq^ famn eft^r 
ftf qrm 3nm ft i fajn n^f q^ anmftn Fnnn ftftn amm ft rftft fttft ft nm nm 3T^ft ^rm qn 
F^qm qm mm ft ftt ftmn qR mqrft qft gfan ?Fcft ft i ^n qtftf nftfai mi Fn snft nfann qfam
ftft I

23.1 3flvjI^1 m ^ §^101

^ anqftfan ^ ^xoidioi $ Fmm qmft qft faft qq qnr nFm ft i snqr faq ft F^qm 
qn 70 qfeRm nnnqn F^ft faft ^ fan ft i ^fciFra q? qq^ qqR mft nf opppt 100 qft Fft ft7^ 
ft ftqft ft^PR ft qFoft qR qreft oftft ft tftqR qrg f^HM ft nft qRft qft fftfft fftqfftd 
3ft aft i Fnft qrg ft Gnqftfan 3ri frt qr^i nftft qft 3r?jfafti qft oTonft qq qqn fam qqm an | 
mn nmq snqrqjR qft nr? snqftfqm qq cqimmfftq ^r cr 
srfqftfan fftdcft ’ft n# aft i ftfan ftnft ft nftf mm q>FT an fa qftft ft MRtq>x!U| ft faq qrg 
qft cjomr ft sffaftqm ftm arfaq nqgqn ;rtftt i

3)lcRftvji*i ft qfftqRm ft 3rmq fan | mng fan qm ft fr qRmRm qRft ft, mnft mm 
mqnF qqrft qq qfan snmR oRvft t. fat eft F^rft 3)faq mq q? mn qin qft qmm qm gffad 
qqn 11 fan qra ft fr nF nfam nmm qRift I. nft 'qqqfa' qrFft 11 faqq 
mft faq ft, faftqqR ?jftq ft oFm qmn qfftqrn f^ Fftt faft ft qnrm qnm an i ftn 
yfftnn ft fa\7 'sftqn Fift qrfar sfR 'Fftfa^qr 3nft mftn' qq nqfttn fan an i faq nniki 
fat ft qrq Ffqm nmrqn faft cr qfat a^ftann fam mn mfa ftftm qqm ft ^gtiR fam mr 
mft i fan fttn fftqftt q^ fatn qmn fam nrn, ft Fn qqqq t-
(i) qpj ft 3rfaq5 ffarn discoid cST fam t fanftt Ffqm qft qRft ft qft^ ’jfftqq fat 

faft i $nft 3ioii3i nF ffafoft mg ft qftn qRft mnqft nftt qft qm rr ftftt 11 Fnft mqrf 
qft Frfft faft ft i 3pr Fnqq mo 3ri mm mq qq Fmid ft gm qFm ft eft qF ^mid 
qft ngqm qmeft ft i F^faq mnn nt rf fan fa ftftftq mrnftq ft ftftt nrrft qioft qrg qft 
nrFfann gqn qR form rnn? i

(ii) 3rq faj^ sffqftfan qm ^ ft ftft ePTR ftt mn?, Fn 
ftmftt qft nm fam faft fr 'mftm mFet ft i
mm mq ftt qRRnt qft fafa gq 3Rftt gmm qft Rftqfat ftt nRfal aft qftfa qrg ftt npiF 
sffaftfan F^fRTor qRft ft srfftfam qft farm qq miftt ft nan mnft srfftm mm mq qnn 
fan ft i

gftn: 3ffqftfan qq 3nmRn qnqftq qft gnsrm 1949 ft sriR^m ft gf i Fft 3m fr 'ftfftm 
ftTqftfan mftqr'm BOF qrFet ft i Fn faft ft qft qqq fftmfad gq fanft qftt nt qm ft nft 
ft srfqftfan qn qfar qRrm rnim an nt qftt mqq ft qiFq onfftn frt I Fnft qnm rf qFm ft

vJcMTqd

fat fan an 3ftq snqnftt ft

nq>
qnm

ft qftt aiRdi ft snqftfanoRRn

(iii)
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StMM

37^ cf?f 3Tf^ wet ^ uiii), ctt^Rpi arf^ cw ^ cfan ?Wct ^
eTPTcT cfR ^ cfjTT ^ | ^ BTf^ cf5 cp«^c^ct>^ cMi 3TRrcf) 5TWI ^ ctf| yiffTy ^|

;fnwfl ^fqrcT eft geFTI ^ 3R ^T ^t} ^ 3T^t ^TeTT tfU eftft $ ^RTeT ^ 3^ ^
11 f^?n ^ BOF ^r dJ|idi'< a^tpr ?t tft 11

virMKd \i$)H ■JJd ^ m | irq Rld'D 3Tf^) ^]ff 3fR tR 
^T^f, vJcldl Jlfdd ^TTd ^ c^tjj feRaf^cT ?tcf^ "$>Wld | ^ ^fqicl efroj
f^Td^ 3TRm> FT^I

3Mf^d drefi eft ximmPict, 3Tf^JT ^ #Rd ft | m ?T? .5?^ ftrdft! ft ^ 
ftft viddl ft ftft ft mR^xJui ij ^ dT^ftTI; vJdTT^d efftdl 3|R ^TTd ftl ijuid)

3T^ft ftft | ^l^fel-27 ^( cF^fft^ ft ft fftsTP? ‘'KJ t, OTcfftldd Wfft cllft 
ftt ft 3icrn-3Tcm aTcRerft ^ % I

ftcfd ftm Cfjft ^ ^ddT srid Rrftr cf^dT I fft qr^ ^ 3?TqftftH ft
ft dlft t qj dft ft | qrq ^i v5jq? ft arfqftWd dqj ftft ft disftvjH ftq qq qcp qqrF ft

vlcMldd

, 'dddi ft ^ 3frqftturq ft 'fpqft qjq

qr^q

3n^)f^-27: Rfil

ftqq 11 ^dft ardTciT ftrqftqR 3fR qr^ft^R qr^q ?q ftd ft ^q-^qq ^-q qr apq ftTf 
qroTep qi ^qid fftcnq qq^r qicq qqift ft q§qr ^qft f i c^qft? qra ft ?q qft ftfftft
5KT ^qqid qqj qqft 11 
fftqq ft qqqft? fftftqf f |

ft fM OBM, K-OBM, KMS, Q-BOB sfcqrft ^ ^
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23.2 fcl^cl 3TT^> STTF 5W?f vieMIciH

3Tft ®q? qftd fftqi {ft fftq q«qR w^\ qi 3^ ftft 4 ^s? qjq q?
qfftqi 3lfftftqT qr?ft 11 $q StlftfftqT ft fttVTd cblftl qr®n 
diq qqiq qsift li ^q dq? ?q 3^ ftft ft ^qqq «rt

ft qi q.(4d 3i'Tm ft qiq qqr
3TeRqi ft

ftft f i ftfftq qft qr#qq) qqift fftqqr ^aq w^n cft?r 11 3^ ?q sfn ftft qrq ft wqnd ftqR 
qft ft ^ft-qft gqft qqqqft ft fftqft qrft qftq, fftft qftq ftft ftt tftrR. sisrai 

qq ftq-d^R ftft 11 qqft qiq ?q ftq fftr sqqqT, dqr qftq sqqqd ft ftftd, ftfftqr qi 
ft qv? qqft 11 sp^ ^eTlft ft feP? iq ^^Hld q^fcl 11 3n<ftcf-28 ft
fqqq qpqq qntqi qqr 11

q^-fqq

qjqif

jfr^-28: arrai vftH

^qft fm^z ft ftR fftqftrg ftft I fftqft qrtqq ft fftqrft qqrf^d qft qqft t dsq q^ft ft 
ftft ft ftdi 11 ?q qft ft ^ftq 3ftft q^ft ft qjq ftqq^d ^ftqft^ ftt q?ft fttft ft qn ft 
qrft q>qft t fftqft fftgd qrq ydifld ftft 11 m qft tfft ft q^rft q? qiq q?
q?ft qqqd ftqr t eft fqr ft qgfcftr fftq>Hdi ft fftrft ?q 'sqft' ^?ft ft i $q 3Tift qq diq 
3500° ft. ftmr ft d^r ?qqft qft^ ft iqqd fftqqft eRdi ft i fq qjqwr qq qqftq ^rtct fftqr^ 
qqrft ft ft{ qqqft qrqqq ft i ?q fftlft ft site rngq^ q^ qq^t i fqft ?qrrq qqrqr dt qqqft 
qrq ft qqg qfftteft^ ^#q ft ftft qrg srt sq qqft ft ?q qftt qr?ft i ^ 'tetei qR' 
qrgft ft I qrftt-qiftl ^qqft q|d 3Tcq q^T ft qqteft ftt ?qiTd qft '5uTcTT 3fR qftqd qft qgd fttft 
fftq ftftf ft i qqrfqq ft Rqj sicq-qqftq qr^rc q^g ft ftft site dR ftft q^ qqqft cRJdr q? teftd

ci jrqq
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5WM

M-sai t rT2TT ^ 5WcT cTR <& A f^TT uTT ^WT | yTBT ?WTr!
^ ^cTT ^ ^TKT *T?cg ?t 3T55T cTt ^ ^ t W51 ^T ^TTef 3Tf^) ^ |

%?T 3TFf5 ^ ^ fWRT ^TR c^ ^ ^ WT^ ^ -
(i) ^ cR? c^t 3WcT (W< rTOR ^T ^cfnTT 11
(ii) f^T cRfR cfT^ ^ feR qi ‘^RS ^ uRRcT ^ I

(iii) ^ ^ ^ ^ ^ '•ft f f^prft yRl^f> Jjft ^
dJlcft t I

tn^ vid^ cfc ^ ^ffft qf^xroT (R4>i$R<i) cjft yfft^n ^ ^ ^ cfft ^ | (
W'ft ?m f\ rR?-cRg ^ 17N ?T^f c^ 
ftt cfR Wr( § |

^ 'jft yf^RJT cR] (3TT3tft?H)Mid

^ ’'ft ^ft ^yift tR HfH ft^TF vjRnft t | fnft ^ft^l egg
^fteR (dR'I-Wtf^r) ^ umft ^Kft t; fftR ^ ^vjf
3mR^F, ^RR 3fR eft? 3RRJJ5 ^TcTI f^IT vTTcTT f | XJcfj ^R rJTuf ?t Wfft ’R ^
cTRR 3TTcff fcfRjj vrllrfl I | ‘EIH efft dccO ^TRlft eft fftrft affcRftvJH Rlf^FI efft ift eft urnfF 
t I Wft ^ f^F ft cfPES SftcFftftjH Fft eft? 3RR<R ft ftt fft^ftF | ^R^ 
ft viTTeFT t |

'JoFRn

WT

'T efeRR (carbon boil) |
arvrftcT fft^eft EJTg ft ^r 3RT SFRRftdH ft fftR^FR ^RRfa-^STRRTT^ sRTeTT t ^fl ft^ft

ft jcl^cft ^ ^ ft ^R | I ^rft qft yrg ft 3R5ft cR? fftfftcT (fftfftftrr) ?t ^TTeft | fFSJT 
UT^F ft^R ^Fft ?m ’’R 3FT uFTeFT || IRF f^fcF ft mgJFR 
^atRl^g ^TeRFR aFW^cP-m^FR ^TRR ^RFeT cRJ qf^Ruj ^K|H cfRft f |

3FfcRft^^ i^fF efft cR? fft ?ft%eh SFTeft fftf^J ft ft) ifp SRTfo t | ^
3fR ^FFft vi^iqi SF^FeFF <W] ^FT^kTI ^Slft ft cR^ t, ?TN 3?^ %cT ^F ^
efft ?F2FF ^ q ?), ^F 
ft i|uicii e£ ^rft

^ t FJ^F ftfeTRF fftcRTJT q?r 5RgcI I-

3Ffft W5ci 5n|>d fft^cF 3FT^ V$ (3FcgF ?Tf meR ?JF ^F)
5WTcT eft vjIc^I ^IcFlft ft feR afftftftH ^RFF ft 3F^J Tn^lftt 3>T JJSFF
^pft^TF 3FPTeF FTF ft^F «(ftft «PF ^ft^FTcT 
^TcRF ^fftry ^ T^ftP^cR «ff^F tfftq
^ ftt 41qift ft vJTR fttcrfcTcF ft^FcF cfjF Rftp1! fuRFTft fftftfeft eft ^feT tfft cRH 'H^t 
ftt 3Ffftef5 aFRIFRF fftft 
‘H^t ft Mgft ft dm4 ’’ft F-ftM efTF 
ft^F yiqdd ytfRF

^ ftfc^TFRF

5raRF ^FFft I | ^frft eR^ f?F fftfft gR] f^q]?} ftt fftf^ eftfftft 
^Tft ftt fttf^RF fttifft^R^t^IRFfftRfftftt fftft^F
eR ddlcTR

HMcn JRFTfF 3F3 ri^

(0
(ii)

(iii)
(iv)

(v)
(vi)
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q^t 3Fftt rF^ AC Wvtti 'R 3FT£FTfftF ftt ’RRJ 3F«1 DC •d'dl^ ftt Rift feR 
3Ffft^ vjM^chi mm q^n 11 r# qftm ft Rft^ft frf?i eian toftt ?srq?t, fttftt 
^ efftt fft^ftt 11
anft q>ft^F ft Fftq qRift aft? afteFfttaRF/^yq wftn ft «rrg ftcFcf yF^ ftt trp 
^ifftl ftt cftgd Rft^F ft qfftf cf efRft ft dftft ftt ftftu'sft ftcdftt qr ftft^'Sft 
?-encFAfft~n fftqi rtt 11 Rrft ft?R? ftt ^firf srfctf ft ffft. aFift qrftfF ftt 
fiFWI eRl 3FRfF RftjFTeF cF^FT ^tMId ftt JJuldl ft «l§d ■gyR 6tdl t | 
fftftt srrf ycr^t ^f fftftt apy ft fftwi w^u ftt? fft^cF auft q^ft^F ft 
^'F-clHId efRft ara ^fftq Rdlft ft Rdeft ftt <aMd ftt eRF qRft ft yFft 'd'F’ddl 1ftd
^ftt I I

(vii)

(viii)

(ix)

'Hlgt (§^c^H ^TT^Tf)23.3

fftiFcft CR aFFyrfftd FJef) 3FR Q~RR ftt 
^R°F ReFftt eRF ?RFTeF vjftR ft ehlftt FRFeRF t 
?ft 3Frffct-29 ft ^?FtyF 7rtf Ii ?Rft wq 
RFFft qicft Fftq ft fftjFcft ftt yRl ft fttyF
wft y|t Itm qR^ qftar Rq ft q? Fftq ft

efRftt | | ?Rft qq> ftcRWR iftft'FdeFN 'JdRd
Itftt I fft^fft yift aft? eFTft ftt ?tftt
I | ftt ftsFF RRt ft left1 cFlft ftt cTFjq ft 
aRR cRTTdR dd y^lfld fftqF dldt I I dq
sRF ^J«F ft R^d yRT ycjlfld qft dlftl I eft 
vidft yqrq ft 'fi^fftqeF' ft yft dts Fftq ft 
fttftrt feftjd EIRF q?ft d'lftl I afR MRuilH-
Fqdq q? ddHI MR^F qR fteTF I I

aFTq#? R q? fftq> qpj ffteflURF 
aRF?n qft ftrftt I, ftfftq «n£t qflftr ft 20-25 

eld qid ddiqi dF dq>cFF I | 3Fftt 6ld ft 
ftl dftftt ft 80 dd aRRTF qft ft?R d|t ^ffteF 

I dt ^fftqF ft dqft q# d^t q? 11 
dF^q ft 3?-qid 
ftqq dttftr ftt ddcFi 3 ft 5 qq qd ^t 11



5<^in Mf^W

23.4 cpj mRccp^ui

^ fM^ mR^^i cfjj »fc1cf«f t ?wra cpr tfTajftcfi qRt^yui tT6et A
^ ^ ^ I ^ ^ if ^ qR^cf ^TTcI ^1 ^cn| if,^ <J?T$ f^fcTy vjq^Vl 0
«i?t 3R Jjuim hh^ 3 ^ ^1 q? q^Ri «r^ ^1 £ i aw ?q ^ qR^ni gwrei
^1 qra ^

^i 5^*1101 ^ SRRU uTI ^ | ^ 5Wcf ctf ^oidT <& <f?l W'tfl vJVtn 
^ Mq< foofl ^ 3W 3liq^^cil 3FffTR ^Wld q> yWI frR ^ RyfRd 3jR qrr-cl cfi^n 
^ ^Rq>d qqq q# TFT i teruff cfi cgu fa _

S'Wlrt ^ qq RlW aricf^qchd! 3T^TR ?tdl 11
(ii) 5*qid ^ Rfw^ cf)T Rw ^q>,<idH FtcTT t dW ^ §^qR1 qq tTN RTcfdT t |
(iii) ^57 Rl^WI cTWT ^ cN? ?t ^RTI ^ |
(iv) WR
(v) $wm
(vi) *qt» f^RTd ^ HNcJu^ qFTl ^ TRfil | |

WH I C^ 3WcZft ^ 3T^FT qi^Tel ^q A OTRT | 4tq grq
^ ^ld ^ g^q ^ ^gcT ^

^ 3FTcft ^ cj^t 'Idl^l qq ^>iq ?ps W'i ̂ ft £ | qfaqpffcRnq gqrff ^dTT^ SFTd! «TS ^flrft | |
§WeI tf) Rqq^Rm <fc ^3 cfR-cfM qq W?R W& q^rl |-

• ^tMId qRfcq^ui % ufq

^ ^ 3Tt^R qr^T ^ ^ | 3FR ^ q faqi ^ q? vjWTd <f> ^ <fA
qqiRcT -ch^^ t cWT 3'deft ^TcTT-^R f^RTcfl § | ^-dfciq ^ gq ajtq^tofd irf?r ^ gfa*

^|rf ^r?sft 11 3’deft Rrcj ?q ^1-RffefefR qi vgftfaqq 3?tR q^r vjq'qtq $ Wt afrejqfrqn
qr? yrgqer $ qq Rr^ ^ i ^ Rt^i ^ sfr wqr^ $ wrq fatoft qR^vq 

qs>q q5 ql^id ■smi qqq ?ft d-defti qRqjq 
^ ^TTcH t!

(ii) fomiw: anq cf[q qq efl% ^ #r weff t cwr ann gtq
«rqrc) qqq j^-dM qfcjTcf) 11 fqfcr4 e^Rm q? ^rqfi ^ fa ^ ^ qgej
$ q^qR gqt7 cfR fam wra 1 ^ ?r< ^ ^3 w<f> mi ^ ^rmr $ dt afR q>q ^r ^ 
fat tter qj t'ttRraq qi fam 3pq q^rt 
3fRTd 5TH|c|<ftl'fl t I

(«0 fiNffafitviFi : •di^Kuiciqi tfa-fj arr^tfaq qrtq t qqqtRq q^qr wt! otrth ^wf
11 fa#
3Tltq5 Hiqi t ■qqr 3?R aifatfaq ftcuqi uTTcfT 11

5"- 4\3 / HR D / (73

^?Tefq fatq fatti t 3fR 3Tfaft qfaeft^q efT# t fa*fa tttq'Siqcfty

(i)

9q Rl**fti’dd tt eFPFT Y»faq t qtfn i |

vi’defti qRteftyu] cftqt ft, fl gy^q ^#q'STdqjy

qrdT

3fS07 Pfadi % 3fa qtl affafaqq qq 3r?fwnqi

q>f q? ^qqq

faqi 3q?q 11 $qt ^fadqq fafa-di^Hid

'-fti'dft'R'd ^ 3rfaeft ^ unt q? Qcflqcft qRtcftyui ^ 11 ^fa fa^j‘ftiyqqifi
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^yqid qRqq

(iv) : ^-dnid 11 fnj^TuR (H2) sfR qi^tvqq (N2) e^f faqqeft e^ fag fa# yi-didPieft 
afaqr # vjidyn q^i 1 ^ffa fag qlfaep qqrq 3rfag> ^5-r f 1 ^qqq t antq-d# Rrffaq % 
e^ eJdgcl MHlfBd eft# t t Fl^'ldd d^TI qj^Mq eft 'dt^eft'? 3Tqt 'fTTST qrg^ R q# I? I ^#1 
# qqq I sfr ?q Rfaq fat t ^qrq t 3q # qr^? f#ftTd 11 Rfaq tq fafaqq
t # q# t# ^ qisj-qrar 3RJ ?c# 3Rjfafa # # eft# t qqq faei# 11 qq?-cR? #

qivry qqRicfq
UTO:

PlqtcTq>?l

•I
wicfifa 30A : »^«« faTqq hoji#

el-Sd ttt

tftjq HelPleftl

/ ^y^ld c-i'Sci

'J q-q qycjMi tff^q
\ qra

R«ikl m
1 rri■ # 

////Aik, el'QdI
<?l-sd qq?

e^-Sd
3TT3>ft-30C: 3Tc*igf% 
Incremental R^itr 

(D-H)qpn#
3tl^H-30B: kid fkkfR u^iioil I

ouyfrl-30: Rdid Rfqqj
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arccpfrT 30 A,B,C,D ^ f^srrar trt 11

_______ _______ 24. $*Hia ^FTclcIFT (cjTlf^Tjf)

5Tt

\ /

'jTH «PT7R?TT

\
c^-Sel

OTflrl 30 D : arf^'Tm tmicft w^fcT 30 E : Ftafa ipe? 3w?r 5<=n?

?WTr( cf^j «lgd Tl 3Hcf>K'j if gldl t sTR, cTRR 'ffe, HR, W^R. ^ef, Xpi^, Tf^R

1^^ RfR 3TIc^R qj^ cfy fefq Mgel ^RqRT cfif uRf ^RqicT f^Rg if qf^crf^cf fcf^qi qn^fT | | 
fefT; qi rfl ?tHld fife uRTT^ uflrl t qj f$5R Rfcfrf RRfcfR (RR^RJJSTRI cblRtiq) Rf gq 

RcIR 3TTR eRfcf t |

ffRWT if c^q-R fiTg ^cfR £l UqRld 2f| | RR if 3Tfqf ^ cjiR # if q?cfl

RTET^R qq cTRfRR ?fR> ||3TT | f^R fq?cl ?pj cf5 RR RfcTcf RR cfTf 3fRcf)
|3Tf affR 3fTuf ^ R?q if 60 yfcRTcT ^ 3ffe ^RqfcT ScRT^, ^RRlRf^gteffllWrcT^ vftwi 
$ RRTO ^?ff cR qfcl I, Cf?f eft 90 qfrf?ra eTcR i|RqfcT ScRft ^ xt ?tdt 11 ^Rqrcf cR egg

qq’Rt if RTF? RfcTd ^eff^ RRiRcf q-^f, q^f 3nft ^ fife RRfcfRf qRRf -q^Rfi 11 ^gfig^ui fcRll ^f 
?^TRf (FT$ R^S R^fcf) |

RR
Rfefef y-Rcid qiR^f

fife i[ ^fWT 5-10 qfrRTcf gRRIRT RR7 if gtm t. RtRI^T RTTH gif RfcTff RRffe 
^ Reldl £ | Rfcfcf S7RT ?if RRfcf ^TTcT ^f SRfR cR 3fRfRj Rffe fif^fet f | fife 
FR Rielcl ^RMId Rff RfMR^I 3fTR>R e^ RfM if f RRTRF 3fTtrR xjtcfffR, 3fRTcfTR?R

R1 Rtef FfcTT | | Rtc^ ^ oRRfe R?f Rm if R-f ^TFR cR sftR RrsT ^RR ?feT |, faRfRf
Rf4^-5if ^ RTF Rvf RRR ^f RfR>|cH| gRTH RFcTf t |

RRf if Rv»ft-RJ7ft ^RR ^f RtjcJ] £n^ C3fecft RTTeft t eft ^»ft ^ ^f RfoTef Efig Rft Ref?]
^TcTT f | FR ^jrft if rtR FRqieT uTWf I eft RFef RTR Rf Rfe 'RFT if ^R) RTFft RRef RReft £ 3fR

RTRRRf

uTRRR

RRTRf
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5<Mld mRr<I

f^R Hic^S 4?t RfcfF 'if oRR Rit f^RII if f^RSof vjR^ Ftet § I "RF RfR ^RMIef R^t vriH-f Rif Rfct 
R'? RpfR RReff ^ Uft Rtc^ R>t *te4. '3RT^ RTF$ ^ Rt eTTR, RfR Rf RTTRRR, FR^TeT R> cTTR 3fR 
'3RTR) RRTraRfR> RftfdR 3TTf^ RR f^R RReff $ |

F^re qle€ if FRRfef RRfif R?t Rfef Rft afT^feI-3 1 if RRRTRI W I I ^ ’ft RW $ 
vZjf-viRff FRRTef RTReTI t. FR^Tef RfcgtfH Rf RR ^5 ’TFT RUeft RF yfTcfT I f^TRTRR F’T OTfe 
R^t cpR flRfe | FR< cTRF F^lcl cRR ''J^t eTRF RFT RfTcTT t eft ^ 4lo^ ^ RTFR PlRRolRR RtfeFT 
Pfel if itRf Rqi vRleff % I

24.1 RTeTe^ RfefRR (<4dl^)

RfTRf RfR FRRTel 'TeMlRd ^ efflRff if \J^ffef Ft R^t § eft \TRfRt RTTSf-Rffaf RTF $> dllR>t if ’ft 
vJHfel Rtf RfRnReT £ | gRRIef R?l vdeHIRH fiFTeTT 3ffR vieVIRR FR RF^ <£ RfTSf-RfTSf FRTRft RPHTof 
cgRToTeT! ’ft ReTR R^t FtFl RTR^ft t | FRf P«Tfel if PtF RTFRR gTRT FR gRRIeT vfeMIFH R^t Ffet 
^ eTTof-^cT R^t f^cfl RTR^t | fifF RTFRR if 
Fif RfPfR) uTFF 3ftR 3Tf^R> R>TR RRA RTcf 
Rlf^q 3ftR fif)R FRfc^ RffST 3TAR) Ot^-Wt^

RFR | fwl-fil RjTRft RFTR oFIFT § I 
qf^TFTRRRoq RF RR'tf RSefT ^ 3ftRRTeMlFR

efpfef R>F Pf of eft ^ I 3TR SoTT^ R>RifFdTfFF

RR RTF RfR RFTRRT eft FoT Ft vRTeft

'SeRfFR ’ft RF RfTcTT ^ | WRFf if FR RRf 
^4 PwfPel Rfet MR FRMTeT R>t f^oR-»c^M- 
RT R^efR Rf 3fTR)fR if vRMFt Rft 
Pff^Rel RfR ^ %\ $Rf f^t R>1 RrfifR' 
f^RFRT 3fl^fel-32 if FRltFI MFT t |

FRf MRFR Rft FoTT^ R> feTM RfR^f MF^ 
RRT^ if Fdl^ RF RTeMTF RftFT

3FTR Rf *ft0 R^t 3TtR RTTefT 2TT | RTF if 
trgMTRTR FcTT^ q&f RToft M^ftF RF pFffaf 
gRTI I RTFRf ’fTR Rt FofT^ MFf ^ fof^ tff^- 

RFTeTef MRftF RRFf RF MFTRf Fof 
RFT I I FRfRt RffST ^t FF ’ft R-tf^l RFcft 
t f% RTeTef SoTfe ^ MTMT 
RtfeFT FT MftfufF gTR! 3TfRFR ^if RF RFR ’ft 
RTR foTF! MTTM | ^TTRf foi\' f^otF Rit ^t-

tftt

RTf 3fFtFeMIF

3n^frt-31: fife RTS 3 ?wie1 viFHT
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S'WIa qf^rTTI

57

ii tte rnf^T cm ^XTOtTT cf^ UFm ^ ^1 | | ^ f^ffcj 4 If? ^
5fUra ^ | mt 3TTc?R ^ 3nt^ ^ qFTT t ^ 3T^f ^fTcf^R ^ ScTT^ ^ |

q> fc?J 3FR fif TJ^T epgpj | ^ Hvifc^c^ 3Tfcf)R eft SeTfi 5TRT eft ^ ftfft "f^TR

^ ?tt7 4>lRcq" ^ f | f^n if qcTcft ?fte mft c^ gp^ ^} ^Tt 40 ^f 60
M rfcp ftcfl I ^efen ^ gj ^ t | ^ STFt 15 ^ 25 M eft f^, ^ 1 ^ 10

fM eTef5 eft ^ g^Tcft ^ UTO efR^ cfjj ggj^ mrft | | ^ef I gg Sc^ 3^ ftf^g gg^g eft

^ 4 ?Ref 4 f^Rf ?g ScfT^-ftfcFT efy#4 |

^ ^<?1,ct>': cftl ^1 vlnglft 3TTcpR eft Pjchdcig cidl^ ^ffft eft 4 ggj

^TPtTemft to ifof 7ft 11 3R geRft rfK7 ft HI *cf eft g^ft, g^T ^gg | ^ ggg5 g^T

^ra^ft agggg ii ^gfR gTH 3TcR7fi 4 IfirR gra grgr em? 7rft4 i ?g tr effteft ^ g^R
^ 3fc^ gTR ft 7TT2J-7fT2f vi'ltft cftgft 4 ft f^RTcR eft 7-pgicHj t |

'dqi6yul

25. cf>t 3TTc|jK ^TT

ftf srftg ^ enft ft gft agggg 4 qrgr «f^ e I ft «n|cT-ft emft 
^ em ^gftg ftpj |, ^rft fog ft^r angg^ ft gisf-Tnaf ^Wci ft foPfoi ^fr 4 ft did*fo
f^Fn ftnr 11 ftft fft gemg ft fog ^ gjft (tgm) crag eft ftft t ft -gmgft
3fTfo TTFfft ft fog rfR7 RTflgi ?rqT?T eft ft fog TRft q?ft ?g ?7qT?f ft fog eft
We! ^ni giTi F^g-fofte-foR ^ sw emft f i agemg gg affoefnig emg wi agresg
ff fftRT WTT I ggRJ egft-egft agg?! 3TcR«g if ft aggg^ fogy gygg | |

?7! ^Wf! ft grw 4 ?g fta Tjft I fft ^gg enrg gg ggg sygg-eg 4 ^ggy agf^Hl^d afo
^ wtt i dag w ?g ?g foffo 4 ^Frftt agemg 4ft gg wjm g^ft t ft !j7fft fftwf 
ggft ft w fog g4 fftw! ggtgR grygpg foyfo if arrft gg ggrd g^ft t. foft ?g 'gg:
^ ^ 1 ^ dig gg ggg gR^ ftt ggi gfttg (FI? gfftg) gr?4 t gag ?gi ftgj ft
ft-^f ^g -gg: fftgdcR' gwg g ft ft agggg 4ft eft gfftm eft 3TCTO gftnj (fttRs crfof7T)

FWd

ll

?g g?ft gift g>g ^ft | fft ^?g[c! eft fog^g ftgggr gg ggi gfftfoeicf uiideh 
ggggg ^ gg ^ ft wh ggftft ftgfoft3li3RgTFftg-dft?ftftg>ggft
gft ft g? gggr3 fftw grft t ftft ^ yfftgr eft "grftji" g^4 f | fo^ w qg g? ftft 4 gft 

WcIcT' g!Frf f | ggg 3fggeg 4 g? gycftf emrft sgggg ft ggft f ayftp fo 
ft 3Rg ft gig gg wmg 4ft ft fog gjg gd cwg! g^g |^ ^ fftgd^ftftftg ft ftft 
ft diq tR^ggg g!gft ft ^ggid ft yft 4 gift gfoftg ftdi 11 sgjfog fft^c! ddgR ft? ft grft 
I dgj g^ gig gggf^s, ^ggyd fftgddf ft gr?g gg ggdi 11 ggaggR gigr 4 gid gft ft fgrft 
ftcrgggR FWd gnsr ft gridi 11 ?ggft gft gfttfo! ?ggTd gr "gft Fiftg^ g^ f | 
fftft^g gggg g?i dFT ggft f4foft em gft ftfogy ggftgg fftgr ggr 11 ggTFgqgft -

ftdl t fogft 
gi ggrg

gdd qfoiftg
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25.1 5F7 ifrtfvf7! ?TT7R ?s|r^ ^IT 3TcReTT ^ ^TTcT cpt 3TTW? ^
Cj?t cPcIT ^T ^Fra^l V¥r\ §3TI 2TTI ^T? M 3TT^ ^ ^TfeRI t I ?cHT uRr? t ^Ff Wl
<& feP? ftrf^y 7j^ cm ^ ^ ^ | 3fR ^WcT cf^l e^Tf^ ^ fc^ ^ W ^
cTT^ uTTcft t | m. 'H'ftfecl df^TfeFTf fct^cl OTmf^cl ?2^ 3{3 H^Tl-il STTl ^i^lleld ?T^ t I
^ ?afrf%*n ^ tjt ^pfi cf^f> <m cp^t t (single acting or double acting hammer) I ?2Mt 
cjit efts chW fchcililH ^ cTcfR chVi Zn cRP $?l % I ^cMIcJH etfrl ?tcTT
ll

25.2 ter rtfvM: ?r4k ^ ^r anf^j^R q^ 1861 H ^ehs ^ |3ti an i nrc ^ ^ ^n^ 
?r^rfcTcf5 cm c?^ e^t ^nntn «rer 11 ^ fcm ^ mft # ^n

fcnj NjRr^i ^ mfl cfroi-n^ §cmiR, $^ici q^lf^in ^ nnn an^t mcft 'Jtl M^el Ri^ ^nt5 
# f^fmm cra> emm n?r ntot afl, ant Bwi z^ arntn A nncff 11

a<MK*i

25.3 nJtttttw ftft}: 3iM4>d ^^mct Met alR ^ t^n viouK^i l^r ^ «RRl nn
yrtcH 11 fctRt ^ 'jwra vTci'^r ctnt enn am^y w% 3 ^ ^cf 11 ftR 

w< trw ^ n^icj ^tet^ 11 w nn tw n?i atr? yg ^ett Tgtn t, wr ^fnra nrgR temt 
ttRWf cfRctr

y^MpT (^r^) nn nmt nRcn 
^ ^ cf; ^arR tR 3fr wwz §an ?w?! i\ eft z^ ent z^\ ^ ^ ^ tt?ut
nR eTm ufi <Rjn ^ ^ Ftm i n^l '3Rtrd'[

I ctsn ng n# amnR 3 emt t 3m nR ^ nn ?tcn 11 ^ nra nn
% I c^cRi n> fetn ^ai^x-c nn vRTfRR ^ yH^cl ^ i enjn

f^ftJ nn teict I!

tr*t '^nnct amnR cfj tnt ct^ anmin n^25.4 $cvFi (vtfcrz): am oq> 
f, ;tm^t arte tmlctci nan g*sn fctRt TtfeR 11 ni 1783 y^Rt nR ?nxt ^ 
it fctRt «m atifctspR f^Rtr an i an^fci-33 if q^ilm mi I. f^Rt yn>R ^1 ynei 
efc 41m ?n §yMid nit
an^ernt emc^y m? f^smt mm % 1% feb-n ymR 4cRtt it cR?-cR? m?! an^fet m msi; mnefR 
m #^n 5Rt f^fcim ^tot mn rnmet 11 m3\ ^ 4tm mn mnm |an y€tet mi zzm

%cRTt mt mm 4t mrdt I nt Mftn an^Rt afR anmR wz ?tm 11

cimchy

anrnn rnn nR ctfr 11 an^Rt-34 it iteRfi ^ ^ ^ f^RrmmmmR

f"
^fm> fettj eteRft ^ ^tm mRrm wt ^t ^ mm nm ^mrei mict 11 f^tm iteRt 

4 z3i mmm n^t mmt ^mm wrtn ^t nte, f^n, nrft anf4 w& nmta) mn^ A f^mt 
mnn % i
26. S’Hld cf>T ^TR Hid

?wd 3i cfnR niR mi mrem I 4 mmnm mt vm ^rtct mmm ^t f4n?t f4> ten? mmR 
%, m? m?cf>t n?t mnsmi mt nR 4t mm; mtet 11 m4t-cmft f4?Tn imnn wtm, m?m mn

4 anrt
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5Win qft’qcj

A /

\ I
No' MEE ’M’ ?35 mt ^TefR BDD 

'B' anmR Rim nm t
I

4W ?t^ 45 ngR
(Width) 3RI

.y

a<i5>Rt-33: %?r ^ fwm art arram? ^tt

3nym-34: vjPt»i Pta VR
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3TT^>f^-35 : ^ ^ TtfcFl f^Tcf Us^H

anyl^-35 (v): ^9 toh <1foi,i ^ MR<rf?^n
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?Wci mRikj

$ 3T^TR tfr r^TR ^TTcI f | g^Tcf: ^ ^Wcf-^K't ^ wff ^ effe^ f -

(l) cT^T Hid / d*^ vicMI^

(ii) HTd / rmt

^df<J! Hl§H. «^)d CPR CT2I7 WfcT-^ 4>lfy<| ift ^TTcf ^ 'RTrft | tR^ 3d^jt?T
^TR (95%) ^Rt^tT ^ OTrf f |

27 : 5^id c^

^WcT %m ?t^| ^ ^R IR 'jTRI WHT ^Rr?t I f% fuRI WH cfc feR ?WcT cR ^Hld 
?tR t. t ’ft ^ | feR fWcT ^ W|cT-^t ^t8RT fcRj RTrt f.
feR slgd-^ 'JTRRR cRJT HH0

TR 3RRf^fq lTFRj ^fenaft gRT MRq f |
f^%qt g>T 3T^FRR gRR q^cfT | | ^ fcjf^RT 3fr? ifRRj 3TtorR

?WR S-^HId 'fR^ 45cl RFRT RRn'ft t f^5 cR foci'll ’TR ^R ^RnTT I | ^TR 
'He^flddl ^ Riaf-^nai ^WcT ^I ^ WlYrTT, cfRcfl 3TTiq ^tlf^R) ^ f^JcR ^fN ^ RJcft

I I B^foR 'Jl'd'fl t cKllRb ^d, ^R-H0H, ^d dRd, ^d ^ 3TR d^^VU], f^cT

3nf^ ^t ?d ■yn’r ^ oRvr ardd-ddn I i ^ d^RcT ^ gmt^
ddTRd

. fctf^Pd

if 3TRRcF) Tjq d R 
^ct>^ t I fil'd 3TR?IR5 dflaWt c^t Bd f^TR crI if WR dcpct t :

\jUchyu[
$.^10

f%RTBd if ’Jd ?B dR eft cf^ ^ ddddd dT cZfcRSJT xRdTIdMoRoj

27.1 TnjpjfitcF d^ww

BWB dT cpffddd ddc^ ddrafifd d^lcH ^ STIdR R? BTeTT | BSTT tfdld
feR dd BdfTcT dT xRd fchdl dlcTT t eft Bd dd^f dB^ dddT ddldPlcb dtlcH dRrf

f I Blcflf^) BddT ddd BdTR 
dSRR f^RT dTcTf 11 Bd dfd if Bd dB

d&TT - <bl4l, ifditd, ddfR, dRdffdd, f%f^R>d cfSTT fifWg-BR dfd, f^d 3df^ 3TRff f^Rff^T

#df if f rfSJT df ddlfed dR f dddff ddf^frt ’ff ^^d?Td #dT dT vSedtH eff d^f dxeff I

27.2 ^fffd dvt»'f/

Bdif Sjwm d?f vlM^cKidl ^t d^t d^5 dSRT Wt dirt f | ^f 3ddTd, <&dBB, ddf^d,

^ffifRTBB 3df^ dT 3TRjR, WdH 3fd f^^dd dlf4 dRTdd dPR^Rf 3fgdd f d^t | ^dlld 
^ df^RRuj ^ dd^ if arcfcRi (BRgdd) di ydq. didfd 3ft? fedreR ’ft dBR^f t ddTf^> 
ddldfed dRdd df%fcf Bf^ ^ dR ’ff digd^fd df g8d ddeRT -ddf^R dff^ "*ff ddff ^HIH ^ 
^tdd B^drf d> f^dd Bfif dd d>Kul dd ddeft 11

did

dSd dff^d gd-ddt d?f dddT df RH if 
dd ddfl t ^-Mld if ddf^R ofRRd BR,

dTEFfl
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s-wicl

27.3 T7^fffn
t ?WcT cf)T WHc! feT^ (^Tc^g '-cilgci), ^4o1dl cTSTT ^ ^cl^dl

3%? i gn ^ vsrq^M I cpr T-ftar1^ (t^r^er \ ^ vim^VTi

^ I | ?WcT cFT cH^T ^ 3Tc^Tcn FI W$\<Z^ ^^4 cTSJT 4cfR tlfl^ (4^

te) ^
MRRsjRlifi 4 f^cl4 "Hlft 3TTEfTcT cfff cf? ^T? <HcHdl t, Stl^l ufNi ^ fcH\'

R)i|| vjIIcII t I dl^Rch «j1^M ^4 4> sTK ^1? SR cTTC( 4 WlRd Bt4 cllcl g^ld

<fii ffFRTT 3TT irR^ra 4cTT t I sfR 4l ^ Wcf>K 4 'dMiilRlcll t |

f! 41 c( -M^cl t I l%4\ StMId 4 3^M4> tfrs Wn 3?I f4)d'?T ?(Rd t ^JT f^Ff'Jil'l<r>l

aTTcf f fuF% FI f^Tel. 'dct>c|e1, fc^4 3fR ?TR 
vlMch^^l ^TR 4 vjlMci f | FT4 -delell t f4> FRcl tf?[ cbd'l'ldl c^T ■wy cRT f? cfjcjReTT

4 FFd ^ yfeRTel Rr»k ^Feft I | WR ^ FR WT84 4t 
''R 6)gel ego Rr4? efRcft t I ^kJRR CfflaRI e^ 4>I*I oIT^ e||<^ RRm vJT^Rofl ^T -flfSlR hR^R 
fi y^R I-

(31) f^Aci cno)vcii*ii$ : Fi'f’i 3if^®PR ^i® iJ 4 y4 1900 4 f4Rn sjt i fi4 ^Rid

y?I TTcp tM\ cfj] gthrlHIel Rh^-il v^ldl t viTt elgd •d-isd fldl 11 FI ^Tcft «Rl VqI Rl'MiRcl F«l 'R 
\RT gRId <J?t ^fRT? ^R del let f Rl-dol cp^ e^dlydl FffFfl ?l I FI^ FI <f>t cfel

11 4lcft ^ f^ ^ ’R 4 w RmR y^ FTirn ^ i fi Rirr yRl yRRi
3?R SIRTfR RR c|R d'd'A FI eUdkcil cR] SRRR dJllcl t I 4l'lcH e^ FTR 5RT Wn STTWd 
3fR F^ ^ WRcTl cm JTRcR F4 FIT gtdT I | FI ^ ^ FT ^ cRSRcTT FT Rl#RT efRrl 
f | FFd <& 7Mt ^ RIH F Fl4y -£) yfcft FT 4l g^HIH f^RT FT RFdT | elRFl 3l4f 41 
HMdu'S ^ Rdid gRid cf^t 4lp?I 41 f^ttr y^l 'jirdl 4 i

(y) TTFcjR t^lgTDT : Fl4 41 Rr4el y?I cRf gRId <41 ■‘iloll FT g'RlHId fcbdl Fldl 4 FnJ 
FI 4
y?i Fdl^dl 3TfF4 Cf> fpR IlF d^F FT 3TRTF ^tclHIel 4ldl t |

(^ft) Rtf4 yftaF : fi4 41 Rrtrt rfi f^4d sff? 'Ttf^r-v^rtt 41 4 yR^ gRId ySl ylcft c^ RTR 
F RRlRng 3TTFR ^ 4R FT yRR F^ITR t^TT FTdT 4 I Fl4 FT U? FReT 4 4R FT SFF 
StMId 4 f^d41 yFT4 cTF y4?i FRTT 4 I

(^) f w3 FrfcTd RRi4l y4 oIftr 3?r 41 ygd 4 ft ^r? ^ fs RfRi^ Rr ft 
^ 41 f4 4 yF RtRj 4 ?fR f^Irtt y^R i y? yF 4i^«id 
wRl 3?R feRTTR gRId dMFyuil F Fg3Tl c4l eRcJldl HIM*! fcTy R>i|| FTeTT 4 I

28. ^TRT?T
3iTF 3000 y4 4 41 cjtRIf rft 4 cils yy sRid 4 yryy rff c41 yyfci ^ fery «i§*jey 

yVidH f4yr 4 I 3tt^Rtf rft 4 4cT ft fr 4l f ymryid ft y44 41 rrh. ^ rrr fttc4

FcTRR FR4 ^ feTy f4 FTFRI

clK-dd

zft yRRr alR rtfr yry4 ^ rtr f f frA y4 yry4 4 I f^R ftst!fr

4 Rrift ijyyly ygdyyFFT
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5<Mm yRvid

anyf?l-36: fr nmufnnR ^rsr
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S'tMm ^rf^trq

aicif^a frsiM. ’’j? f^RWi Ft ?jt ^ v\\f\ •htcft - ^4^ fwct

?tcTT ^ | f^ft !Rt Cjt ^W?TTfr it ePTT^ ^ fef^ F^t cj? Uft 400°C ^ 600°C cW
tf57 cTN ^HF ^ cf[ ^t F^ ?J^T 7U vRT^l ^ cTFT FvcTW cjR^ ^5 f^ ^q^x!»l ruf^ 

f I F^T ^ER^T MRl^lfM ^ fcP? F5^ 3TcTq-3TeFT ^RTT 3?R q> F^HcT toRid %tt 
3TM 4t F^ f^?n A ^FT FTRt | | eFRTI | f% ?TRR F^ITcT ^T f^FcM ^ 3?R t ^ cff 
^ '3tTF 3fR -yTOT cfq fwtfi

d^T

3fR 3FT^ ETTgafr 3fR 3WI^ cTdfi c^ Rtwgaft cfn mv ^Rrar ftrt

t I F^^ ftf^RT dFTTdd f^EFti d^I vj,w vjTRTR ^ RtM gRT FF f^tt 4t 
df%m FWld q5t ^ R

^ RrJ
ct £ I ir ?i7dd wRd^, ^RiPiyq afk RriRw anf^ 

FdTarf ^ fasnci Rdd wf?m d EJR qm 3FR efTF 3fR FWd d FtdT |

vjRRd

<Pld

3tiyRl-40: 'flcn^ci ‘bo'lxoi*)i41 ^T5(

FWTd vRqrcR ^ 3TRT FR> dt ^Frt 11 FFRI ERd ^t dafT SFR^dd dd^ d^ 
^RI 3TR FT<d RTF q? amnRd cr ^ ^ 3dd cFfi ddd
^ ^ RI^ Wr 3ta FT2| dan FRd deTfi F^Td dFitd ^ JJR RfR at |
^ ^ Stfrmd qFfe 3d FFTTd ^d SRT «HTdT ^fTdT 8d | dFT^ ^ ^Td dF^ft ^
FWd ^ ddcdcf 3miT I uF^ft d)f Red atT ^ riRtf ^r] ipjfMR dd
WdT t i FF Wed ^ dF^ft 3 f^F3fi cfd f^Rf fodT RFFf> gRJ FFITd ddddd eft ^ 
^ ^ Rfd-RTd \JdTTd <Juldl ^ 3TRTKftd Qdlrl ^ | Hdld <b d?r^ 4 3fR did

dfd-^ d^ f^dTRt dd dFd |3d ddl-L D dFdcF, etFR R^iqPid. Rfcftd fcrfaj, Rdd dRT^ d^tdF I

EFH dd^t \£\u)M 4 d^t dTR d5t Rtf^frt ^ dgd ^t d^t faddR ^ M Rfr
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^ cRt^ cr?Rf-cr%? i if? ^ff ^
3f^rf<cfiT, Ivff 3fR VJ1NM 3Trfe 3RJ ^ vjfR W^r[ ^ W3 ^ ^?Tcf5 if 
f^n? «r|t erwi ^ ^ gan cfsfr inaf L D afR

3T^ TRcfcfa ^ | ^TR I^fT 3fqRfcf eft? iff WR 3fRTRf «RT^ g5t f^FT
IR ^Kflfl ^ 'H«bC ^ fJRft eTcTff ^t 5ftrffl?R f^lJI | 

£FR ’T^t % cptl^T cf5t tjcf 3fR affcRftvjFT atcfifF0! Wei RifTfl ffj | ^fF cf>t Mftlcfl

^ ^ Yl ’FifFf %fj if^ i ?>3 4F 60 g 70 ^ ^ fFft Rrit Fefi ^c-q-n ^t
^ I ^-iA ?Ri-qfrl^lcl ^Wl Wf cfSfT FRI efl? 2TI cfSfl ^Rld ^RffcR cf>T gi&JJ 3TRR fcf^f

3TT^ qFq aft | 3TI^ qf^qt. qq 3WR 120 Y? 200 Ifl 250 CR cRf> RklR RIMIR ?t RRT Ran
FtA 60 Yi 80 qtcmR r^ rtr efr? nA crirr rr! rvF ntt ajcRsn aft i

^ RW ft ftt wq Rent <JR fttel Rfeff W Raff fftftt ffteft R5 IRR Rf RTRftfR ?RTR 
ffteit efft cffeRRI qft >jf?T RRf 3TRRR ft ?RTiR RRlft ft RTR ITRc| q7|RftJl 3ftl fftl fftjq \3RTTRR
W ^<3efl ft
Wif t fft vTRTIRR cfPTR ftt ftft c}R fftRI Rfiq 3fK ?^qid ftt R^IRT ftt ftft ^RRf Wq |

RRR HRftt ftfttfftftt ft StR ft fttR ft fftftt RRR RRcft RR efftR ITOefRI 'jftcfj RPR fftRT Rt 
RRIR 90 ft RW ft RRR ft ’ft 3flRT | W cgu Rf|Ri ft ftcfR fft] 3RIRR RRTTRR tR ftR 
fftRT Rt RR5 ft ?WT IfFiRra RR^t ft 'SR ft fftRT | RTR?tR^? RafR RfRT qefTRRf ft ^R fftftt 
eeTRR RfftR ft fttft RR ?FtRTef 3Tlft rFr R1?T ?WR RRfft ft RR ^TeR I

maf-^RST
RRlft ft\icMIR<Rdl

?tft efft | ?ftt RR SFIeff RRR "fftlR ftRftq cRffftftq" | | ftt

vTRRR

29, ^RRlki (aTTf^ efRT)
ftai ftt aftiftfftRf qqfft ft efr? qq ?wrR Ratn rr qm qgs wr t i ?Rf ftq ft 3rr ?r 

3ft? ft 3fqftt qefRT Rft Rt R?R vTRRT I fft ?RRT fft?R ?WR RRTTRR ft ftftf RT RRR ft 3fk 
Wtf fftRRl ?WR RRlft ft | ?Rft ?WR ftt fttRR fft?R ft 3PR ftftt ftt ^eTRT ft ^ fftcffftt 

I R2^ RRftt cpRRT ft 6 Hi ft RRRRRfRI RR IRR ftRTT ft ?

3Tqft ft?| ft ell6 vfcMlRH RR ?fft?Rl ftt RgR ^IRI ft STI^PlR’ eft?-?RTTR ^R RR IJRRTR 
fFfftfafR RRIeT ft ftFjfft fftfel ft g?»RR RTRfR WR ft |3n | R? 3ffftR> fftR Ref Rftt RRR | ?Rft 
RTR 3TRiRfttel ft fftR>R cgRfftt ft 1880 ft R?ftt RRR RRftt eRR? M I ^ 1907 ft RfRftqftt RTRT 
ft RTRYlRJI ft RRR ft qanf qRft^Rf ?RqiR RRR Rft fttR R^t ! ?ftt fttRR ftftR ft ftlJR WR ft 
’TRTRftt R>T ?RTTR ftRR WfftR |3n | cg^i ffteflRW ?RlY ?RTTR RlltR RR ?fft?TR ftt-RRT ftt RTef 
5RRT t I RRRRRT Rlfftf ft RTR 50 ftt? 60 ft R^fftt ft ’TRR 
RTR ft ffteflft, RRRftefr ftt? ^ffg? ft 10-10 efKsI RR STRRf ft ?WR WR WffftR fftq | efftt ft
fft?R RTRf^fR ft RRR RR RTR TJRT ?RTTrf RcRTRRf ft?i ft W ft vg^T I fF^RTR Ftef felfftft? RTR 
ft Ftef SranR^t 3W ?f%RT RR RRT ftt 3TiRf ^fftm ft R% ?Wd R^TT^Rft ft ft ^RT ft |

3TR IffY cJeTRT ft ^ ft?l ftt RRTR Rft R?ft ?RTt RRTR? ft RT ?Rft ftft ft, ft 3TTR ?Rft 
R§R 3TTft RR Rft ft | RRI6Vui ft feP? fttR 1000 efT?3 RR i^vRTR RRTTRR RiRcTT ft Ran Rf^TR rARrI 
ft 300 efra rr ft 3t%rt ^rrir rrtrt

ft fft^tcIM Ftef ferfftft* ftWRRq

ft Rftt RNcT (ftWei Rft ft fftft 240 ena rr ctrtHRI'R
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R^R Mini ft ftl Rlfft ft eTRRR TJR) fclglft ft 3ffft^ RcRTRR RR fttRRTR ftftu-sft RR ft |

'Wlfttnai ft RTR ?Rlft ft?T ft ftRef RIRRft StR ft ftt ^RRTR ftRR efRTRI vRI WRT an | ?Rf 
fftftft Rft 1990 ft R9TR> ft RReTT RRT 3ft? fftftt ftR ft Rft fWR ftuftt R?f eTRcn ft ^Rf RTS- 
ftt 3n Rft | RR ^’ftRRRT ?Rft ft SffftRRTI RTRR 3tftt ^ RR *J?RJ Rftt fta RR’ ftt? fttR RR?
ft ^ft ftl

3fqft ftRT ft ?WR vjtit‘1 R)t dcbftlftt ITRWq ftt ^ftt | RRT?RR ft fefq ?RTY R?T eft? 
3fmfR) ftt RRftt ft RRfft qe^fftdl (Al203) ftt ST^fe 3Tlft 3nftt ft | ^ft ft qw? ft ftrfeTRR 
^T 3TRT sri^TR) ft 3ft? fttfftn fttqft ft ITa ftt RTRT RfR RRTRT ft I fftftftt fttR» ft Rfftf 8 ft 9 
qfft^TcT RTa fttftt ft Rftt ?RTt fttfftn ft Ret ft R? 25 «frl?ld RRf fttett ft | fttR) ft ??f Rfftt ft 
^3 ?R RR) ^?T ft fefq RRR WRR? ft fWTR Rfttn ft fttfftn ft Ref I 3TTRTcf RRft ft WR 
ftt ft f'Ji'dft ?n 3fR 3fiRifctq arftft Rftfftn ftnet ft fftarRR?

Rtef ft R) fft ft ft Wt-Wf ?nft RRR Rf^ft ft RcqfcJR)c1l ftt RRRit RtR ft | 3FR ftft
ft Rfft qfftcTR ft? rcrirr q? rtr 400 fftftniH Rftnft ft aq?r ft R?t ?rt^ ftn ft 700 ft 900 
fftfftnm RR) RfiReii anen ft i Rcrirr ^ rtr q? a?! ?r 1 rr qfft er ftF? qfftfftn tjrrrr qft 
ft Rftt ^fftm ^ ftn 2.25 rr qfft rr ftF? qfftfftn ft?
RR ^BRT ft?T qyft R) fft? 3ffftR) 3Rr?R5, ftltR) ftlfefl. ftftR) ^RT q?«r? 3ftl 3ff?tR) RRH ait 
RfRRT q-scii ft i
?R W RRlft ft ?Rfft nm ftft ft ’JRcTT ftt fft^R ft I?cft ft | ?mY Rfft ftft ft fftfef^H 
3ft? WR? RRjfeft 3ffftR5 ??ft ft I ftft RR RTR ftt R)R ??ft Ran 3T^ 3ff^R> fttft ft ?ft ftfftcff
3fTRfttRR qftn (BOF) ft ^qin rrtA ft 3tf^R) rrr aft rrrt q^nr ft i ?r Rfftr qR) gft ft qip 
"fttR" ftnr? enft ft Rftt tj^rr ft^ft ft qR> ftft ft ftt “fttR" ftnr? fttftt ft i ??f r?? ^ef fftefTRR 
?RT^ ft?t ft 5WR RcqfRR q? efRRR ^^RI WR 3ft? RRSft aft ftfett ft | ?fftq ft ?RTft RRWlff ft -

(i) eft? 3RTfR), cntReR 3ft? ^Rf q?«f? Rft fft^R Rftfft |
(ii) 3rR) Rftfft)n RftRct RR ft?f ft 3fniR |
(iii) q?ftR) rrr ft ^rt wn 3ft? ^jftt Rfat rr orr i

R5? ?ft ftlRiel

R>?ft ft I 3ft? fftr? ?ft qR)RcMIRR

§R ?fR^t fft el IRX ?m?T RRTTRR ?aft 3ffft^ ??Rf ft | 5*MIR Vjfttn ft efTR Rft
fP1^1 ^ ^ ft i q^ 3ft? Rfftt ?Rft ft?r ft cfnft rr annR ft Ran nftftt fjnft ft Rftt qteftfftRft 
ftt fiF ft ftt ?n sfftcfffKf ^ftef ft i

RfmRaq

?Fg ift fftRRR ftg ljef^R gfftmaft Rft ?cnqRT fefq sna ?nfft efr? r ??qiR Rft fttn rtr 
Rftt, q?Rj nfti ??qfR Rft wafe ftt spt? wft ftt eft fftRRR RRnt Rft 3ffatR) Ref fftctnr i snRf 
?mft Rf^f?R ft -

(i) PfrtftfftRft ft SFJTOTR 5T?T efr?-??qTR vfRflRR cERJ ft Rjftt effft RR qRf?f foqf Rffq | 
(U) Rft SftEftfftRft R>t 3nc*f?fTR R>y«ft R?qfRR)RT RRlft q? Ref fftm RfTq I 
(iii) rtrr wmR fftRRR q? ?rgfriR hrr fftm qnq Rntfft) ??qiR ^Ref Rf^ ma aft? 

n^tft ft Rftt rrrt i wm vjsftn Rfftt fftm ft n?^^ ’jfftRR fftnr ft i 
??Tft fefq RRn?R ft 3Tsd WR^rA tft ?naT-?naT fft to I Rfft 5?qTR R> fftftt Rft ftt I
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World's Largest Steel Producing Companies, 1998 
(First 50 Companies)

Crude Steel Output (Million Metric Tons)

Capicity PlantCapicity Plant Country Country

1. 25.6
2. 25.1
3. 20.1
4. 18.9
5. 17.1
6. 16.3
7. 14.8
8. 13.3
9. 11.5
10. 11.0
11. 10.4
12. 10.4
13. 9.9
14. 9.8
15. 9.6
16. 9.6
17. 9.2 ’
18. 8.8
19. 8.5
20. 8.5
21. 8.0 
22. 8.0
23. 7.7
24. 7.1
25. 6.7

POSCO 
Nippon Steel 
Arbed 
Uslnor

ROK 26. 6.6
27. 6.4
28. 6.2
29. 6.1
30. 6.0
31. 5.6
32. 5.5
33. 5.4
34. 4.8
35. 4.8
36. 4.7
37. 4.7
38. 4.7
39. 4.7
40. 4.7
41. 4.3
42. 4.3
43. 4.3
44. 4.2
45. 4.1
46. 4.1
47. 4.0
48. 4.0
49. 3.8
50. 3.8

Novolipetsk 
Kobe Steel 
Hoogovens 
WISCO 
Shanghei MH 
NISCO 
National Steel 
ISCOR 
Voest Alpine 
Stelco 
Saltzgitter 
Sidex

RUS
JAP JAP
LUX NLD
FRA PRC

LNM GBR PRC
British Steel GBR IRA
Thyssen Krupp(1) GER 
Riva (2)

USA
UA RSA

NKK JAP AUT
USX
SAIL
Kawasaki
Baoshan
China Steel
Bethlehem Steel
Sumitomo
BMP
Nucor
Cherepovets
Anshan
Shougang
ILVALP

USA CAN
IND GER
JAP ROM
PRC CSN BRA
TAI Krivoy Rog UKR
USA GERHKM
JAP Marrupol (Ilyich) 

Rautaruuki 
AK Steel 
Techint
Huto Karowice
Techint
USIMINAS

UKR
AUS FIN
USA USA
RUS ARG

POLPRC
PRC ARG
ITA BRA

Magnitogorsk RUS Tokyo Steel JAP
LTV USA CST BRA

PRCCockerill Sambre BEL Baulou

7- 4'3/krd/ 03
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The Major Steel Producing Countries 
1997 and 1998

Crude Steel Output (Million Metric Tons)

Country 1998 1997
Rank Mt Rank Mt

PR China 
United States 
Japan
FR Germany 
Russia
Republic of Korea 
Brazil

1 114.3 1 108.9
2 97.7 3 98.5
3 93.5 2 104.5
4 44.0 5 45.0
5 43.8 4 48.5
6 39.9 6 42.6
7 25.8 7 26.2

Italy 8 25.7 8 25.8
Ukraine
India
France
United Kingdom
Taiwan
Canada
Spain
Mexico
Turkey
Belgium
Poland
Australia
South Africa
Czech Republic

9 24.4 9 25.6
10 23.5 10 24.4
11 20.1 11 19.8
12 17.3 12 18.5
13 16.9 13 16.0
14 15.9 14 15.6
15 14.8 17 13.7
16 14.2 15 14.3
17 14.1 16 14.2
18 11.4 19 10.7
19 9.9 18 11.6
20 8.8 20 8.8
21 7.5 21 8.3
22 6.5 22 6.8
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The Major Steel Producing Countries 
1997 and 1998

Crude Steel Output (Million Metric Tons)

Country 1998 1997
Rank Mt Rank Mt

Romania
Netherlands

23 6.4 23 6.7
24 6.4 24 6.6

Iran 25 5.6 25 6.3
Austria
Sweden
Argentina
Finland
Venezuela
Indonesia (E.1998)
Slovak Republic
Kazakhstan
Egypt
Luxembourg 
Saudi Arabia 
Bulgaria
Malaysia (E.1998) 
Hungary
Thailand (E.1998) 
Others

26 5.3 26 5.2
27 5.2 27 5.1
28 4.2 28 4.2
29 4.0 33 3.7
30 3.7 29 4.0
31 3.5 32 3.8
32 3.4 31 3.8
33 3.1 30 3.9
34 2.9 35 2.7
35 2.5 37 2.6
36 2.4 38 2.5
37 2.2 36 2.6
38 1.9 34 3.0
39 1.8 40 1.7
40 1.7 39 2.1

19.6 19.6

World Total 775.9 798.8
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Apparent Consumption of Finished Steel Per Capita (kg)
1997

European Union 342.8 
Other Europe 
Former USSR 
of which 
North America 
of which

165.1
86.0

Russia 108.5
307.8
422.4
502.0

USA
Canada

South America 
of which

85.4
Argentina
Brazil
Venezuela

112.5
95.9
97.3

Africa 
of which 
Middle East 
of which

18.6
South Africa 103.2

89.5
Iran 107.3

244.3
105.3 
158.8

Jordan
Qatar
Saudi Arabia

Asia 
of which

97.6
PR China 
Hongkong

87.2
215.4

India 24.0
Indonesia
Japan
DPR Korea
RO Korea
Singapore
Taiwan
Thailand

30.2
635.8 
829.0
457.8
1198.9
970.9
159.2
373.2 
154.0 
294.7

Australia 
New Zealand 
Oceania

World (Average) 122.7
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Techno Economic Perfomnance of Indian Steel Plants
(1998)

(A) Iron Making

Plant Carbon Energy
Consump. Productivity Productivity

BF Labour
Rate

Bhilai
Bokaro
Durgapur
Rourkela
IISCO
TISCO
Vizag
International

482 7.33 1.55 131
474 8.48 1.65 108
502 8.35 721.11
533 10.97 0.96 51
628 12.68 300.85
499 8.36 1.56 134
440 7.80 1.58 184

390-410 5.00to5.50 2.00to2.50 500to1500

(B) Steel Making

Indian Average International Average

LD Steel Making 
Tap to Tap Time (mins) 
Metallic Yield (%)

Caster Production (m/min) 
Refractory Consumption 
(Kg/TCS)
Energy in Hot Strip 
Power (KWH/T)
Fuel (Mcal/T)

100 48
87 90

0.8-1.4 1.2 - 2.5
16.4 13.0

80 40
500 - 600 250 - 300
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Agglomerate
Allotropy
Approximate
Architecture
Atomic Iron
Atomic Radius
Auxiliary

:FTffh3 Deoxidiser 
«r§^iMd! Designed Property 

ym Diffusion 
Dimension

efm wifj Direct Reduction 
'T7HP)iftcf> f^v??Tr Dissociation 

wnrtp Distortion 
3?ar Distribution 
hr Dominant 

TracjR. Eddy Current 
Effect

Wrr Efficiency 
Elasticity 

hh Element 
Elongation 

wh Empirical 
^ Endurance 

- ififricf) Energy
Equilibrium 
Equivalence 

4lf?ra» Extract 
•ri'ncM'ii Extrusion 

HHcf5 Factor 
^TcRtH Ferrite

Fine Grain 
cRgrj Flexible Bed 

Fluidised Bed 
•wdd Flue 

Flux 
Forging 

yfa ygr? Friction 
cbifrich i/ildci'i cm Fuel

llrlcf)
w Gaseous 

f^R^cT Grain
Grain Refinement 

yf^HTHT Graph 
udrt Grid 

fctHTcRfrifR17! Group

f^RH
f?mr

fjfnT'jR

f^cRHAxis
Burden
Casting
Case Carburising 
Case Hardening

HcR HRI 
HHlcI 
H8T?TI 

yRIR«JcTTCell
Charge
Chemical Composition
Column
Combustion
Complex Compound
Component
Composition
Compound
Concept
Standard
Constraint
Constructional Steel
Consumer Goods
Consumption
Continuous Casting
Converter
Correction
Counter Flow
Critical Cooling Velocity
Critical Temperature
Cross Section
Crystal
Crystallography
Defnition
Density
Deoxidation

STFpTTf^)
TTfRTdT

^<dJdl

cfjRyi

^RcR 
civfelri ^RtR

f^t%
HIcT^

tnfn

Gangue fpicTTH

^3

'jTTcf, f^TS
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?2fr|T Net Shape 
‘fccjVi Objective 

?rst Operation 
wriR Order 

Original
3rfitftt*TT ^rt Parameter 

f^RTR Permeability 
vFcti tUcr §^rki Phase

tftft Post Treatment 
^ tng Potential 
^ Precipitation 

Preparation 
Press

arr^fctHammer
Hardening
Hearth
Heat Treatment 
Heat of Decomposition 
Heat of Reaction 
Hetrogenous 
High Speed Steel 
Homogenous 
Hot Metal 
Hot Stove 
Hydraullic Press 
Hysteresis 
Inclusion
Indirect Reduction
Inert Gas
Intensity
Interpretation
Interstital
Iron Ore
Latent Energy
Latent Heat
Lattice
Lining
Liquid
Lump
Magnetic
Manufacture
Matrix
Mechanics
Mechanical Engineering 
Mechanical Work 
Melting Point 
Metallisation 
Metallurgical 
Metastable
Metastable Equilibrium 
Miscible Liquid

°i) -rif^iii ?) ydicH
R)R

5(T^rcR
MKM^cTF

fcbTcI

^rf^
OTcTRPretreatment 

cycj4,^u| process 
3#>zi %r Process Gas 

cforcTT Property 
ctii<siii Pure 

3TctwRft Pure Iron 
eft? 3tzr^ Pyrometer 

Qualitative 
'J'rt Quantitative 

vHidcb Reaction
Refractory Material 

^ Regeneration 
ten Resistance 

Retort
fftRfa Reversible Process 
ftf^R Rotary Kiln Furnace 

Rotational Change 
^itf^ Saturated

yif^4> Scrap
■Renw Screen

trig #fi Secondary Metallurgy 
y rg^R Shaft Furnace 
fftcrewfi Size 

fft?R«Trftt Slag

nsfiR

eft?
'JRTRTRTftt

'JulleRch

HI^K-RR>
3ThTfft57TF

yRvjl-M

nfrRw
felt

3TTRT^
nfetR

xHepfr
■ftRl

ffe ■Rc^tt
OTRTR

RTcJRer
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Usm wR^<i

Slip Technology
rfteftffaft
Tempering
RRTR, t'RRR

Tensile Property
cM-l

Tensile Strength 
cfr ?rrRw}
Tool Steel
^ftRTrtt
Toughness

Transformation

Slip Plane 
Smelting

Tift17! cTe!
H'lCl’l

Solid tR?
Soluble
Solution

fftcftq
fteRTR

Specific Heat 
Specific Volume 
Spontaneous

snftfeR) cttr
RlfttfiR) 311 <4 cl R

^RcT:
Stable
Stage

HlRRJ

•ffifel'lft

Standard
Standardized
Statistics VMRmoI

Strain Uniformly

Wear Resistance 
ferra ufft'fty

Solvent fftcTRTRj

Solute
Stress wfc!«Jp1

Stress Release 
Structure 
Substitution 
Super cool 
Super Heat 
Supersaturated 
Symbol 
System

WeldSrfctRR R|r|tjr
^TvtRT 

HfcRCTPTR 
3Tfft ?fldel 
3lfct dlfftd

Welding
ftfeR
Work Hardening

3Tfc?
Yield
1) cife 2) tRmera
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mRRi«c-^N
^8JT a«l>4lci5) 3fRTtTT

^cjki <-41 ^d 5fi«;mcll-Pl*i[ui f^F^tricT

3tcRt^J ?T«5ff ^3^ Unfold 3T^ff ^ ^1 3T^RH1 3fT?
ft41 cf 3RT WcfT^I 'HNT3Tt c^ Q^fcT ^ aT^ffN f\

1.
(clt4ci<ul crxdl

^nf^J | sicRfajftel ^l^Nefl 3Jci4a Pi lei Rad 3c;is<ul f^TJ uTT Tfcp^ f:

cTf^f 3lt^ 4lP|cp| ^ HIM. vjRl ^|§^1'Jld, W4^f ^T^affcRTT^S 3Tlf^;

cffcT 3fR HN cf?f §c^i§4i cRji qRHIul ^ ^T^T,
Refill, ^pM^K 3TTf^,

(^)

^ !?l«; vift oUl4d41 ^TFT TR t, ^1 Hl^lcJlc; (cjjlel TTFR^), s^cFW
(^ef), «il^cr)IC (<$*Cd sfRlc^), Pleilf^d (^T. Plcill^d), (Pf. ^t), 

(Pi. ^PM^<), 4)Rd6l§c: dlM^>H (Pf. 4iRd6l§c:) 3Tlf^;

c|d<^fcl-f451l*1, UlPl-Rsild, ^PlslM 3Tlf^ cf>t dlMlcJell;

f^RFf’, 71, g 3Tlf^;

3TRT ?T«S fjH4)| 3TFTcfR ^R TfP ^RTR ^ cZj^R Ft ?FT t, vj^ ^f^f, 
45^1 el, ^R, ^elc^d, sildd, W^|h 3Tlf^;

fPTcT 3fR f^lTR ^ 3TR7 ?TF3T3Tt $ TRs^. Mcp. pT^F 3p7 
^FT^T, ^'\4< eFFT 3Trf^ (fP|'41-M 7^^'I3TF ^F ^SR TpRF
^tf ^Pttrt ^ ?Pf ^iRik|) i

ncfF^F), ^pRT PtP % 3T?Rt^Pj WT *F & R^ uTT^t IR^ TFpFFT RF ^cRPlfl 3fR 
FFFP Rpr TF ^t, R^tld: TFMRI cfFeF 3fF? FFF ^F feRsF v3TT f, ^

Tj^fFcp cm fM ^F ^ ^F ^1 FlFI ^TFlfF $ YtPp<T YFF 
’ft Ft YFFFTI 11 ^TF Pf^£JT?F «fTR-YFTpRT 3fR eil^Pt^ ^RFPt *t 3FPFT^TT 

'jFFPTI, MRcJ f^FIR 3ftY U1^1P1<f51 cl»l mi*1<|) 3 4>c|<H 3fcRt^Pl Slcttcp.
'jRt cm ^t U^cKi cpRn YFif^J |

RTlPFcfF^ 3TT^1rr^r $ HR 41^ toffttfl ^ 3F2R ^JxT PFJ uTT TT^ f. ^ <f>. 
^3, H, HT 3F, H, YF pF^lulPldl-4 YFFCjt ^F ^HeF YpTH 3F^FHT tftcT) 3F5R £\ 

4)<4 dlR?k>, vrF^ YFF^H A, 4>TYF B 3TTP |

d^eH'1l3Tt 45t cZJcJtT cJR^ cilel YT^t 4)1 YFTHTRTcT: 31^414 14)41 vjIMI YFlf^TJ |

f^4t HHptF 4)1 :5HT4 4RcF YFH4
PYtH W7H YRHF 4T%lT| ^EjR.f^YttfF 4^foT4t ^ 4YRT YFTf|TT |

W
(^•)

fr)

W

2.

3.

4.

3181 4?F mR^SJcTT- sfR g4t8TcT7 445. YFYcTcTT,
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YF^ HTYcfPl HT413TF 4) YF«4t 48TFYTH4 3FpF44pt4j ^4R)4cFT eFFFT ^t $<-14)1 
^4T4 FTHT Yrrf|TT 3fR $<1^ fcl^ ^ 41^ 3imi^ HlRkl ult:-

(cf)) 3lPF4) YF 3lPt4) Ml4Rl4) HT4T3Ti ^F y^4d FtcF Ft, 3fFY

(r) yfy^cT trrg^it hy anyiftd Ft i

tr^F ^Ytt 4R4 4Tt YFTHF4 IRfFH 45 M|RhiI44) YT^t ^ Y81PT 4Y FHlff HT4T3Ft ^F 
^RlfeFcT Ft t, ^F telegraph/telegram ^ fel^ cTR, continent ^ feT^ 
HFT^tH, post 4> feT^ FI4) 3Flf4 F^tt YFF ^F c44FR

3FT}utt, ^cPlTctt, 44YfRtt 3Tlf4 HT4T3Ft 4) ^F PF^tt WZ 4Tt HIYcfFH HT4T3Ft 4 
ydleld Ft t, vj!<F RcDC, PRFTeF, PYR, ^leFYI, «^<1, ^YYRl, ^tei4Yl, 3Flt4 $<tt 
YFT ^F 3fCHR 44^ I

6.

7.

P eTT^ 44^F Y4f%4 |

8.

SlcTYf^Pl VI«jt 44 ^cJ'IMI’ll IciPt ^F fe1L4d<ul : YT^t 44 feFRTcFYH9.
vHptd ;t^t Ft4T dlRki P) \i<l4) 4)KUI 4cpFFT ^FTTHft 4uit P 44 Pt^$cT4T

4 3Rft4) YTTpFoF 4R^F 4?t 34444444 4^ I YT^t 44 ^4414^1 felPl P foFHcTYR
3TPl4>IPF4) 31^'dM FtHT 41^4 ^Py v34*F ^YF mRcJcIh Ph4 444 

4ff HTYcf ^ PfIsTcT H1! ^F Unfold Ft I
3pF4tt '3WY4

feFl - if 3F44T4 44 31 cl <1^4 YTs^t 4>t, 3R424 
^ #F 4^44 4R47 4T%4 I

YF4)Y YT^ : miRhIPt4> YT^RFett ^F YF4R YT^F, v^F guaranteed ^ feT4 4ll<Rd', 
classical ^ feT4 VcllRlcPl', codifier ^ feF4 '4)PF44Y' 34P, Y^ Y44F4 3ffY 
4T^)fcF4) 4T4TYTTY^t4 yph4l <£ Sl^YTR 4414 44 t 3flY ^ YR4YFtt c^F 
M1R41R4) YT64T4ofF 4?F 344Y44)c43Ft, 484 ^J4t4c4, \5M4lRlc4 3ftY YTpF4Tc4 44 
84FT YRcF ^4 c44^R P eTP4 41^4 |

FtRhiRo) Y44t ^F YTpl 3ftY YFHTYF : 45fcT4 YTpUfF 44 484YFH4 4)4 ^F 4)4 44t4 
4R4T 4lf%4 ^PtY YT54vF YT^t ^ Pi4 4«pF ^ «tt4 6i$4)H eFHT ^HI 4Tp4 I 
FYFYF 4^ YT64-Y44T3Tt 4>t YFYeTcTF 3fR YttYTcF ^ YF4FF^F P YFFTHcTI pT^tt | ui6l 
cl4) YFY^cT 4Y 344TRcT '3FlR^c^pF' 44 YT44 f, 'c4T4FTR4)', 'eTT$lRl4)' 31|R 
44pTcf YFY^)cF cTcYFH YTs^l ^F 3TTP^PF 44 44T4 ^t sPfPFcT t I FYcJ 44pPtd 
Yfe^t P FYRt 44T 4TT YF4)c4 t |

FeTcI - 44 3F44T4 ^4 Yl^t ^F 344Y44)cTT^YFR FeFcT 44 UilPl 4)Yp 53% YF^t YFT 
^F feFR4T 4lf%4 I

444 cRf 44 huIm : 444 4^ % Y81PT 4Y 3T4Y4R 44 4414 4R4T 4lt%4 M<^ 
lens, patent 3TlP YT^fl 44 feFT4cRTJT eFYF, ^FcTS 41 ^uci 4 4R4) eFRT, ^t 
4R4T 4TP4 I

4 Ft^F 4Y, ^feeF4 Y5410. 44Y4

11.

12.

13.

14.
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^cJKT ycJTlf^RT MR'HT^T-chilli cjft

^■^Fn-ciTt?!jp.Tr. TJeq

’^jfasTH MR*iigi-cfjt?T (^. 284)

4R*imi-cf^r5T-2 (WTRI (^. 196) 13.50

^Idfc) 511-1 mR+h^i-cJ^?! (^. 195) 

i?RRr^ (^. 242)

vi^cK T^TRPf MRnitil-'^RT

(c^) 14 Pi CD) itR^WI-^^RI-3 (^. 280) 
ttR^NT-c]^ (^. 188)

^TRPrcf) MiRhiRcd ^RT-tiRtcT (^. 298)

7tRtcT 9R*iiqi-c^T (^. 253)

STT^Pcd 4)vlJlRld mR'HI^I-c^^I (^. 159)

^iRsilcDl qR^RT-cf^T (^. 432)
^iPicdI qR'Hmi-c^r?T (^. 212)

^frrcf?l qR^r-^Ri (^. 290)

yiRlPsiM ^R^TT^T-^m (1J. 220) 

qd^Pp5lM MRHiqi-cfjRl (1,2,3.4)

4h'<■9PiR51 n ^Rnwi-cpi^i-s (ohchRcdi cr^n ^RNA)

^Nd'(-HPP51M MR*1iqi-cR?T (^. 161)

■^fTcl ^R^rm-cpRi 

^TTO-^Ttref MR^mi-cfter (^. 228)

1. 10.00
2.

3.

4. 3.25
5. 17.00
6. 25.00
7. 173.00
8. 18.75
9. 11.00
10. 11.00

18.0011.
12. 3.15
13. 13.00
14. 10.00
15.
16.
17. 80.50
18. 10.00
19. J8.00
20. 231.00

\J6P5IM MR'Hiqi-ctfTYf

qRw-^Ri-2 (■'j. 64)
ScW^iPicdi ^R^wf-cj^r?! (tj. 215)

?RcT ^TtfWr TTRiTr?T-cRTI (^. 76) 

9l'pcD $\4)p9'Tl MRJ9hl-cf)Rl (^. 135) 

RiPd ^ufrRnRr MR'Him-cDRi (^. 112)

STT^f^TH m R91R <D cDt5T (^T^hR^TH) 

$p6Ki 9R'9mi-cR?T (^. 297)

Riarr ^Rnmi-^Ri (g. 197)

21.
22. 9.00
23. 22.00
24. 10.00

84.0025.

26. 61.00
27. 48.05
28. 20.50
29. 13.50
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Rien qR*rTCMftaT-2 205)

^PTtfctlfR 4R*1NI-«pRT 142) 

^R'HI^I-cpRl (^. 432)

3^11*9 MR'HIVl-cpRi (^. 232) 

araJRlPt mR*ii^i-^Rt (^. 245) 

c||R|v^ mRhimi-cpRt (^. 173) 

4RJHmi-<?>l?l (^. 183)

(^. 212)
TTR^>Pto) wR^mi-cRr?! (^. 287)
^tci<*»ld9 R5IM mRhIMI-cPRT (^. 196) 

M^cDlRdl ’iRhFTI-cRp?! (g. 164)

^Icldl MR^im-<Rr?T (13. 391)

^IcldJ wR^I^I-^Rl-2 (^. 453)

Ml^9ld4 iRftcJ HRimi-^pRl (ij. 104) 

9mif45lR 9R^I-^T?T ^S-l (^. 212) 

mR*iHI-cpRi (13. 144) 

'jm41PRsih mRmi^i-cpRt (ij. 356) 

^PlsiM mR^i^i-c^Rt (13. 191)

sm^Rr RRr qRwi-cpRT (^. 293)

fR-^tefcTsTH qR^mr-^Rl (^. 213) 

ci'I'wPRsIH nRHI^I-cpRl (13. 204) 

mcR ^I'JcjRicdI hRMi^I-cPRI (^. 185) 

hR^I^I-cFRT (^. 138)

TjRT R51H HR*ini-^r?T (^. 149) 

■^«*ivr|fc|cp| ^RHNT-cpRT (^. 193) 

91^1^511*1 mR'HI^I-cPRt ^S-2 (^. 259) 

^icj«d4 mR^I^I-cPi^I (^. 441)

9TT^Rt MRHl(0-4)'l?l <si'S-l (^. 171) 

Pi511*1 mRhi^i cpRt (ij. 263) 

Pic^d ^jftRr^Rt mR'^i^i cdi^i

99.0030.

9.5031.
9.7532.

117.0033.

17.6534.
24.7035.

36.
71.4037. xTMM^TK^

24.0038.

49.0039.
87.5040.
76.5041.
509.0042.
28.5543.
89.0044.
102.0045.

343.0046.
170.0047.
344.0048.
75.0049.
75.0050.

75.0051.
75.0052.

77.0053.

45.0054.
59.0055.

278.00

151.00
125.00

56.
57.

58.

81.0059.
gsS^iltSld

^P)5lM mRhNI-cJR?!60. TR9*1ldi4>

82



afrata ^cjni cj5t j^S\

jum TW-THTF ^1

1 MlR*ilRc^ TO-^TT? : f^5TH, ^5-1,2

(^. 2058)
2. fFc^ ^llR^lRcf, : t^TH (fM^TM)

ft- 819)
3. ^8^ MlR*11 Ref) Yle^-^TZT? : Hi'lRel^ 3jt>f 'HlHlRtcf)

R511*1. ^TS-1,2 (^. 1297)
4. ^6^ MiR*iiRcf) YT^.^nj? : HmRcitI afk ^IHlRieb

R5TH (f^r-anTuft) (^. 700)

5. ^ MIR*i IRcf> YT^-TTIT? : ^R RfTH (^. 223)

6. ^ MlRiiRcp YT^-^IT? : aTRjRsTH, 'RsjIRsIH, 239.40 

^jR§TH

7. ^eq, MiRliRcf) YT^-Tnj^ : STT^RslH, c^R ijq 

^rRrafi (f^-aniyfi) (^. 240)
8. MlR*iiRci> YTs^-^nr? : g^r (^. 104) 48.00

9. MlR*iiRcf) YT^-^TU? : fuftRfaff (RtRcT, R^q, 57.00 

^JTtRcf)) (^. 566)

10. mR*iiRcf) Yi^-^rn? : ^jfrRraff-2 (^. 186)

174.00

38.50

292.00

132.00

278.00

48.50

84.00

foron? YP^rafenff
1. HilRcnl YT^TeTcft - (^Rsim) (^. 179)

2. <b^c< R5IH YT«4lc|cfl (^. 337)

3. f^TTcT tR 31cfl6 ^Kiqcfl (^. 378)

4. cJlRlvrq YI«?N<4) (^. 172)
5. '(l4R)cl 'fSTT YT^Tqcff

6. aiciRar R§th vi«4iqc4l

7. WTR5TH !?l«qiqc4l (3rWf-f^ cf^TT RRt-3T^3ft) 
Pj. 249)

10.00

87.00

55.00

259.00

284.00

30.00

113.00
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RYJetP

R:Y£e^>

82.00

8. <p)cT, WITH vi^iqcTl (3T^fuff-R41)

9. yYTRH Y!^4i9c4l (R^I-ST^j?!)

10. M^P^RoHI RfTFT ?l<sqiqcfl (^. 174)
11. efRj-y?IKH YT^Telcff (^. 98)

12. 3T2RTR5f YTe^TcToft (HMRq^l YT^TcIc?I-9) 96)

13. 'jRsin ^i«;iqc4l (^. 198)

14. cflReR ^|6qiqc4l (^. 62)

15. RcRtF' ?I«^No?I (^. 103)
16. 'SiefjaK YT^TcIcff (^. 126)

17. YT^TcrR (^. 56)
18. ^uidl-Plq^ui ^isqiqc?! (^. 67)

19. RFT R5TH ^l^lcjR (^. 85)

20.7TRrcT R ^Jef^JcT YT^TcJcff (^. 135)

21. cf)^C'! Rsli'l R ^d'^JcT Yr^TcTcfl (^. 115)

22. ̂  ^JeT^JcT YT^T^cff (^. 156)

23. ̂ m^ R ^ePJc! YT^tR (^. 14l)

24-CpRqfcT R5IM R ‘IJer1JcT YT^TeTcfl (^. 207)

25.9"^ RtRk^TT R51M R ’JenjFf YT^T^cfl (^. 179) 

YTe^-THTF

1. cRiR|cf)|-v^Rc^l YT^-THTF 197)

2. ■qRrcf yt^-Ruf (^. 357)

3. RRR YT^-^rnF (^. 536)

4. ^sRsilH YT^-TTTIF (^. 144)

5. TRTFlfRj YTs^TlTF 167)

6. YT^-TiTTF 369)

7. R -^RfTH YT^-TRTF

8. ^RflH YT^-^RF (^. 328)

9. TT^RTcRIj ^R5lH R RejctRfeR YTe^-TflTF (13. 48)

10. m^cwRci! R YT^TeTcfl (^. 184)

52.00

4.40

10.00

8.50

10.25

11.60

2.00

38.00

50.00

Rf:YJc<f>

RTYJe^

Rf:YJc^

Rf:YJo3>

Rf:YJc^

Rf:YJe«f>

62.00

143.00

119.00

60.00

200.00

88.00

15.00

12.25

84



smfrrr ^CJKI ^4? I Riel M
jjj.Ti.

1. trfrT?T%cp W 195.00
2. m^fcTc£ ^ TTT^frlch ^TR 109.00
3.

4. f^ci
79.00

53.00
5. l^£R7

^ 6. cpfaTcTT: ^

4lRrl ^ 3<ih'c^ : xjXRffTJ ^ ^epf 

U^qul : cfSTT ^RER

9. — Rcfj rRtR

10. 2-^to 2-HHRhcl "'HhRc^I ^ RTRT TR 

RsR % ^4l4>^ull ^ R£R

11. WrwRrcfR WeH 

yRTRItfR?

12.

13. ^RTF^ — IRj ^5llP|c|, 3?£ZRR

14. RcTRTT ^ ^ %TH eRRF

15. RR«T

16. 'fR^Tc^R 'HNcfR ci^'i HH<Ri4) Rjd<t>

17. “HRcf ^ <^R cR |c|c^K-|

18. ^T RJ WT qt^TJT

19. HFRTFR — 'Hf^T cf^ 3n?n

20. trfa-!Jlq<4lR|c£| — ■^IR TR RchKH

17.00

294.00
7. 40.00
8. 23.50

115.00

68.00

90.00
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