GOVERNMENT OF INDIA
I

| CENTRAL

‘ ARCHAZOLOGICAL
LIBRARY

|

| ACCESSION NO. 1907 4

. ARCHAOLOGICAL SURVEY OF INDIA |

B A

| CALL No. 6619 D% ; ‘

D.G.A. 79,

o

s nd



i -..._-I.- 1-\ ’m“&‘w_‘_‘f , ...I. 'I.*

e r\-‘r-illl---l- -u!-rl-'il




i *u e ..?, LR L = st
Ly .-;."ILF e_h




_‘:'-I:_-_ Y - ..I.I & r"'.l
{57 SSpHATUVIINANA
v Dl ) '-y £
"'.x.'.l B ¥ 'f '"_.-_"i ? ._:
i i.ﬂ::{ﬁg/
e

gle FAAET
dlgso Slo, T Ko Te, THo Hifo YT THe ATe, ITies Hal
T

waq oF 91 faEe A
s feg Fafrme

ARTASIRe a4
Fait

GEGRELE

qu G
CL-1-1-] ﬂfiﬁT } e E)



CENTRAL ARCH:TOLOGICAR
LIBRARY, i.I'W DELHI,

Ace. No A\ 0 ‘-[

Date JM...L.. 1 DS

Call No. 66‘1 / 4)0};.......,......

aenn

g —aTEA

ST A6, AW, T |

HENTF! AT, AR ABY HEFJ*[.

4 iy

! p B £
Dat 2T o«
Oall Moo, (5' /9‘7

e i



Y .

Ti

by i




F99 1K B A figa 78 dtg @ 52 gkl 99
fafifa g=1 a1 ¢ A, awm =ify g3fs fAaagis faeax
AT B TIAT TH G A A AT @M 2 T A B 9o
qz1 2 | aqAW TR § @l TS Saas e 62
9T 3% 994 49 9% Ga) % 91§ ;A 79 99 FE 5
Fig1 ¢ a7 9% ¥ | Rl #1 Alg wew q=a aRdT 919
Jmifasi &1 Agar &1 ARATE WEF B |



4q1aE1 F1 TS

syiia st AEgees o, et gmegl § g swEe
ywifa & ot ¥, fEdt & 3 gAfit st s sfafes R &
# feé anfie BHl § sodma @l &1 9@@ ST &9 391
TR WO a1 A AT WR IEREEA 8 we A6 aes
feft 3 1 AR WAGE T | TAF AR TA IW TEW I W
fer & frht amgiesy ot A W9 A @91 ®1 g9 wgeE §
1e00) g fw § 1 gad fidt § Fam fvw swdea aq
awifra fFT St | geast &1 fef & @ WA gel 3w A sigre
%t wfugfy ot dufe # sqm & amEll 9 @ %R 9% d=A
P &1 Farearh Taes o+ @i



ﬁ;ﬂtﬁvmmﬂ*m-

' fﬂr iilnl: rh s § wiyph s ﬁimnr ¥
UV e A e @ e




qEEl

ar s R a agam i Rl af gua geas wmd @ #
- % g Rram & swied od se ddi # ek E g g Al
v R v § it oF shefe el woasdi sa mE
ot 95 ¥ | Frew g af gead Prea oh ¥ s mn gaia &
gq @a ¥ i § daw oA g 1

o fAsm w1 fag Ageam ¥ | awaegf § agEd i @
wfiw fwam ¥ | sam Faeva o e @ @ 70 Ea o
Tvaa & Rt e gefad & faata ot e = adi & s fig
fafamea i 6 w1 ¥ Wa 9Ed 3 d69a # SaeEE & 9w
weia || & | ZE%1 M0 s § a9 a1 qiEfs a6
aFa g gEREt H1 WA | 9EIE T (AT A g9 SA F TR 6
a4A 59E ¥ |

T4 TEF 1 A9 qEA EW 3 04 4 anen ng—a=
fara & g9/ & g4 # a9 a0 AW ¥ @99 7 | 0F 9F Fwen
34t % s o oen & &9 3 fax fed am—RoiE 3 B
qra-gE & &9 # wga Inana # ) F A et i &
feddt a0 & frlt arg Fram w18 0% Fg@eT o T wE: TR
af";mn'étagm'ﬁs gedd gE9E E-TEEE F1 S0 4 o7 A1 €1 9w
m%ﬁaﬂﬁtWﬁﬁl

arg R @1 7w fon i fig Pt 3 ede am
awfm gg Az # fi WA R ¥g EAT A d0ew, wew
wir wAid W ag e & T swds g 0 R
geftffen @t # @ 3 Fva o @ g g R §



ot )

fewHifwez (aga ) 9@ fonll saw ad #§ we B oam ¥
TR AW AR WA #1 ehwm A ogn omm gew
T g ¥

TET® & 9t § G4 H i wexr Fdgw w0 dw wEsas k|
AT @ g I Ak wAE S ww wedi 1 A wH wdl
AR G % | O @ Feei-Reelt wym w e o il e 3
mﬁﬁﬁ%mﬁmm%m%:uﬁﬁmﬁm
ﬁ%%i‘ﬁ:{wﬁwmﬂaﬁmﬁﬁﬁmamw
® fan o & et & s fadtvw & 2 ‘prar =T dirEr
ﬁwnﬁmnﬂﬁlmﬁﬁmﬁﬂm@aﬁilm#ﬁm
aﬂi:mlmmmﬁiﬁsﬁmmﬁﬂwﬂﬂﬁﬁa
wﬁ!ﬁﬂﬂaﬂﬁmwmihml‘ﬁw’,‘m‘,‘iﬂ’mﬁﬂ
ﬁﬁm,ﬂﬂm.ﬁmmﬁfwﬁfiﬂmw&mwmﬁm
#magmﬁgqmﬁé&n&mﬁ%nﬂnmwm?ﬂ
eI IR (TR S e e—— g mm f1 AT
¥ wm kB i3 33 ahfea sin arH dwE 3w R
TR ¥1 99 w7 w4 |

A # aifafeE 2ofi @ Pt s0ed &0 A T
sifew Fram, @ o, ofga, i iy Rwi # ofka &
WA w5y fifim dearsii g i g R g ¥ W
9 Fm wedt peree e owa i T T A gwfen o
Hﬁﬁumﬁmﬁﬂsmﬁmmﬂﬂ&mﬂmil TEER R g
TG T9gE 7 €, W 0ol 3 amam e
WA ¥ 207 it Svwe i fom fyo o ¥ wiwdi vt § wg-
ssfea oez (& aa, fm, fm, = iy ) wdi & ofi w3
fre a1 %



L)

guftr PEm wio Tadi st 3 g @ # Wi Rt 8 arfvaivs
T T ¥ | I vamEtE awi $ g9a ot 3w ¥ | vew g §
7% %% TitafTe o=3i 91 aud sww Fm T ¥ T germEe
wEa IR @7 g0 i Wit as sEwmm afigd ¥ wa: @
95 # vl awl & S9a a9 aga 4 aRafe e G 6
wART ¥ wm ¥ & oim & Bl oaw anfes w2
figm frest tew § mAara TawEd w1 faly st S
T 59 T9% % 7A deeew # gmias  afonfs o @ ogam
e e

w9 FEEit ST Ew S a9 ¥ 98 aga s fee i
# 3% ga9 § | W1 aFdAEmifal w0 2 gER w g g 6
qET WA TH | T LIS TFEA 5 W@ ¥ F w1 ww
£ foaa gewil & Fom fom aw § 998 @ew ol nemw e
% qm €|

Fi4it feg frafemas, ]

W, Roog ML



i i bﬁ'ﬁtjmﬁmmﬂrmm-“f ‘l'\,
#Wﬁwmmmmfihm *wf;_

mﬁwwﬂmmﬁmwﬂmﬂwhﬂr E‘ie
';rfhfﬁm mrww fis v;ﬁm- :

m»wm mrmmm mﬂ

B g et Say ® ey REBF
L TS R tmmﬁ
ﬁ;-ﬁ sl sesty, sl i fe
6wﬁﬂmt’nvt}:mmﬁ'
iﬁvm#mtmm:ﬂnhrﬂt.'
‘iﬁ-hﬁm ?wnﬁrﬁ ey w0

lim..r

[- :mﬁﬁ*i} fﬁ' im’ -

Baaf 9
e
ol
%
f. -~
‘r L i b
g St -
Ty -
= R -
= i 'J.P," ;
& 2
A 3 a5 i



%
1y.
h.
8.
to,

iR

farg-g=

g
q|E AN ITH HEE

- ug s

913 # a1, 9ifs g aar ites odan
S 49 &R G B WA

39 a9 {99

o) a1 wir afaE @
{9 i WE

el FR A

fan &% #1 IwEA

w3751 ( 2AE 9 )

L (1G]

T g 9af ZR (EIA H SAEA
I, A8 BRI T B 3RS
F154 Taid § FEam g g FER
e FEA-H § FE

T FI ANTER

A ¥ agEa

afar

RGBSt

im

|41

giar

&

—_—

w3

"
s
LA

&R

og

e
ot
I
v,
I8t
Tow
L]
RR%
Red
LEL
™
ey
Xy
WL
st
/R



wiits Fazs FaEms e

qr=a aRA # 9ig fama A wmfas sl S dr ) o
A1g # 1L 1T 39 f@EA #1 g1a S aon s wwa |5 o
o1g TN H A-a & a1 | fiwdi gaed 3 wea §
afag Faafa @ik safgsh agaEd zrr R 2 A sk
A FO91 FT AT SN | 39 FAOAT FT egAT @ WiRa i
=i dite T 51 @9 g2 | aRdl w9 § g
# wiilg Fe vAc 2R #1 AW wAT A a1 2|



LR

I ﬂkmﬂm

mw%mﬁmﬁw:mm AT @ R |
IMIR-IET % G TSN F WA g1 | Te-Ow 99 9k |-
ffma % argq ¥ &g § 9me. gfwies @wfig a99 af g9k
FIN 9 Il FFaT F FNE & € £ 8% ¥ A dueE
ofeq 2T waw, GRR A B § A 4% 9% ed-dafwa 47, A
§ A9 2 7% 0w, 99 T, AR A A TG ¥ a7 ¥ | aEenm,
fwa, oe, FErE, fEm, far e faed §9 5 g |
Al gaw AR e .

| S % R & R R A %Tf'-'-ﬁﬂ;tﬂ e
% o1y 7 Tga FiE a% A aEEt § SR F St R
FHM 31 F 9 SEA F Y T geda gnes 94 af €| weea
et it 1z %1 ofs gk gaf =4 96 IOEA @ FET FEw
T W ® | @ F qan 9@t B IARA @ GER B 990
a7 #TeE ¥ |

TR YREAT A0 F19 § §l 9@ F I9Ea 9k szeam
st 1gr | M- (fad ) fo gk § R vooo 39
g gy aar el #1 @lg ©9 A A ¥ vew 99 € | eard
aferas §9 BTe T @R 3w HE g w6 g SgAres
aftary # qif idt € 1 T @iE 1 |E g A dgan gk e
9 aFl § A €| HIAFES: 20,000,000, 000 2 @IE A Al 77l
#yf ¥ Fraam ¥ | wEdiEe @) ks R aad o g
amEn # of e € | At |t ﬁwﬂ%maﬂ !ﬂf‘qﬁﬂ'
a8t Tt #1 I9EA @ 999 Faia 7o €

va@ gl § @ W1 TEE # ME sank | dEr §
N A% ¢4 FOF 27 @ AL LA, I @ A al, o §1|



(2R )

e, 20 M A 6 AR 20 T@ W ATHAFIT F99 T | T
@Y% F9 qRA @ fama ¥

E'ﬂ{‘[ ﬁ{ F¥19 ( lron and Steel )—

WEN HER F 990 T4 97 ¥ | AYEF T 71w 2l
W A ¥ | g 9§ T o fE 9 9 wieE 9REAy
AAR @l ast o Ad ) @ §owans GiEE Sk a6
( Mechanical ) qq fremm § 1 =a: Sig w9k Hefe 34§
THF A4 I 0 €| 7E0 9@ F w9 F Az 2@ e
TG | S H i Gewa QA A R @ wg g
i ( Electrical Engineering ) 78t S7#d w smaifia #
W o A A BN AR 0F A ax w=E ww @
w5l | F00M a0 ¥ wmdwas wEy W) avaan bLiGH
aik 2R g ¥ svda @ fpfe ¥ w, LCARGEARCIEICE
R, e %2 aur a1 AR % 49, @ 2R 1A & g %
| ¥ S IR ¥ | R nuA ¥ end shaat § e sk
T H1 PR AE ena @ e e mawe @ s e
® | 99 # 9ffA F AR # wmae gmr a i A% Fg &
W €9 91g ¥ A1 gER FeEar § T 74 of &) :

W R P A A IR F IO F fer aE o B
AR T Hmga ww A @ wwar; aR G e g A1 3
ol A€ @ A | P FosEENE W) s Al IE%
X WK A9 i moR afr 97 A AT W ¥ wm F
SITHA TG GIFZ HARE, WA A, THE ;0 47 7|
A ¥ s oRam # alg R | va 9 o o
W A% AR A A TER 5 2oee B g B FIF ST faan |
& wfe @ A1 33 St 31 2 qun w9 HAI W AR
T 3% WAL H waar | s A qm # @t afm @
W R T I T F g AR 739 1 forar =i T2t @
W @ F1 waks IAGA F Gy |

Wﬂﬁmﬁﬁ%ﬁﬁwﬂmmm ¥o qfaga
. IR A X | 36N atrr aefy HEH T | Al



— _— —— R
n )
B &
#3Tumn
S ==
TR
® aFR -ﬁs':r_
Tz O |a1:~|m.1v:. = .-‘:‘“" ]
o ® e et faAT
!
| @ o
0 LT "' -
o| #HIES =
o | FmwTz [ D5
- | e > A B,
a| e “Eﬂ.hﬂ
- S Ip;ﬁn.
+ | gdamw g
| &
2 e e

F T v ———— g —

L reimat e J L

o et

Fig-afasl § ez



] .
i e e e R

- —

-« M ET

-
o g
-t v
I--‘

-

L o = 0, T?
: .
o L L gl |



' o)

¥ qyam (2R Bdls we@s 9% ) 78U oW WG 41| 1%
¢ qfidd IO @1 91 | WU 3T F HiE AWK THE F FA,
z#%@ gz (Scrap ) @t gar IR & Harf gf @fqw (Ore ) &
Tz TaA W AR F@ 91| &9 N @an wHq ¥ oS
INEA a1 | 38F A7 TWE, WA AR IEE & M
¥ | dREAY HOR ¥ @Y AR TAE F FAw U5 g@gd A6
IqF FA1 T |

qgd ARa 1 OE dAamadif ) 2 Hﬁﬂ‘?_‘ﬁlﬂﬂﬂﬁ
F4m & a1 | 45 991 F Hged oW AR far A e
¥ iy fg dtesw taw 98/ ® | afees  ( Damascus ) i
qfiz awart a8l & Ter & S off | X i 327 F 0w gw
Sar a1 BR FeE dnkE wh & % mE W deEEna
a9 ¥ 9RE AWEE ) W 23 F99 a9 S| F6ReE d@F
ST A 2AeAr § w1 g | B E g iR e Eh g
@ 21 £941 1 WA F 3 AR FREE gEaa | wiE R @
ARA F dtg 390 F0 A I |

dia1 ( Copper )

AR EE T A dd w EE ma® | A9 e ad
o g Gitw 9@ %) afEr AR Al¥ ¥ 39 9@Es 5 Iw
fafim =t & fen T ¥ 1 o2 6 Ton 95 3AW @ e R A
5 =g § alarfig @l §1 30 A Dar & | 9§ 5 S
ft fyga #1 wdle d9@S € | §6R § gaw AR A Al
1 A & HE e W F Ee A € | alar wsig:
a1, 3% =W il 0T % F9 oA ¥ | 413 ¥ 73 w@de R
@R A AR | fawaly § @ sam

amrEg feara, @T gaEE ¥ o9 ( aummuhﬂas)
o qg/@ 399 F FW ¥ aar A, o, g9, @& Ak wdw
Ay s I oR A A Fram i) mEg A A
qu Az 3 I9 G Y T a3 F umesd ¥ fatg § o
gqafy gk & | a99ER ( heat treatment ) 2RI €4 d9 Tt



e

i #har Tga AE WE W A T ) 9w JU FI HE
qeege ¥ | A7 % sAwarfE e qa a% A s ) e
g7 fE 3T ¥ 9EfE 1@ s A SEd 7| 7 LEE O
T TH( § AR AEAREEA § q@Ea g #BR e @
s moa@ AR FE a0 T | 9T TEER TR IRE |/
il A9 39 #, TWA TEE WAL AagE agEl AR
Tl ¥ M d @ A ¥ |

Aty ¥ gat amdw s s 97 § 979 39 g,
¥ ¥ :—sflaw, Fta1, S99 e, T I, T A, A 9
51 9@, TR | Al OF ArET wr-amal &, FifE seaE dee ar
are-fiee & adt & B Wl 0 alE Aeg wa ) e gEw
gt % qr atar ¢ dar 39 g8t el F WAE 91 R e g
T | ffuw 201 ¥ oY 71 s S9iA 9K 999 Geafates =6 4
A 7% T | ARATT G T sooo 2 alal ITW FAl ¥ AW A
a9d TAEA § IR |

dam # afd 1 IFIEA

Ehs ‘ § 2%%2 ‘ a1 13¥3 & 2%

| |
Hollo TAMFI 4Gooo Z | fo%%c00 Zq | Whkooo I

m -I %3000 " YEoooo - HAME
FAS] ELT LTI iomeee 1y
Hﬂﬂfl&ﬁr‘l’l @ooco | 3u€ooo s 5y
RS I | R6%000 ,, | R0%000 -
ﬂﬂﬁﬁ'ﬂﬁ Ro0%c000 ,, ERE-E-1-T 11 3 Ifoeooe




= T
HFH99 ( Aluminium )

g umAfER # wEE ge Ag | @ wdwasd § @
9§ s AT R 9 & A € | R St #®
FI TaF s qu € 6k sy 7w GRT AEREE st E
g wiar | faa wiEF (reduction by electrolysis )
ZRI g &9 9F DR 9 WEMA § T S el R, TR
w91 & 21 o Tt ¥ A fafa B s e ¥ e
( non-ferrous ) q@zi ¥ Taw ARz @@ ) 599 W %
FRQ 37 AOTFIF A0 S @R )

FHifAa 99 TH 9@ ¥ AUl TEE A9 T e
R F ogwa o 31 e amEs ( Y-lloy ) sutghm,
fgdifEn ot WRe FRe AW F 9@IRd I I6F ww H
i 5T A B | 2341 I 9 F FAUE ¥ A G@EH #H IR F
Tardl @ ol 399 2 8 | amgEl ¥ feta § el w@ e
araf sEvaFans £ | wafE an § 3% R Ed AAeE % WY
apErl F1 e 93 3% W ¥ WA I9% 3@ AgT TRAE H
HeHifan ITEeT F4 TR € |

f meegu sal # At ) wawEsa TR e I
FH AL —

A, R, TARA, TWERE S99, T94, U, 9,
eilaR, SO, W, faA 49, 92, @, i, W@, W k-
Frft % e B TEE | 3T 5 Gl # gl 8 s
a1 €% IEER ¥ TEd § TR AR & W@ ¥ @ Em
& (foil ) & @W fHma gARa #9ag  ( structural
cﬂmponants)ﬁiﬂa%'l

a9 =il 8 FaR 50 © FFEtEE 39 S 6] Sakie
a ¥ | Ta% w0 feR # wm gAEw ¥ wf & e
fafrs TR o gaAE ¥ 10T €9 ARArEt 9 f 3w 5
95% TE 7 |

gt  quam ( Crust ) ¥ fafws #1 Gizwe AgHiFan



G

& w98 wfuF afarg # A | fgads aa s O F 9T 75
€ 999 ¥ gmr o €

Tl F WA FAGAF G724 | vl F e § awit B e

80, .. sedfwe | wwwn v s
Al,O, R T | R,
Fe,0,,Fe0 ... & , | =wgifan - &t
MgO . sl el | 1A o U
Ca0 SR i T ... 3.8
_]Fa,,D,K.ﬂ =g, | S e
fafirs % e | R o W
| Awifran T
e T

T 2543 % FFHIAAH %! 71 4 et o (Rare metals)
A 9 Tt A AR gww qw A whis ar ) Fi@ % #uz gdn
AN & = oy it 3 S A ¥ 99w 32 o
el F waE o gEtam #ar o | 1 toce H g W #
%ﬁﬁam%ﬁmﬁizmﬁwmﬁmmmmﬁm
ﬁﬁ?{!i?{,ﬂt{?ﬁ ﬁ’ 00,000 I 491 |9 453 i:i', Yoo,000
= FFHIIT 9851 # 394 e g1 =ik mwrm Srew 950 ¥ 999
A% TH 91 & 0 A E | W@ % 36; 3 47 a9 T 9% ¥
ITF AT DI FGF gt 7 i H o I g



( v )

HAR § TATET F1 IqRA
CEis 9 18wt | W9 28v3 | §F 1wy
T Fat, e e
FAEI | R%Ro00 | wBRoos | Itqoss
SEC IWyoos | 3¥Reso Ha
AT Wwilooo $3toce : 3
L EGoco Bleco =
HEF | ‘-n"‘aLa,o
. cil b =
HAR W A | 2330000 '\’_{uﬁnaa-_ 2Rocooe

AE F wegia, 98, Br #9N srEr § ageee ( agdfa
@ ) # agd 4 @m | Bag ofe 9k 78+ A
89 917 ¥ | W3 9Aa § wfes A $an a9t far | 8 teRe
AR 2338 F A9 ARG # FAIcER ) @va A T AR
B & gdifrm aRdl s few 3 se H @ Al Ak i
2T § T, afdl, 33%i 21 541 ( circles ) F &7 # ot wiar ¥
TE 9EW, 438, FWFY, ARG, [, TRETE TR TG
fra #0% 0% 797 sREA @l AT € TR LA T I B
3, FAE], AL FARH 35 5 T QW v @@ T H
AT ARG Jed 7 |

"Rd F FFifEs #1 37 g3 Al f 39 g o 55 A g
381 FFHIATR 39w e F 2 snaE ek % fEe aom
(| 89 430 # TF FUT FWL A TS § FEANT F 9@ uF
FREAT Sy | 780 AT (ZAAR ) 7 | A0 A e
F qrg ot FEE ST F AFAL 346 2 |

g& Agtiea d #fF ez 44 o | Wl e 3 am



(et )

a19 Ferg o W 9l @ Tl mgtEn F 9meR F9 H
a S & | alan, fafeda, Seifae, S o e % A
¥ wrgdfifian ¥ 9@ 7 F GEER I €] ARG = FEAA
% oe% w A T A W ¥ ¥ ga wawitEe # e
a9 Gla T 77 2 ¥ 1 AR A gk i ¥ Ak ¥ Ee
( Frafas 99 ) F@a ¥ www oFd ¢ | vEnl st ar
S 51 TRl 99 W 9 G 9T | G EaE mEE-
W% QU It 7 aNER F 1 g9g dlgq F 99 (F
i 9% ) TFA Be A ¥ | sRahA, RGgHiem, TE-AEEHR
J91 WHo TR AWl F 9g@gEs TE FEF T FgHqEA #
il & 29/ ( pressing ) a1 == ( spinning ) T 3% a4 &
a8 99 G Bt @ | T A e daE, 9 R
@2 F F1 F At ¥ | ga¥ an P I # &l % adl f S
@ F 1 TEH U AT A GFE @ 92 FA FFE AR ) AT
T, FE, HE AL 3G % 3T 7 AR gl a6 9 W
3| 33 Al 3 #40 #41 39T F = wsdifem % g W & €

qiET ¥ o4 g4 2T F1 9 S5 AOAiaad g H 5AY
373 ¥ | OfifRw T8% A% 9T I FFad 7 @ ¢ | @ 99
it ¥ @ €9 I A WO gk wa ¥ | e wEand
% madifan 991 8% 9@ER G A AfE IAXF AT ag
aut & Frgfia &7 |

fafes saw § s 1 @@’

=W a9 29¢ 2 | FAMT gar &9a
. . gfagra | gfawra
qrama ( 99, 5, 99 ) b | v
4 9t frg wer = 2

2. 3 FI5% €75 UZ HARH F LA £ | Sk



R (28)

faera ai=@— % =
@t ¥ @ ? go
waa famra 3 ?
FIEH 1R %
TramkE 9314 " "
A g3l F 2 L
s aur FEiEs 9@ FAN R ¥
fafa 2 Xz
1 ( Lead )

SR S99 # wEaw 9EHi A drar A AW gE R
g L & @dtar A F5A ¢ | EE W ToR gk A R
gzar 5 o@ #IAA a7 %A1 2 | AR # A 95R F €99
a1 () aw Aar AR () F7 A oFint fafia &
qf@l I At TARAF Al B A T i =T AR AN
Al fafia e ¥ | T R § TR IS Ayt & | $4a
Cedticiiy q@dl 1 SEam % ( Solder ) # i TaHl
agim Dar ¥ | #% @ F AT 9@ wE T ( bearing
metal ) 41 o= qEEFd F M ® 9 F o=E g1
ﬁmmﬁtﬁm%mﬁfﬁﬁmﬁmtlmm
Sk o T o ¥ amea €1 afE sAm § g o
a gt ¥ |

it 30l # 6 51 A AR AT 39 § e 8
T g A ag ¥



( %)

AW # @° T IARBA

Ery) A fBue LEEEY
do o HHUMH ¥dwooo I 3cco00 2
afFEs 3%goo0e 33000 4
i fran 3%¥0e0 g¥3oo:
FART RiRovo , {oeco 4,
qHE 49 F IEA Jojoos

HIHOY ARF H (19 st H 48} | @ afwa

A= EL
A/l % #ga : 3
=13 913, ZIRT 913 a41 qFET 28
ﬁil:ﬁlﬁr =
FLIRG] \s
farars ®
yaq diar 5, ¥
fafae sw@a ... EE

§9 9334, 38 § @A &coes 2 W, e 4§ 09 41

F0% g &, 5t & 76t 391 A1 Fata fan o

apaad § H% # IAEA Fa@ o9 AT ¥ kA F a6 42
A B § A FH1R | @ o000 = dtar afFET w497 T |

& [ ( Zinc )

Sl # TE 98 #1 4aER fafba saH Rarar) mae
a1d % €7 A TF IAIEA AR A § @ gefiEa 7| dew



{ 42 )

(3 alar =R s % 37 § 5941 §) AR AR AEE F =0H T
# oA 91| die IR gEE # S0 @ ¥ 91 3 e et e
9T 9 913 F) o] aF 977 2] A § | 59 &9 § 5w F ghigig am
fiavd 2l ¥ | st F Gatun 32 e AR arETeE E |

%9 913 F1 IAEA 9494N AT § @ EW A1 | IAR I
% AR AWF WE 3 99 % W9 99 F a9ihe F a9
W@l € | 5el & e gEEdl gaEd § 6T FomAe 391 A A9
@Al 41 | 9ia g9l gaEd § 38 39W A7-a0 94y W A
AR H S F B FREAEAT AF & | FEE # w6 #) aE f R
FemA@AFa@ AT | g H af@d wo,000 2 % Wed
1 =9 Bl ® | H3F U FARH WA FEIY 37 Pl IR I0-
Al ¥ | aAf A e Ao gats sen fewar € o o
T & AT W A FA T |

a5f ¥ s&@r Adl 9@ AEn, 9RF IS E O9F PR 1S aEw
AT & A & | FA A AWE AMAF 29 90 Fed F AfA fwaE
AT | &9 2123% # Sy TR A T A (5 S0 aE 599)
Fmiwan A w4

dar % fafteq 341 F s %1 A awr {ET TER A O9-

Tl TAE @vq FeiafEg gt a4 8 ;
P % T 1 I (2880 | )
a0
AU TACH §230%0
FAE] s Fes $§Co00 I
'2?[&3‘ anh ohh fYocoe I
W@Hm whn it Groco I
!t:"ﬁg b fis Roooe Zq
M 4000 I
bt ¥oooo A
ﬁﬁﬂ%{ ses e, 33000 I
;lTa' sin e Yoooo Idq

s Fga w1 3AEA P raRose L

- wh——



G )
HI T2 FANHT H S Fr g (289U H )

Sy ‘ sfra
fiesnefan ( Galvanizing ) ! ¥o
dlad & forate & 344,
z41 e ( Die casting ) TR
e g ST TEN
=T ITEM R
84 U2 FARF F A S¥kooo 2

THM ( Tin)

A 5 <0 35 fiema fed gu =l ¥ |a@ far ¥ ) 7 qEOW
91 ¥ | A7 F1 3T FRFaT TaE H 973 0 g9 ae 99 T1E
# A R ) 7% 9d wed gae, (05 £ F ERd aw F A )
$, 399 AR IR AN T | T8 7 W@ WL FFA W
s & afes sin au o gfERE AT F A SER @ AR T
afar, Wel, AR W a@st F A AT F aEER 39 €
g ((#far ) A =R AT F Mg § F9a1 ¥

AR # A s @b qf qm awEn ) oRe a6 § e
S &1 9 g A A ¥ | te ke B gEd 3 60T
a% aqt & &ar 8, W AN F1 IAEA 96t a1 uRa § aff dar s
s afi= samn = s | g2l § do R 99 AR aRa
Ham | ghar & a@e A% §1 999 970 mﬁ%lmﬂ:
% 73 oo 29 TR JATT HIARA: Rooo 27 T ARAT @l
wm & | miasg do q@E @ o ® ) 30 F dm, dian, ss
iz Il i gei = fda atda S aa § 1



(1)

fafuw 21 # AT 51 I9EA g9k By 39990 F e G A
gl A 4 T—

Fﬂﬁ'ﬁﬂﬂ‘i[ﬁﬂ Ho o FHFH T UT F1 @va
IEIE W ENVE |
k) |l qftar ESIU i fara
" gRgaE ll cRooo 2| FIE 9T %S | ELR S
T {E | R}e00 ZH| T, HiET ! 2.8
faT 3soco zq| 2%l dlFet 1¢.R
i 22000zl Az wrd | 138
i FHe ¥.8
Hq?mﬁ? T lrevece “1 7 IT 94§
| Fa @ud WISooo0 &
firmz ( Nickel )

oTe o W) w97 99 € 3 free ¥ s ¥ 92 B i
AT PA N H AT | (AW GG qaE T WN AR TG
o1 753 3 | aEdeT a1 @ el F 9 3 gEh 99 g
@At | U AT "GN A F AU (@B 4 T4 WK
FAFNF 30 3991 § | 914 ¥ 957 sE0 @R F FRG 09 A
forl T8 91 T Tee € | Fere, alanaw wen ¥ @
i e 34T & | ZAU%, 3R, T3 i gt ¥ e i
¥ 79 & | Ta% W @ a9l FalEE TEAl ¥ aEEs e
Hamrt) aga ¥ qqeil w SR TRE @w aw AR A
@ A ¥ ey g am fez @ aF e e R ) AR
SR 3 g A & | Fiwe gaa: FATE 9 wAr € | e i



%y )

firerz %1 &= agt a1 FA1 AR I Gasa 281 DA | 38 FAE
q FEE S ¥ | 79 aF FATIFAT Jo00 2 § | XHH ThAFT
ZFAM TR T % FREFE § @7 9691 © | 7y § fw 51 ke
ITE J9G000 T T |

AT ( Gold )

gz auRfaa 9214 S FE 8 AT WETF 1 A A F e
S A Hrear AAT T | AT G # 97 oEnE EdT g
siatidi AR § A € A 97 % w9 A sER e

a1 wEa Afl AR GWEg A ¥ | 899 93 99 " AR
R A AR T oF da @7 &) AN ¥ 2ol A AR A g T
2% &: $E180 A 41 I 8F41 € | NIT 91 FE F F R I qaqi
ag @ A Wl B | ¥ AT AR F AW 8 IH A4S | 91597
# 5z ez F1 FAHT A0 7@ F1 891 B | FA@ Al am R
A4 Fi oAt a2 SN T | A9 ® 2@ ®@ ga9T a8 9zar )|

wEad § 9 S 3 AR #0390 fA e ¥ | A
Ta%! #% @2 € | 954 4 AREd A aEH T a9 F @7 0 9@ 19
¥ | 59 ana A ¥ F0 20,000 B2 A1 g0l ¥ 6 31 @A Frwra
=1 TR ¥ | 3% F 95 & @O Al #0% 599 5 a0 afad Feear
g Al A wSgEA R A Fra d ¥ ) g 2oy d By
ﬁ'!ondounﬁ mﬂmmﬁmmﬁm.ﬁﬂﬁmat'i ﬂ'ﬁ[-
oa A 2 | 958 afas S sfau aFa S saa dm

|1ar ( Silver )

St +ft geaaE WK FETE AR €| 9 9 AR Fee ad
% | S0 ¥ 957 qaF AR #WX AF &9 AW FAT A FES €
T4 W Wl Fl 99@ A FA QA T AN [EF A A A @
A 93d @ue ¢ 87 | 3% G 3 sdtan aREiER gl

TO%1 3TN gal, TEAl, FEEAE TEEl 990 gEiEE gt #
X1 | g5F Agz A9 Wl F1 afes g )

St aEEl F sy gEfw s d fAeaft & oot Sl =
stfasim 9@ W& WK SE A S m uE T ) dRaEe
# |41 w1 Iqiza adi 2ar |



(A
Hirgis ( Manganese )

WA W TA L | A 90 F ST H 98 TR 4
890 | TH9l @9a 9gEsd % Feke d g6 ¥ Andls e
T A%T ¥ Aar ¥ | 95w WK 5@ F owg @ 3z fe G
@1 | H) A 09 ge gfiga Hefimam ¥

A ¥ 9 ANA § SEE S 530 99 . A0S F 39EE R
wAqia, AEmE A R aid 7 gaR 9ga @ am 1

#imgg ( Chromium )

9 93 TR AAE F oagd &9 @Al 1 Aban b
@ g FT QA ¥ | 2R gfega § =fw HiEn aw mE
( Stainless steel ) & zm, A/l 7R @EfF 95 a8 @0d |
Wz % gwe o1 A S/ Fif 1 gl SEE SR e |
agd ANFIET, F21 AR BHT S % | aafa F iR o A
F1 gonT wal ¥ | e IR AibEm F a9 ¥ anen (se ahaa
fferz =R 0 mfawa #fggw ) AR | @F ax fga gk
git ¥ gofee el ft afzdl § g5 AR &1 agwar @ :ﬂiﬂﬂﬁm
? | el ¥ A0 F1 a) atgmm F108 far |

< ¥NEad # HqL A fign ¥ FiftEn w1 o faar g

AL ( Tungsten )

ag AYGF 99 & AR qa@ § gaE e Ba s € ) e
faffm gew@ aga #31 €1 ¥ R SHamAE 92 4 F9d 20T 5
A FAH @A 2 | B wie @ (2R = ) # is afiga
206 A1 | FE A 0@ T S@0E 9 A FEA F HE T A
W R | Znea wafs frga afdes dar ¥ feel @ afE
% AT 7 TH AE 39 £ |

ﬁﬁﬁgtntﬁiﬁ‘qﬁq{ﬁmwﬂﬁﬂ(aﬂq)fﬁaﬂﬁr

I9AE 9IFE ¥ FART @K W 3 FOaw S &
IFN TE@ 3 getRE wEwl ¥ Iara § & ) 6w,
frena, =G, ciad g 0 @ 9t €1 o oA 29
a3 ¥ | FATEE Sl W @ @6 7§ Ry s

o — —



A )
arg Asifaw Bme

CIGREEIE

fem A T @ fed sgma ¥ afsl § 8 9| 9m
ol # a9 3 AFE A F I9dW ¥ @ dvg fafy #@
qftafda fem s ¥

gz 9/ FEF F1 9T @ F 9@ am F@ asd sa @
q=a WA 39 99 W 9@ B AfE qE R e Fh—a
e, 2, 1, W, 97, a1, T i SR A R Al g
SETER ER SEAl a1 SEEEl A A g9l ¥ e e
% 7% 741 & | g8 9K g FE 9 Qg anl § A A
aar ¥ :—(2) 59137 71g fam= (Production metallurgy)
fos giaa Ahw @RE g @ d am 9w w1 wE R
a1 () Wifa® N fAmA ( Physical metallurgy ) s aisi
Sk qmasd ¥ ais K anmada A § ddta )
i & frd fdn am wfe wram @ w9 g
g% & 5 aaE ¥ mEww a gui w R gifE e,
3% neifem, 2fiqn il #1 a1 ga@ 9z T |

gl #1 9w

A aEe g N R A A g S e H am
¥ | % sfeios TEEGE AR S AEERE, SERRE, w1
s, AR ¥ & F o wd ¥ fafefas gl & am=t &
wﬁrimﬁﬁﬁrﬁaﬁaﬁ\ﬁ:ﬁmﬁn&%-—



§w | S ETENE =t

=t imﬁsﬂi‘aqq, gar | wEr | alar | dl
atar II i | T '!,.afqr wer | doHiEe
- K-
@ | He | Bewar | .
s | e | |
RE arA | 9| | 5
|l | A
| Rz |
; | FHRE |

| |

| | i

G odd 5% TR wabs gmAul ¥ s A FaRa omn
@ ¥ 3¢ gt wa AETH far € B qraem aRw
aRF ¥ UF zA @R w4 A AW WA R FE R R
IHE 32 G # was oAgara G d @ G e )
i FRW W a4l agaed W € | @, g 9 mEdilER
T a0 ¥ q A £ afEn, §ie0 S S aenEs
(e i ) F s Fgm AR &, an 9 AT T a3 F s
& g1 9% W ) |dw 59 7 TR 2g7 w9 fad 21

gt wd

gt % a0 W 9 w9 S Sgwi @ e gt F
ToERE B ® afam Fgd €| ataw 9/@aa dC 8 8%l R
&% aly 71 afwem SamEl ( Chaleopyrite ); ar fAwrdia, 3
fafast ( Si0; ) =K 759% =% |




U

q@aT g

@zEl § § 59 @fvw FEE 96 € 99 39% 99 HAE ([qe-
7 z=91 9% i, @F% a1 AEd @R ( Quartz ) i, foe
fren, @ Al &1 abeay wa ¥ @ AeEE R G
( Gangue ) #z1 =i % | sa@FE M H 9@ A g
oaE & 8 5 919 %1 39 Fi9s ¢ § gmng & 9 3§ ‘AR
( Ore ) #z% % | 9% affw 7 e@ 4/ & 21 78 @95 ¥
dlq a@l 1 AR e § o—

s—afas d aiE #t 9ffema aEn |

R—ug F IEA F1 @9 WR

3 —urg #1 w2
T ¥4 90 #1 FER T gr A efmuE @ AR sme
qwg 7 1 5Tt gt AANE FAE W HT 94 ST € 3 wies
e ¥ 359 Q194 ER0 9 95 B w9 GFal € |

| & °1g F 97 F AF @ 58 0F 59 @Fa 7 R 9w
a1 3% ‘AR F1 &7 939 # 30 ® (%7 91 oF wA @R ¥ @
¥ 7 ¥ w9 Qg & A 39 % & AW A1 3099 A a9 | FRY
&2 § | i He AR s aEn A €

Fpafafaa gt ¥ 99@ 9@ afq=l § 9@ #1 ghaa &g

f&ar 7T & (W e 3 s e @ € ) —

qAHT S e e T 1 3TET ARG
E-Fﬁ wes wes ass o*ood
Fif oo}
0| 7Y
afan e

{H"tﬂ'.l e WY
el L4
FHAIH 30%e

Ehﬂ wes aes o Yo's



( %)
|fvw Zf.
| 9207 # & 91g a1 9 g% sa B AR i
Rarta z=dt (Gangae) & s w4 # G5 #1 af= Sfen w54
%1 93 Bem § afw 3 #1 4 e ¥ ) adiE aoEe

a1 a9t ( Thermal) fearsii 1 wgEa 7 & & afww G
a1 %4 T9F ENI 8 W 8 ol § e 5 Y 91§ |

Fwa 7 & fedla 759 # 3w/ waa s Ty A
q/Eaa TE % &9 9E e 39 =9fd, @A s fE e
any (o 751 #1 T@@ %1 @9 2k 9@ ¥ 99R 4 "wiE
7Y% ® ) Al =1 aga 39 e = fees ) owwE ¥
T ¥ R feEE 2= % 1 5y gk gardt 9 e e g
it =% a1 ‘g’ ( Flux ) sgand ¥ ) & vawfs i s 39
amAE 7% faerda z540 % T s 52 3fs ( Compound )
G & fer Z9wis wifas adl oan | feg aft afm & Rl
A F TN WES S @ FE o4 wf s @ ¥ oRame:
B F1 F99 T WAE TUF £94, TOGHET 951 95 AR TW9E
¥ fo® wfas awg @aar ¥ | 9@ I9EA %1 599 93 9@ ¢ | gEd
wgl At g @ Atfas B g Gade 2=t B e &.
F1 9919 F1 T |

T3 9ER # At Gl ¥ 3% sy §—
2. afm § ¥ s 224 ) grg & g9 g s |
R. @ T A G0 #0696 g€ 9 A g1 5 s
T WA ¥ 9@Rg qaml B FeE 2= ¥ e
FAT | :
1. 995 TR qasn @, fez, Few ool gt @
T FAI |
¥. ‘grrga’ ( Flotation ) aw/r zem w1 | a5 a6
§ ‘Gra gEaa’ ( Froth Flotation ) a7 # 7 af=
fom ¥ #ifmR oReda @1 Ba ¥ IE qw W @R ¥



( 22 )

s a0 A R da (o @ @ dw ) WbE aE # )
qG F FA A9 U@ §, a3 AWER @Fw, 37 CafgEr

g de v ‘mETRIZIA dF

( % 7t svvge ) ‘Shaee’ (SR F1 aeREE ) dw e (el
| =it @ve Fi fafia oevEe ) oI A F AY I 9 W =@ 9R
Eolies oz Aigaw H3290 € ) 29 99) B4 5
19 WEE ¥ AR F A9 7 aaE akst § zen ) SE
T | 9@ 9 ¥ w9 BROS # AaT s o oo Ak
A SfE wgeT 9@ WA F FEw N 7 T ym e fafr
AHIEF 3T H &I 1 E T |

fiq afm ol § feda 2= sga s o9 € 39k (e
“afs SfET &1 FEEEal Ad 750l | IEEnd 399 9ER %
Hig &fw # 8o, 84 WfaTa @ (37 5L F j4 i Feg 0 )
a1 ® a1 Bedi =0 A e DAt % ahw s H @E-

HAl A5l W@ F@A |



pachlt Cruzheng *
55.1&-‘-‘""5'? GISRERG
. LD

o TS R
b ;Mhﬂ'ii R-!.'Ll'l- L

‘- ;
AT g ek i
Lol l‘l.l' ‘e."'h

e pan

fadow amfHa
afie Sfan# 39 RAl A marar w ) 3 8% 3mw
SR F afw E a3 W R § R W afw e 6 wmma
AT AR F @t :dw # oa@w W ¥ o e &
FREEl § @fw F 30 F a6 @ oeg o sRem @R
SRR d s A ¥ wd wa e
et z57 29 w1 & #1 feo 39 g

afaa # & 9ig FFme 21 9gfa —af= ¥ 9@ e
R 7 gafml T 57 § 7=k € —

t—aiw &1 ( Hydrometallurgical )

}—a™ W ( Pyro metallurgical )

1—f7ga & ( Electrometallurgical )

ﬂmma,msﬁt%mmﬁq’hﬂaﬁﬁh ST T
oE qafy § @6 # 9 I 23 7 5A@ W ¥ sk e
( Solution ) #t g a1 ¥R %7 sragwa ( Precipitation )
qlﬁaﬂmiElccnmifﬁa}maﬂﬁﬂm =TT W &



L)

TR | THFATadg e d S s 95 F 39 auEE W
e a@ € | W@ B aEER FEa (SEa @R ) N
FARLIE SR | TR e g W d AE ¥ 9RF owta
Wt ¥ = At A [ H A ww @ el &) gz v w1
gz D ¢ AR whaw RG@ e ww o gear A
AT 6l & @ gEd w8 @ Wi 39 mufgd dmas g%
Fremt I siel @ d ey e R R Iy
T, FEA- AR, 9F, dfeT wlk f ogwv s &
aml & e zma G FwEE @A) o i A AR R
Qfizr’ (Roasting ) 37 £ |

=% 41 T 950 ZR 89 9EL S 4R % @hw ¥ 9E 9|
flad t | A, AT AR TS F aFEi A A o 9% S
a9 # SR 9 A O @ G deR e wiein a,
atar, =tar, =%, a1 O 1 arfig 95f arr 9 |

= 31 SEia el w2l # i 3@ # = el 9, sRTa:
aifa 9zl § st 93t B | ofEd az qaw B wmr 2 5 fad
ST @A F SR 9 966 ¥ 8 9% 399 @ wegy ¥ | R
wafe % oot 3w F 9fF a7 37 @ = atar awm Haw w9
givga s 3 &t & fem @

‘m (Emullingzn QEIE))

e $ a9 0 TEE 93 W o9E-afE F sy § O
4 #1 @iz (Smelting ) szaidl ) fewig ze
1 F:ﬁrﬁﬂ TAE A ﬁx‘mgrqa’(murr}m
AR | 9@ B ZAiE A 1 9K e AHI Y g
TR WH TFIZT W H AT TH R 4% @
fuefigs W@ s 9 Har @) 9@ F R A B @
SFR IR TE EF0F A Im A I 39 A3 U Am
F o I FR 9EET %mnﬁm%lﬁ@ﬂ
FAT: 9@ A GEAE TIEER e



(8 )

%9 AR q139a

afw A T 9G 97 A H 4 TG0 TS WEAT F9
TR A1 §—1. FEE N R, AR |

G- 9ET # 9@EE TR AgAas A4E H gedd gt ¥
AFF W ) r-%ﬁvrﬁﬂqmm;fn ( gangue ) %31 F@T 7 |
T fwidla 241 71 s (Fees % anae ) 97 S dar
a: T TFEI 989 Fe AR AT F19 ¥ | 967 A T w9
a1 T A€l 1 A a6 ufEd 35 OF o@et (v ) @ seEa
ot el @ S wmal Tl # fea 2= B fards 99 E ek
F I G4 fOE =AY 9519 3R & A s 94
gl ® | T &9 9ga S avaF | Faear 2 G 399 7 e
7 ¥ 941 W GEAE OF T@a g oW ¥ wwew W@
TE AT $F @R 41§99 § O 9%, SRR T ot
¥ &4 9% AR UA 09 A R S agde d e A § ek
SR AT AT FIAIF T @ wFR 9E = wgRAI R
a% Q19 § | 699 # Tew 4 5% e 9 ¢ i—( ¢ ) ReEE
z=7 ( gangue ) #1 ZIWIF FH FA W () @ a1 9
# 9 gu == o=l 91 o3l A Ez B A IMRvE: W
oy #, IEH g9 fie w9 2R I8 wgE 3T |

sf9a @99 &1 991

I FATE T4 F 99 9E IAEA T AN § FH A A
Tl % EEEF I a9 TR F a0 g9 a1 atE 92k %
Z9QiF $1 TF &9 FEWE € | 3% {=dE 22 9wl (basic) &1
& et (acid) ssa (39 fafws Si0, o1 917 ) @k af f=r-
7 79 T 2 (39 s 41w T ) @ a1 T
1 g # FwEEsal fd ¥ ) snRd: fedm e § eEm g
srvfty A1 9219 A WA 9 e e # agear v €
9 af 931 O 9 € 399 arhy AWk e 2t w1 9
9 S @t ¥ | R 0=l H Al Fae e A wre



¢ W)

781 @l | U afw ‘oA i g (Self fluxing ores )
FEAE & | F B GG @FA F I 99 AR G 999 SE
it fmadt % | O gl & 39 W1 1 3 wEE A e W
‘STa: FafFaa’ aa1 e = e

TIAT FAF.

fafer# (41 fePi ) vF A T w@Ea €| gEh i 9 9,
F%2, AR AR (Quart zite )E@Ei F &9 Haga am 3 fwar ¥ |

HWIT FRF.

A 1 9o AR ‘GaRe’ (Dolomit) s & wed 3 |

dzxq FaFq ( Neutr.l Flux )

4% 9EN F T 1 GMGI A VAT IR A wET |
% T F1 T B AE A 3@ €| waEr (Fluor-
spar ) 5%9 924 FE § |

qreg g ( Available base )

32 930 A9/ T g T F @RS § aem gk 9ia el
SFE F I Ot R £ WA SRd 59§ 4R # 38 5
1 S AT F EIT FA K TG I @ AE R, g3 90 w4

SR

AT § FEEAl F A0 94\
99 # weR—F, {0 (39 ), FEa, R,
AR ( Fma ) A e (AEg) |
FREAR—INEA ( R ) "R Fgmg (=) |
fafrs—( R ), WRa ¥ g@: 9% 9 7 |

TIgAT

3l % 7 g, Bl 1Ak fmA e F wE g



S

afwa T3 391 § 3W arghe S9 E1 S | 9% e AR R
mﬁf(ﬂumpnundﬁ}%ﬁfﬂ%mmtl

Poaffen qul % #ry a@de wEig 92l ST wad
F 9@ ¥ Zaw & a7 € 598 ga am IvesT fa g i —

F—zaugfiaar ( Fusibilivy ), aw@ar ( Fluidity ) =i
EFEI9A (A% FR T30 a0 9@ § 3991 99F § q@n ¥

m—arg §9E % e gamafs Ganiean

T—argfEEt 1 diF f9 H1 gar 9

F—A19 F1 A TR

qEHE 98 F wE R gy WEE 9@ f e wa
a9 # <7 TRE@E &9 F FRQ I 9@ A FAS 06 o9 A
THE § AR NG A IS T FAH @AY | 9% AR T TN
FYREA B A d T FAT . AR IH 9FR 9F 1 TE 94T
% | T QT F PR IEAT $ 9% TAT SF FI A @A E |

9% 41 arfid 9&fd EF 913 ¥ I9EA # 9EdT #5 ME
AT ATATY a1 ¥ | &L H s GA9 7 B 2= Q) gen
- AR AT A A s 3w Tyl 1 Fen 59 5 90 EEE
@194 ® | 91g @A % a9aF- ( Hearth temperature ) &
Wt % I9R # ATy 9ERe # osamE g@ G e g
TR AR F 909 9ef § whw F 4w @, FE 8
G, W wGEAl uF F wd § ) 9@Eha e 9| e
F Al FAWE AT E A @ sw 9w G T Camhe
AT 1 TGS A I9EA 1 thEE ¥ @ wgiE A ol |
aEET B 9EEE ¥ L —IEERE IE@ 3—3AEs # aueE
( Formation temperature ) au1 3—z3udliaar, o @ar
=y 1 4fF & B @3 wEgas ¥

AT S g qigRe

w4 faferwr (3i,0) ok 57 ( Ca0 ) F s mavm ¥ ffes
wfas & WA ¥ 93 TR W w9 e g i & S d
T T AR W T@R )



b (R& )
TIgHS F T
913 ¥ ITEA 7 TRFT Tl F GE T4 F 92 9Eae 5 99
H g S € A o wfE g ¥ RfeEE an g6 =k
wawia ( Suspended ) sgfeal amha £ oo 925 | A
qgHl % YENE § R AR AUeAT FRE: 39% weEl |
g = |

qIEHET F1 STI

T H W FE IR B F 94w grahel 5 9EEe 3
fr 1% e ¢t @ wEn | Fg 3 s w8 F61 F R e
W FFAT R, R—t—FIF AW H, I3 A AR w A F
G I—T0 UREA d v — GHz J9 T 4 -FAE F F9 7 §—AN
o foora, ORI ¥ HNE F WA o—aE (9Rn e
e TreERg gz @1 ) 9 c—ERiE amE i # |

38 TIW TIGHT & TEERE R
m{nﬁl Si0%[A1,0, fl s }g }E‘ EZE’IL;";
m?;:lm 2 ? wl|q g}g
. ﬁ av | I’ R B
o (MR, RO L WIH|E u
2 aﬁ;r‘?f:ﬂ‘ hid s [ iz i || ¥ | 2o




(

Oul w _.M
= ....u_..__ o A e
F 7
_ﬁ'.+ a_.__-_.. [T 7 w _
PR e Bl TR o
03| | «~ g
| ¥ | T
5 e Teyewn |
oo Y o |
ST S e
— - - _ J - |
ofiv] = | e
] e
m pa L4
Fm \W -..H- .W
..m e ..W\-
e Ll

qo

FHT

alar | amw




IAE 3
T F T, 9w 0 aq aitrE ol

! TEEF o, faad gz a@d @ aftafea 8, oot @
39 ¥ | TARy 6 o o9 w1 oagnan s T i ew g A
ffre=an 51 gAET @A ¥ | CERT LA S AR ¥ % T waihE
gl FWERY 99 ( Microscope ) & st a8t 3= =1 737 |
THA # GRRAIF I A f sw R 5 ouw 99 S4fxm
ala # ;EAEE: ©u, Rvs, 430, 038, £5], ¥R, Y08, R0
ITAg A1 F |

4 qy fAfY=a fEiT $ ogan Az o Hww ¥ gt
@ER 31 qfgHa ( Crystalline ) @it # | w9 @ ( Crystal )
# oy oF fifge dwamer fmam @ ) Rdtea s @
FeF® OF ¥ 81 ¥ | 2R SR ¢ 9 Fwe 7 w3s BE @ aga
§ T 9% AFLAT W1 IR & N HER A e 912 & FaaE
B | et gt wm 7 FA Gt @ s @ A @ ¥ 4
@l #1 w950 ¥ 551 8 oF @9 7o S ® wa @ # oA
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wy B AWy B odos! T F WE! A W aw 5
azer (Face) ¥ 2 ¥ qany <d € | €4 59901 %1 A9 95
#fza o ( Face centred cubic ) ¥ | @, e, Tfm,
miffean T # qRyHl i en g e w3 ) @
MIORH F AR AR R AT T ¢ RAAF T+ 32 9 0
By 4 W 999 219 ¥ 82 wF 7w ¢ ) (3 fado )
T8 4941 F[ AW ‘3T $i7a 94 (Body centred cubic) ¥ |
HERY ATAM 30 TE F WA ‘3T Faa’ T € 0 = @ 2w
Pl ST & 7 %08 Fo T2 3% T 3T 57 X oSk AWH |

Al AR AR § R 97 9EER § a9 e %
GRHRY T4 214 7 syafiaa wd ¥ | FEET 39w 6 9EEl F W
qfe %Ea 94, 3T HEa g wAE 9z YIER AN H w3 )
YEHRAT =41 ( Atomie siructure ) F A9g § ddfaa g I=%
I g9 # A 4w T

{—T@E WARGH & 5+ ¢ 2R 99% 9@ 3 oy fafe
e & 01 €1 21 gl ¥ ARy oF 9ER F A9 A |

—aE ¥ 99F @ F g FEa 219§ aafes w3 €
AT A ER F AT T W@ @ T, RIT TN
AR 219 5 € | :

'3—=9 oF 9F 780 9@ § ‘gafEEs’ (Solid solution) %
&7 i fraam wdl B, 79 s 9 9E % AR @ 9E B SER
qftfy (Atomic lattice) & &im a1 &7 ¥ a7 ¥ 713 sy
#1 FeIR 19 TART & B S AR Y FE § F SEF g
71 gl ot fomr 9SR 1 E | T9 9FR H FANSE 3T 279 A
a1 figa 51 01 3| T9RM3 9@ €% 9@ 9@ ( Parent
metal) ¥ H37 AK 23 T T | 1 _

qEgl 7 FaRE @ Fa@  daifas g adi @ afa
sqEEIfs 9 H 4l THH M 9919 991 € | 91 ©3 F1 96 AR
ANNER F 9 195 9eEa1 § SEaTEs S0 4 A1 I € aik
Ifaa frg #=  AET qe9EA 349 € |
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s HY 2fHa 41 & w1 99 9% ameE wekafia war ¥ 9@
HFL 1 739 UF aNAE W ARG 991 & IR oF 9 I8 #15
TER ATHA W FHA DA ¥ | 30 9m B a@m 9k R g
913 F1 33 FH F amaE aw §99 § S gftae oR € 35
a9 %1 ( Time temperature curves ) g #fEa fean
WET & | §7 3901 7 95T Aea € | g darfas agr AERE
913 BYF % Fagies § 957 mEs fed ) wiE e
sfas =R A8 fFa sam =i 92 9is e aada e
fo@ &wet 3§ e’ ( Metallography ) &3 % |
Wifes qu
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bility ), aiamar ( Duetility a1 ag % &9 3 &= 9 i =wan )
a4 faazea ( Toughness ) ¥ |

Zgal % TFR & 0@ ¥ 3 @ # g ( Tensile
strength ), za@ #1 #zar ( Compressive strength ), Tz i
ggar ( torsional strength ) geuiiz |

qfz @ F Sl #1057 FW A 99 Al 97 Waa 4 22
IET & o &fiar 599K gt A A9t @ | wal I
AR AEF e s A A dl g5 28 § Ha 7 89 | 39l
% @y 7% OfE #1 FEgasa o0 | g F 59 T F A
g #1 22a1 € | 229 % oS 913 #i g w9 ot ¥ Al #@
% qa@l &1 @ ¥ 1
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Z2T g€ TITH

fra arg A1 79 g9R Ag F e Bt ofas ofs 91 wee
%A1 994t T 97 35+ € 77 AW S T | 9rEE A Far A ®
v s v A1 51 ST R @ § | € 8 A i, SRR
i A BT gauE ¥ @i 99 € EpwE At @l
#i7 § €9 O 4t A9 ¥ Aed (=W ) 504 79 {9 AR FEEia
AR A AW # AR A AT ®al ¢ | 99 A AR W
fear & &t st ® B 39% %29 %1 9359 (area of cross-sect
ion ) atw @l (©H £, AM T A AT ) 61 ) wE e
e g A g | Al dE A A oMEv N AA IR



» ( R -)

F219 §1 GEFF 1Y TF 720 TR T T 9 290 A At odsw gem
( test piece ) # d%1 F % [@% = 21 F IR TR A 3§ 90F
F a9 F1 TIA 3] S gEEN £ Wit |

T F1 =g 194 F 4

9z 47 957 9 01 & | g9l foawra e ¥ | 99w g
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% Al 465 (#0947 ) B @ ( fulorum ) ¥ @ @ 0

fax 4 o F—&AL  F—ITU A TG

T AH
f@=a it oftw 97 7% W ¥ )| didE w®oAs g ad ¥
@ YO U FGF I § 229 € a9 39 90 Shea O
ERI 24T W 97 foa ¥ | ow o0 9 e ga
204 F YA R TGN Y T R wgar (90w §9) Amy
F A
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2 A IR B IETE A EE AL F @G T @R A
FTRATINL| 2@ 5 FW 9 v’ F FFA WA T |
i 7A@ W 9 Fzad @ I¥ zA| A oqarn a7 ‘wdteq egar
( compressive strength ) %21 =1 %1 37 ot ofy = §9 &
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‘il aEr’ (cast iron) T F TG 7OF AR T TN
2 | 7 oz ¥ (feeal e, dlen =) 299 F S @ 99 ¢

Rra o 12 <1 ZifEAl S qd9w menE framd af

Fidl @z # wlf 92ad 481 | a3 9 ega a9k F 47 ( tensile
testing macline ) # @ fafaa qRada 506 za@ %1 a1 AW
wdfl % 1 -
FIal
q@e %41 Qal T— whas, AL FA | ITF 9 T H AW
F7 31 FAE! ¥ | G T ga WA oand o F AR ¥, |
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w19 1 ¥ siserit 1 97 ¥, 5 5 @ w50 A ¥ A a1
fd ¥ WA W) Ak #a ¥ mEt e T A
™R

FIAAT AT I 7 .

MY TR A A, 715, @ (le) i ¥ aw s
F1 @ FIAF @ faa w@ k| A (Moh) A i X
wad (9w en ), U @ 28wl F g adie s
@ A wAEE FE W R e gk ¥ e
wRF I dmt | T m A A F ¥
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FA1E HI9% HEAl A A 921
EEiEr
faag 41 491 405

FHEH
- L5y
TER@H TF R (e & )R @ 1 T W 65
(do ) Mafl &im 9 s @d fm 9w, 7 aF #
BRAI IR v FfigaR g

FENEA # 17 9@rE F1 I 9EfEE 7w da S
Yom ¥ gk g demil § 9 Al wEvE ad dan ) TE
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A g waE fesle ® owaife ) od9wls 9@ # 9@
FERAAR fE A F T ( TEE e # R A iR
e )  wa% # a@Fn 9@ § 9K i 39 §9 a% sE W A
=@ W & | guR adi@alla 9ard # oF g agn ( depression )
T W@ | T AFFA A F Gl AR Aww 9@ F Az @@
% | T90g A AWAFY 47 T AR dEN G ¥ awe
FIAT 95 & W@l ¥ |

B FIFET 99T 47 |

AT ez FE e awd ) wEs w ‘O F
SR F1 ©F FF WA T e F=e) g A S 51 anaw |9ER
z%2 @ @A € | fow 9 A w2Ra S & 39w aEae 3R
Ia @ &3 3@ € | 49 %1 S0 9 § 1aa # O wed $90
el @it w81 A B 9 T 29R A e e e, W
Roco framM ( #0953 W ) H 9@ TN W@ R | A FE
45 ¥ 7 AT der VA I9T FA AR | 39T L ST B Y
fgr @l ST T | ZAE F AW AW 99 F IHE A 99 | e
Wit T—Aww 9@ § wE AR HE 9@ a8 | 9E #9395
foF F Frd = § FUAFY A ER A9 T Er g ) aw F
g g1 4 § Fra # den wdl W6 2| 32 gen GEw
sawar e’ ( Brinell hardness number ) @ 7 |

g
ftaE B 94 (¢0? ) §di 9@ A 9% q@e A AER
FaAdam 21 9@ F 19 TUF A9 TAdAEa 3 95,
ol Z W@ T AU F FE A 2| S 913 fAa whE
graddld fal ¥ 3 I @ gael =22 (91 9% ) g9 o
gsft 2| 9@ & wgfedl 1 Iofaf § gaaddmar gz Sd )

qEt § @A gEiE T D91 ¥ | 5@ agEt &) SR
#1 FH T4 TSR T |
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qATHATAT 1 9

¢ —AF ( §I AAEF T )

R—=ti

3 —regHian

y—amn

il

§ —fEay

$—IHT a
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GIGEGH

913 F1 T9e 37 F &5 F w@ § G999 A1 g€ FAEEE
F AR AT A IFH ARMRD WA T TEF W
F1 A9 ‘Giggar B | e uE w1 a8 qae g =i W e
aa% =fas alas ¥4 =91 T |

afaaar &1 F
p—atan ( "affas atas )
R —iEl
3—@fRan
¢ HI I
—aE
§— afa
5 —TEA]

c—U
o —HTET

feafa s019%:T a1 F9F

ﬁmﬂaimaﬁﬁ-imaﬁtﬁmam a1 3 @ A
3% T E WAR @ @ AR T @5z a0 Gl # w A@n
T | 9@ ¥ 28 a9 F1 e ‘FIR 2 faf s ) @5 1A
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Hiar St & =R 99 9R Faks SR far 9] 5 AEr € a9 91g
F TT% A2 & A ¢ F AW ot w7 F @A @ A@r

7919 (lpmact ) gz 1 gman

W9 FAlq FHAF 9w FE 1 4@ A ol wnar o
A ITAH F EA1 TAETF ¥ HiE w0 w77 wm i amr
THAF 7T 22 WA Y| sz T o 4% e 3 v
AN T 0 T 7z 91§ 79 390 e N g wod wH
Al 8 | 780 9 FA T340 A¥ TF TENT WAF @909 T =
w54 & AR adi 227 |

H910 "FAEEAT A9 F1 A

T8 99 # A0 F @9 38 9950 F 499 few § e g
(lzod )ams 45 =t @wima ¥ FEa9g i a9 5w
2F% 41 §9 @4 FR W oM {9 30 I IR s A ag &
= am # @4l ‘=g ( Die ) # dar Baram 31 za% w1 fafag
A1 35% FI A wa ¥ 7R e 9 29 369 s9e Mg @4
&l ® 19 99K ¥ 793 1 3 wmee 99 % faw ¥ A far
® | %3 g Afa a9 3 wgar G am ¥ | fifea San @
geil? 1 Gt ® T 4% A T F Tgwa A aw e e g
A # afien wE T % A1 fan g eE e @ Bk AR
a1 dl 2z =t R 91 5% W § | 973 399 A F ol 9 af 5
@ weft R | 2ty 4 el ol o g 2 ‘TrEe ¥ dne 3 sif
A9 &% ( Scale ) Wymy @l af ¥ smm A achi ) af &
FAM &Y ofn ¥ Feifa dar ¥ | gz den Fost wfs @, b
341 & AT waE 9 gFa T

EECRIGGI

HMRYE: 9@ dueta 34 a4 g agizdt @ sokef qar
HAET ATEAR F FT T v & W €1 s, wrees,
uRndl, fee @l gl el #1 w23t 9 3 2 ) @m
T T G T DRA T 97 WAyl 56T



1T
JUAEW 47 FRT A F1 WEGw

aig # FAEz AN Al %1 wdem GRGs, tmakhs ml st
qRiEl § fear A1 €, e 599 a0 A1 AeE TE At

\
\

19 HI9
|
=

"—.

ey

8 ta 2o E- ] da Ep
s €8a1 1R gE 919 391 §19 9T 394 T 1|
77 (Microscope) gr1 2131 ¥ | @ foaia a9z 9 3z gdgw
s ® Ta# am T2amm ( Merallography \ & | #2ams
Aty frem B A os Ten ¥ 9% Zm v@Esl ar 9@ 4%
HARE WA FUF] I AGITR F 99T $1 o537 5 s € |



(e )

g 903 Al arme o 3m & 29 21 79 § 2 s ¥ afafda
T | 999w = = H fERT 9@ @ Faaa wart ag @
AMAE AE g3@ar | @ En # M de 13 0w 3y w
gr azfia fear g

913 €% ¥ §49 # 37 fam @rp aff D | 9@ s A oE
913 F A0 9@ F Wy A1 o@EW ¥ @ a9 OO ‘gad
R@r (cooling curve ) #1 R it war &1 g4 YarEt @
T WES ¥ | @F AW ARG FF 2R a9 o) A
T FEEal 8 98 (A1 97 €9 ) #1 wEEfE dus, a
99K a40 A% TR F @iF 9 99 9 w54 | TaEt
Fi % woaeT & i 7% adf G s | a3 7z Frega Avg
213 Rea s 9 g0 Bal s o e ded At am
F AFRF T TG 9 AE] AT 57 a5 |

g I F ARk T Ew oo wfs s d g
A 999 BUATT 971 3 | 399 mvAn ¥ BdaE 9@ a1 9@
"5 # @41 ( strueture ), Fafg-zfEm | msnuiacturing
history ) a9ERF T9@ a4 B Tw 9@ ¥ 22 § se
( Tailure ) % @399 & 9g3 33 99 &%a1 ¥ | odmgmn § g
T AW AYNSY 375 @F 9214 N T JA0 aF 577 5 Ay gy
% ‘=i (objective ) =Htr ‘arg dia ( eye-piece ) #
AAFEFAEIR 350 &1 Fiqadq ( magnification ) TIFEAR
qAI WA AT AT X | W SUAEY A F o B e
W iR I S R R e B

ﬁﬂmﬁﬁhiﬁﬁﬂﬂﬂﬁﬁiﬁﬂimﬂﬁaﬁg q9 TF
;ﬁgamqﬁﬁﬁ‘mgﬁrmﬂ%mlﬁmﬁﬁr%lﬁ-T{EH?ﬁl'lﬁ
mﬂi‘aﬁ%ﬂqﬂaﬁvﬁﬁﬁ%!ﬁ(ﬁ?{mhmﬂm(m
F F QL FA T ) G = @ | wem § o I
9ET (FF) ¥ UfET W I ga A wgA 4 A8 T9F
&ar s@r €

BMRT: 9 (52 52 91 ¥ z98 A1 wwdvy g9z
RO 2 3@ I ¥ B 3§ a (Cracks ) 5z a4



(M)

f&aﬁna&:mmﬁwimaﬂt%hwﬁﬂﬂn
( wrought iron ) srydtau 77 ¥ Fa1 ey T 3z g den

g 5o 13 =7 Wo 2y

| %aw wifaw R gmn  arfe aan wrgifes fear gen
23 9 kv ¥ zglar mr & | Fief @ ahe ¥ S g9 oz F adn
g9z @1 ¥ | %% q5R F alY § sew wmane A o bee)
TFEEY 77 BRI W A EHA R | AI A AT F maEEe @
HET TEAF A F wien sudvey 399 g7 9w gear ¥
St A FwA T |

%4 aifew 1 g ame ¥ Fiww & adeer =k % o=
7 HiEgH 8 aFar | 1% @ 39 A B O @1 wAit w5
TR | wia A A 9 R 6 afew gk s a e
UariaE A H AT 89 9F g @) Ew 9 a0
TaFEA @ S # | G F1 SAEE a9 FrEe 31 999 FEa Fa
906 F T wwa wwa @A | ey gan % saisa-de i
%= affma waar ( aleohol ) aur R afiwa O %1 sy war ¥
913 F1 FATH 591

TF F1 g% 89T A 7O 7 70 39T § o wAw wWoaga 7
gR R A ww RaEd 3| ¥ fag gwwr 03 A et @
(wrought iron) 1 @i = ¥ afgwr &1 fa=5 ¥ | it
F % 707 97 Fax dear 2o a1 8w ¥ | swwif 59w sl
B Y41 w4l 3 G AfF gaifa 28 €| wHr—ag w13 3
NA—a[ &4 daEi « GEE afea 8 a9 6 o5 gw 6
gt #it afafda 2 0 a5l =a: 7 gwHiaw 99 % A dad
%1 g% 7@ # sl dtar @l ¥ PR g vy o ¥ Red 33 |



91 AT H =TT
gafgag ( Solid solution ) 7 ux 47 gad 9@ ¥ frar

41 9l ® a9 7291 21 9EE 3 5 T gEn e w6 3
TqFA] TR A 8 2 ) (2 5 9Ed (5§ alan =@ ),
AE # 79 aF g9 o7 96 2 395 i 9 oqsa1 381 @TE
F%dt | 59 59 0% ¥ dad T 96 3 g3 9 F 59 € | 78 W E
A # AW TEET ¥ | al AR wen oF d@as, (o F 3%
qfaga s a% ) 9@ 0 ¥ foww am ‘aeer e
IEY A7 ¥4 WET T AEE "R T 7w A gafea Gt
®a € | TG 47 F 3 w@a wan 7w w7 € A wwn
AT BT AR @ AA R | WA Ak GG % Maw A
Jai # @ A 389 A6 4 38 9fawa ¥ $9 7\ w@wn ny |

foa d&r L 7 diaw, FEF ve sfmm @ F1 2

= do 1% Roi¥e dia@ i gEw =
9% @ AR W | T wF s mew 99fEd 3 oA
gk iz gAtma ¥
ﬁ'ﬂ'ﬁﬁﬂ gifirg ( Inter metallic eompound )

$; 9@ §H1 7 FHadly A 97 93 ¥ e sahy a
FRY T HH A F srEmw ¥ aw @ Y -



¢ m )

AifFEq w30 Fo 9 94 giwa aEr Sier swar € fag 97 avwa
A9HE 9 AR Afgd § #q A @ swa ¥ gaf af
TE 9@ e faed v afwa Al &, wie” e ¥ R
R 2 B wm A wse” do ¥ fiw MY U Rufy g
t & =mghitan ¢ ofge @i s § oad A% sw sk
W amam G W@ @ wEE e s d wmre )
wHERT A gE AT F w9 H mwan @ D afw 9z e
THAE ARE ‘weadig AE F e s ) s ) s
dMHIA 8% 9599 9E9d dA@ Az A alar gafew 3 sg
TN QAR | A FWATY AT F @A W T4 F o2y aw
‘Haaig AP F 5 7@ wea Caad 933 ¥ vy G
MR ¥

o dear 18 ez aig
€8 i # Jfqz 7@ (P aaeas: oo afegs 2o afmm
TR A W aRa alar @ R ) A amdes ww A i
&6 R 99 (AR @3 ) qur vaw BR @ am (R
&1z ) ¥ Zawig s ¥ |

qiﬁiﬁf Eutectic )
F& 9@ §F1 § oF T 394092 A9z A ¥ w39 97 8
F1 29I 2 # ¥ 945 9@ FAUE A M EA | Iapaany



( w )

&RafEga @9 T s afma dar s 29EF 153 e dAT R W
6 4R F1 Z3% 1Re° Fo = UM 51 30 Fo NaAr T |

. GEOEC T 9@ AW AW ‘PR wi i
F 417 g80 9@ 1 93wl 997 WA € A oF 9@ A7 W T 78d
F FEgr 4 fFEt wd ¢

gz ( Dendrite )

w9 fa@1 g0 A@ 95 SAT qaar € a1 #% Ik W @R A
gad @ € | ¥ A 359 T ok 3y fwe § @ oEa
Fisae ol € | TR0 WER IT F UEE A A O €| 58
Y # A F3ED ¥ | 315z 91 39fafy g8 9@ w1 oA 5 Qg
1 9@ S @ A | A Z9E ¥ 9 odifda (Annealing)
WA wwa ‘Fere A W@ € 9 g qe # Fgme
fmmE mar €

o do 20 FFE

ra oy # e fma @ oag e fE oawd oaw
AUAFY 49 H9@ A A 9P ¥ 9@ 9% 38 fad §
%8 3@ F1 Fda of@ 704 oAy aw ¥

qi67 W 97 A Aega & oW T 3ga @ AR gea ag
% 73 mans oo sudew 97 (3 oden TudiTa
g7 ) faasr mfada ( Magnification ) us @@ 4% & 2
g9 4 € | uFst 43 9 g8 I weda sedvdi e A v




RALCIR I

EECIRBUIRE |

3uq @Zrdl #1 A9AE A9 T R aRgae a9 49 4
T ATE 4T AT A W AS €| g0 axnt F s qall
F I A R | BERWE: 9REEN 9% (3§ e ams?
T OHM 99% 97 U= g W A #) W Fo as wW AN ¥ )
AN TH ANHA 9% W d FEAm A% 49 ® ‘e ap
‘ATAF’ T WG T | T9F I A A0F FH A a0 E
‘I HITF T; 4 @ T |

fax do 25
AMAMF 994 §7 § 41 400 57 g% | agAE and & i 99
T qIE ¥ RS T wbE oREedl | ooEete § g ol
1 AW =T A9AA F1 FEE G F@ ¥ | 2wt ™,



Cagi )

8 o g Fat ¥ | 73 Ak 9@ ¥ gan 9 G i s s
fafEa 92 WG 8% @ g9 99 F a9 9K 9691 1 a59
§% %1 ANAF AN T 8 ¢ | IRAT F[ 29 Frataiaa G
9T FTIRE ¥ i—

3 —a1T F1 IA-THR 9 977 |

3—am F qRAGA § 9@ F fewa @@ gm0 F oRada |

3—am ZrT g ( Thermocouple ) # g3 iR T
( E. M. F. ) % =ifawiq |

¥—aF 9319 &R a9 =R w0y 5 A o6k

44— 79191 F Z99E |

g foeidl ) WadEa 35 aWANs a9 ageE # §Ee
T aR a1 ¥

HIMF AT AGH TE9A
aHE # #[E-
beiEn] gifis dmr |
_|__Za ¥ I
9RE A9 J9F ¥o ¥ 3o 79 F1 T9R
. | 9RE a9 A9E
(=nfzs an fafers
Ae a9 makE
Z4M ) 3E ¥ oo i n 2
3. | W OER aeas '
( AmEE ) | tie Fuve 5 %1 787
Y. |TMI@RAGE | o ¥deo | 3 qzMd %1 WER
AT 3T AW | 50 Hiooo | A WA &

| HE _| gRadq




E-E39 )

| | AHE F - |
gt | gRwEm | T
| i 3
§ | am-fem aﬁr|
a9 HI9%
( Thermoelec- |
tric pyrome-
ter
F. @ AzfEaT o ¥ oo | Py wE
@, gedt 91 o § 2200 | am-AEA W
s, %TREEH §oo ¥ Rooo L
= fffy 3= aM
A% | veo AIW | fifkwy ( &V
_ merE 39 aM
A% B IR | Ty (ws dof)

A4 ( Calibration )

AT F1 a9 § a9 93 ¥ awaE & AnE 3 e
REds § FHEA el S | 3 E s % of a3 qes
F AFIF B AN AME | A7 F 987 99F F o5 of
TS A aFA & S A amam 37 et 7oAl @ (Curve)
dist A1 &% ¥ MEY amAm WE S 8% R | AW Ze &1
3 vafl ¥ ¢

{ —arafE (Primary)
}—f@di4 (Secondary)



? — mafE—

foad @ amam, 3§ ge wel § ozaas, § sE
& HiA-3i% 5% tar (Calibration curve) ® fimg fmifta &
A
3— T —

forit ares 2RI frd g2 amar 1 fam B o et
q19% % amaW ¥ FE wE €

frmafefaa =i arafas e (Primary calibration)
g & I ﬁ t—

R—A% F ZFATE 0" Fo
—A1T F ZdlF0 F ANiE

OF AGHETT FAAR 0 v et goo” He
3 — 1 ==iE 338°2” Ho
—ay seei sae ese  Boued o
4—Fd e Tt AR
&—TEA 5, RGO &
s —& THE F So4%0” Ho
s—ald sl feasl pean NORRN
g —fime S

AR AGH A F TG W AR AFERE AF T A
qard # 10 AW § @ W@ ¥ ¥R I9F FEER aNAE 5
saam @ s ¥ ) Feafafes qft § oem awm @3
g —

@ ATHA Ho
I
“[Aad 7= e | wel®
sfirer @t ( Dull red ) | udo® | g3°

zwm ( Full cherry red ) | wige”




T | A Ho
1
el @ ( Light red ) | ST
At | goo®
b | B40° & foo00”
¥1a J 2240”
39 A A0 A1 Fan F 612 et § —

t—a137% ( Thermocouples ) #k z=dw 79 a9 a9%
( Resistance pyrometer ) fiv¥ am gzpd a7 eqm 3 wws
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2 et i 91 98 H1 WA T | HETIEAT 997 W AE X9 A TR
3a ANt S 1 g e Se R

9 EG ( Loam Sand )

2% oF SFR A O (A ) ¥ A @A Hk WA gHad
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( %3¢ )

W ol @ F Iga R d and awaw FER AW
Ziafts aF a79 841 TR | FLRa1 F FRY W AT 38T FH
forman & aur Feax H wE AW A9 8§ qegd war )

39 OFR ) ZwEdl H A @ sfamalanA A € 9m
TuERE G074 a4t al9 @K 2l 9| A9 9 % anaE 5 -
Ty 3% F T T | 9 T 9 9ER A} gend ¥ e
“zrg” %z} ( Air furnace ) # naen Jmm ¥ | “Faes? (i
eant % “Faee’ fam gu vaa s ) 91 Awd fafrsa awn sas A
aen & fdfE o ® ) TrEmE g 35EE # aaE G 6 AR
9% 359 %A 201 ¥, = FrEw % grr 399 #ERa1 AR T 96l
2| 7@d wq@ 5@ F1 awaE Gaa =i da € A @ qed
Fa«l & =faF a6l B )

fAadenied ae® o f cal W df RaEdai g
THH @4 F1 aNFiaT gag 9@ F |13 § 391 39% g (Necks)
WHEI Fadr I ¥

g do 3% (998 Ao #1 2@E, ‘% @08 W A= A/
‘SO Al B | @ F A
o ¥ ar “faes” =M A1 ear F (91 Gifem wE F ) AR
R Zey e am | TER 9E ¥ gaam A ¥ A 09 F arg
N siafes g ( Strain ) Yay § =@ ¥ o 708 SR )
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¥ere ( FRwE ) zad

THOFR Fl 2o #1 99 FF RA A g T | i i ol
F qud ge Al # W@ 93 g ews # E ¥ ) @ gaf
Agame (3% 9ET A ) el waa 3 9g A dmamR
Faia F aFl W] oF # 2 ( Symmetrical about a cyli-
ndrical interior ) # i & #A @ aFH & | 799 g &9
4 gFE W@ WA ¥ F IuH @A wg ((Axis ) @5,
FEI A g B ) 89 # T ar zaf ¥ aEd
TR % 3/ fa1 £ 1 gad ‘S0 (Core) 1 wEsgFal 481 ft
g i B § 9y R A 3w F @Y Ivgw awdl 9
FETEF DAl & | o 9@ F @l AW HA HA I9TF aA
T 8lY F g gR W 80§ fwwEn am ¥ @ @ atan e
Al & A Al 99 A € @A AW endl e ¥ wk slar
sEa it IE s e ok F At SR F A F
FO o) FEead OFE IO g6l ¥ 399 oW 9| 919 F 9l
2R e 9l & 82 9 ¥ | 99 2w 3F 29 ol ® A 39 A
fFm o wm

frafafas @ F=ma@ o=l gm mz9 2@ ®
fmgai ¥
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(2) iy, fgit woe W@ darfEa 5 @S N gEbE =
3 7 39 W@ ¥ ; () TEE A atar; (3) SEEAR #@OA6
() dF 1 AR F @ oaRar; (3) @ (8) @405 (o) @
grew 51 aa a71 (=) T g5 7 @ F9H |

329G 2T & fatatas @ g8 8—

, Zza1 7 3fa, faad zad A Gef 35 9 A 9 aEd )
qzif #i eFsgar ( Uniformity ) |
. ganE # 3=Har 4 FEian |
F4 &= § HTF IAEA |
. = |l |
. B i Fgaa 71 FUR |

gt ( foan 223w ) g §faa @e @K gam B ¥
FrElE B @ wEHE A uEy PRA TE T @ gdA
# aft 92 4 9T AR A )

aQTE FreAl @Rl ( Malleable Cast Iron )

fpraa” 57 &1 HA & TAEAN | SR ) A S
a1 gaaul Adl A1) AR W WA R A ) owd “HaEw
S @ SEE 9T ¥ TE U B 6E W Wy &
iy amfy 97 Ta AR FA S @R A T HfuF A4 =N
HE AT |

HRaw @ ez GEANE G034 X 3T F e
( foreit &3 Fra Fo,C % s H wart ) e 0 9w
sl & | ool 0 § Fo ,CH A #HA =@ @ 9mr 3 ok ag
gl % 9 § (Avez A afdwEl F w0 H Al ) ait e
g | Dwart | AEz F o aUEg B B sEa”
( Pemper Carbou ) &l Sl 2| Fe,C o fusm &Y 5a &

2. Gl —aig ) [FIE 39 ANAA 9 T a0 T 5
33 st Fa1 01 ) usiiern =@ |



9% o ¥2 ¥ FH %Al Az F qma A g 0t ¥ ) g
FEl EA ARz # AGEE | F e v’ 7 g wid die H
a5q o= Ban at ¥

@z AR 9 |41 2 | 5 awiE § Al AwEE F afiwn Graa @
a1 7 oHlfe & mofafia wd €

Ham @E § oq ¥ 22 gfiwa as Mk Q¥ wE4
'3 ¥ 4 afga aF o R7d | wiew o9 gee # afdwe
7 @At & | d9F Fe,C % fdza ) Jwar ¥ ralwd a#
qEr o' UfaTa ¥ gfus 4 O kY| deT R TEaa T F
o e O 9 wEwEar 04 ¥ 9z 399 Al adl aen
Fifed | TR o} qRTa ¥ mhww a Dar kT |

TH TFR APaw saE F fq 31 wAT § Sar e aamEn s@r
T Ianygafas iz ar €

G FEA e R W Y afiga
e S P e h (oS R0 TR
m . i sr g% Hﬁl-ﬂﬂ%iq
FEFE _— e Wan o*f ;.{ 0% nl'm!:[

Hid e e giaga
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aAife Tgfa

HRaw 39 B e zad g9 Fid @ # A S ) g
a9 564 Fe,C % &0 & war ¥, 23 w21ar aga #is Qdl 2
adf 3 A AE F TR § 29 AMF 999 aF e R S
% fa% aasT #6494 Ui FTEE F @IF0 F &9 H 4|
sl & a1 CO, s fege wan & s ¥ | & asr wafifaa &)
qafial § #1 Wi & i —

1—'sa% g2’ ( Black Heart ) qafi—gai @it & w50 ¥

(@i 31 3a 90 g@F 919 # ) @@ 9204 ) 1@ fan e
¥ e F NE R A Y g B e € el A
IEF HIL g4 7 FLES |

R—§Ez g¢ ( White Heart ) qafi—gait 20 9314 #)

H1L F 998 ¥ @iz |fs W/F 39% 99 § a7 Far @
Tl TNl A F i mBRmam ¥

T4 9761 F1 F49 H ©F T S0 Th @R IFH AN F 37
% fer gl € | S48 F 9% eIl 90 I amaE e G o ¢
fed aaF § FEIU D §F | S| B a9 06 IEH a9
ceo® do GTITTAN WA & | W4 B AAW ¥ F@ a7 I A@E
99 78 GafE ((Se0” #. A% ) ANAIA TF FE T o F vo §2
3% F1 699 @UAT T | I8F 9T AT ¥o § %o 42 AF ANAN
ceo” Ho 9T 1@ AT B | TIAF, TAG B 1° ¥ 20” Ho fd 42
%ﬁﬂﬁﬁiﬂfﬂmitﬂﬁﬂﬂmﬂﬁwhﬁn%ﬂ% 31 SAr
2 g9 g e G @ R AR 3P s AR A B e
fan ST & | o 9% 3F1 &t aup 3¢ 92 FwEl # @, ao
qapdt &t G Bt TAlE d @i €1 1@ 9ER pifea s H
Fo famae & a1 B @ o )

Fel FIE F 2@ g A A@aEE: $ER W R eada
ﬂai,ﬁﬁiaﬁﬁi%qﬂﬁﬂﬁfﬂﬁﬂ(duclile)a‘laﬁ'ﬂ
T4% qAr # 2 [ F X3 A A0 3 T At 2 |

S BEA AL EA 9 F ITEN ARGR AR F
=541 % waadl, ad ¥ s, T fela aur A aul %
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AR # AT & | 9 ozedt f1 39F gEr R GREEF SR
GlzE FE1 Fq1 S A5G 3% TAF Haga s B WA ¥

fazai @ ( Wrought Iron )

A F TaE § yEAEtE e ¥ 9uE R w E e A
v'o aRiga ¥ s au @A § vo sfwa ¥ 8 FET Q41
T @A d sEd | Am woer oA ¢ faEd A aga
T AR a9 FAad[ld AT | wy TE @ W weEEE

fagamm ag & :—
ﬁﬁvﬂ oy Ofama
FEFH o 8 miFgT
ﬁ'?ﬁﬂi‘l o o4, QT
fafasa o*og; UfALA
aIgHT vy afiga

frzai digr 33 %1 9afk 9z ¥ & o a1 ( HeT mEsa
2 qfUd, WEE o%od HAUd § A Ul FEwE 4 Afdad F w5y
gar ¥ ), @d m § @mar w2 | aed 9 et F ged ¥
8% G a9 AT 5 gEEEE 99 99 ¢ | 6 e awege
( Fea0, ) &1 ¢ afwa 9@ % w< a8 far sd |

aity WIFEKE F1 GFEEE A1 dea 3 AEEaT F oA ok
FEFGE a41 1% #-$[@7 F AEAET A FGT F AT ) ST
# HEA B A FEA B9 WA 8 | @ F iz s A
SRt gAfEi gy sa e Mt man ) AEiAawd
gt AHT 9iaHe HET B AT W91 % 9E # qwA G
ZArFe AR Taha A A S T | w99 gw e
F 92 fizai e 3 g @E |wl a9 gEne | afise fag
gzt | Fm d=r 03 aar gy 3@



=TE 99
&I

oqE AW @ AR FEA F1 9GRS € | a3 9% AWK
T 3 walyy wgkal wd § R aeE 8 g Al
fear w1 a%ar| fafess HdlE 3 79 o= w T § wgi
% 37 IoRal A 9@ T FE FEOTE 99 W AR ¢ ek
A TR 37E 9@ § B s ¥

gz @it % FmEahs w0 el dg ¥ € T g
SR arE DAt ¥ | IWY FER AW AR 7Ed 6@ el Al E
a1 @dl | Fa: WE X A F AL €@ TN FEAEE @
ST ¥ | A uen § FEG FeEr 2 A IEA gar 2R wR
wAAE )

Atz afim @1 qfar § % F FEa ¥ 99 AEE §@N
(B i a3 ) T w0 W g @ RO @ W@
eEbE @i oA wEEa S @ o el 8 e
A€l Fwan A |

gl #@ # ewa s @ &) Tafel w1 REE g —
diizna ( Cementation ) gaff =R afiar ( Crucible )
qafi | waad %1 R o’ gerE A A o A (@A) ®
FHAT FAR F L@ G aar AR wiE F AW 8 =
Al 41 | 7eq g0 e 3 gafal ga @ g At

§9 1§00 ¥ F09 Avwan ¥ @Y 92l | qW T 10wWR
# grae § A 92 B gASEEA g1 | TAQ afEE { a9 e
% peE T 91 vafdl # sitwd ofmas e AR of
RizE T e Faw e § T fm &t § W@ e
W sl T @ gl fva A sEwdan Ad | e
qafi F WieER % 59 790 F 717 @i wR qifEA 3 E

{s
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qafy #1 e Al | B9 koo W HiE T ¥R aW HEA F
Ffora 7 R 598 gr) e A A gah st |

€0 SFR [9 T FA 51 919 gxfal §i—

3. dRdgw, . R, 3. AW, v, AMoagE ER
€. Raa

s da # sl sk gEm R oA A ¥ 33
et Fait Wﬁl‘l‘flﬂi, ] ( Duplex ) ok ‘B
( Triplex) |

| e 9gfa

 xE R v w e R ¥ | e we g A
1 37N #13 T

aft gz At 61 g% @e % S % dve § aga awg as o
R Wl A i Eng: wg { gAY s wE g ) A aeal T A
%1 qftaaq @@ # [@ar 7@ & 3% afmds a9 ( Conversion
Pots ) ser s ¥ | & g0t 4 qfzdl & a9 w3 § | &g 22
gz, Stk v 52 aw agnd v 52 @6 ¥ | el o wienhides
et s ) et F odw #wfa om dad ) om
* e gd oF @ W@ ¢ wufa @ s A% 49 an =il
SR SAsNTEs W F%al € | 941 99 sEEIR A ¥ EF uwA
fadt Bipcan ad A ) onlt Fos S Frwar
@i 8 g ¥ fg g and B 3@ €

I ETE A AR T WM F IR F A FR
W i Al g G &l WA R | 39F IR g e A oghl #
uF o 4 Wl ) R g w09 L fF S ek I ds A de ¥
A gEl F AT A gy g g wil R 0% gr ¥ s@l AR
ASA TR A o Atz WA T ) AR A EF WA
9 g% % ¢ o fEme wE € 9@E 9w # w09 i o e
@i SAEI R | A AER SRS F49 F R0 73 TA@E WK dar
%) o9ElF iR weaw T fw way faad e



( e )

T AT A% §% WAU F99 FEH Sk 5 WHFEKE 9
HFNT |

oW A &40 A FAl 7 rooo” Ho amAm aw f wA
%) wamg=m A o W e B4l 9% #mq @ S| ¥ | gam #
%34 ¥ 7 wfiis @R ¥ fv 2R wis ww as o e e
R | W9 wEA i e as 5T T R (7 am Aaew § fag
f7aa g%l ) 3|9 § qEga f W@l ) a9 ol B SRR 2 8n
B s @1 2= 9 ¥ %8 o A€ 91 90 @aa € | 39% A
qrEl &1 S T gaTE B 57 ard FEE a9 § )

@ @ B A e sme @ad €1 9ds e § afoad
G0 %7 % W A (A %00 27 ) T MR Fear W wwAr )
SE 9T 30,30 IR FA XA T |

g # g% Fef Dal € 9 g 593 san 3991 gag geEd
(@ “gRgs” Dlistered ) @1 sl | e 8 @A R
“ggE tEa” @ CRaet tan s A )

‘faat’ geaa ( Shear Steel )

Tl gET R FEE 2o 9 WY I s g IR R o
A AW H0B diz WA ¥ aw Sted ¥ g9 o det w6
FC 4 A R | F 8 799 B o A ale 9ga o el 3 4
War ¥ ) 392 e @ uE O IR €1 €E SR H gEm
““fgnar 414 ( Single Sheor ) v seaar ¥ | 396 wfis
UFRT FAM ¥ Frg w7e ) ane a5 B oS € aw
Al W oF B Al O oA G2 A ¥ 0 9ER Yeaw
I @ g D1 |

it q:‘ﬁ (Crucible Process )

e w41 Bew e ramE i Als w1 # oman
( Heterogeneous ) war ¥ | = gama f1 aftan & ag@ @
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a9 %1 TAnfE G0z usa S A ¥ @e @A A
TERT % N G v F T mAn A A B

gt %1 ot afar & 07 wo dfz 9@ mad = 3 | afan
B39 # @@ ¥ 0F avE @ R fra | oF ke a9
IRFER AT | D A PRy aRm R o Fawm ) um
TR # DA G2 %1 aug @Aoar T | 99 avw 91d 571 3960 92 Q)
W ® = war Aegw o Rad 3 arart @ ST A
I T AET F | AR @ Aw B Atz Ml 9§ 99w 1
| ® Ha: 9 6 R Ay e A 2, e cnd +9 )
gz 7€l %7 9@ | 7= 9ER F gevidl A i 9far s d e
AT (14 Fo o a% ) a1 ¥ | gftar azfa & 913 %1 ofssw 78
8T | 7 = F N wghel At ¥ 3 eqwifes a0 # dag v
? | ufed g 9 gz & ey | oS afar gaw faex
T F q9a1 91 9% F a9 T PN ¥ 94 G4l i A a@E
A SR @ | afan gaft grr 3Wan AR FOBEE FgaE
( Tool Bteel ) 7amar =y wFar ¥ |

FfwT agfa

Aem va=f g7 EE A SOEA sl TR A R
AT g dnfE e R | @ oRR @ TawE 0w
9% F4 8 71 %1 39 gaEd F I # 9% aef vem AR
AT S0 R 96 | & 2o fo W XA Awm AmE -l
A 7o) Frret vt 3, T fn @ A § 9w AR 39 g e
B 92fi S | 13 F FEEE an 9@ #§ At wghEt 3 am
# gl am Igw DA R | W AW F IRU 97 4 48
1 ardt |

T8 F TR AWTA F A0 D91 T 1 T Ho w3 2Ry |
T Al 2T A 1 gar wad g R R A RER)

2. ¥anT 948 ®1 gafwa Gm IRET F2T ( Bessemer
Converter ) ¥ |
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eEfn A ¥ TR F A Bz € i § delag e

T Ho ¥3 AT FFA2T

it @ AR IR Riw Fw Gew St 2 g F dEa A
B AYEA F FFEERE a9 A § |
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S Tom F1 i {7 @ e ¥ Go I 9@ W w@F4 A
Toail ¥ AR o Aaga 3% 9w e ( Mixer ) # g St
2 | PFeR TaE # F WA R | wET § #w wfwbdes &
A e WA T | F90 9 A W Hz gwr wn ¥ e
000 ¥ t4eo 2 FF MHTET SA1 GHI FFAI R | Z1EH TF 91T A

e A @ A | e ¥ 9@ TeaEfEs @0z oF 6
OE G|

¥

,'1, g -

99 do w¥ faFgt

farm & & 507 24 =7 91 Prw@ w0 Iwae w35 7 B2
St ¥ | 9@ AT F 0 FI A FHR 4T F THARI R
Bar o % Mgt 9@ 93 % fgd (5% 290 Bz 50 o )
O AR AT | I9% 97 30 iz ofy s ¢ F =A@
W Za% BE # ¥ 96 96 € sk s A A aw A B
A ¥ | 9T fFz 3o,0c0 FAFZ A EF AN B | A #) qa@
ql #09 2o A as @ F & Aw 22d ¥ 9k 39 @z A
FeO 331 24t ¥ | FeO 73 9@ # g 38% 7= Atz fafaeq,
HIAIT a1 S8 B WOET FA1 & | T@a: IAF AFOEE a9
W/ ¢ | 3 wEaRE wiEde § 9% 9@ €| Fda CO, =ik CO,
9% 32 A@E1 T | wEGR B T mabs geafis e o
gart ed nfga s@ s amM 39 89 F 399 37 5@ T
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I8F 1% FAL A GHEA TN A F GHFERR w ot swtan
2 qur 91 42 F0A WAt & | G AEdEE g/ FEa CO =R
CO, 4% 3% =ar @ =ra: nfea a1 ¥ #E4 A AE 5w
3 ﬁ‘zﬁr HagaF TRAN # FEA fGwar s | owT § e f
Tagaft § H AaT A faa e ¥

ai F g # FamfEl # PR gz ) ssFag R @
% 9 3 3w 34 € TR M 99 @@ ST e kd
2| zad 307 W) fGaz #1 @9 w0ar ¢ @ AN A
fiferea 2 Hidte TediEa & 99 € | 39 gad a9 7 FEA
Wigg &4 8 aﬁr% 9% fafasa m“rtqﬁa‘t:a T FanQ 9 %
917 & FlFiT FE4 AFAFT aa ¥ | F35CH X A WA
fratEt % SRy AW & IHT §a1 § a9 aEAE TRest Ho (=WHH
#) 3 AR 2500’ e &1 @I & | A F1H4 sawx CO Faa1
2 I Al G S g sAiE 354t ¥ | 9na B & %A 9
qT S3IE Wid &) A B | FE F G G E ¥ ag aeeEs
[ # GARAAEE A GEFUTas A @ ¥ | Fa § afka
74 90@ FL A ¥ s o @i T

L
Fr 2

F92C F AFR AMIE F 99F QAT 2 | 8% dlF 4w A
f—(2) man @ aFATE 921 ; (}) wAgal J@arR A, e
Bar g9 war € R 9% #EEC A GEA W 8% aa () SR H
FER am N =gar 5 (eccentric ) fa1 ¥ | FECH
gfar. ged i 21 ¥ | 3% waL I=AE A Eed axfia w6
2w F732 21 ;ﬁq:[ ( trunions ) 9 B0 TE@r TICH Z, Faa

qiar glar § fralt @ w9 % fge 9W F9EF an i fera
qrgﬁﬁﬁ:ﬂmﬁl

» AsEuEa ( liwarhunur Y—ae gz famd mqqqﬁ
qEl gata & aur Afwd gEE § o AEd . sEG a9 §oag
AT |
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TEAT FFAZT AN AR

v ¥ g 213 ¥ IEak ¥ e el e 4 e
ik wdl % | a9ad Aeex ¥ s, fefeema FE e fow
a1 s frz (mica schist ) faH 7ds 2 %R A% 4
ffig @t &, % a9 ¥ ) @fm A e REF T S
2 | 9% 959 T A1 @A & AOF A A ) o "
g1 FE AOA aF Sadl ¢ |

31

FA B Yex) FETEFAGEE HEn Fu W EEI ) R A
#09 30 g7 @l 5% @Al ¥ aur s €9 ¥ W (9% F @A
R0z 7w ¥ $41 F 9l o Fafrema R o wm )
Yext {4 30 IR FH A T | a9 T F IER e He A
(eqifa) @ IFRT ) I ¥ TRORAT Faw & 9@ LA
Hiqvasal 933 T ¥4 A7 Ro Az # gUAT 941 @A A3 3
gt fan s g |

AT F1 TFR

aft mwlE #7920 (6 ¥ S B 9 adr AR RE
=@ F A § auift I9F ¢F AR F FAq 34 W 9g @ A
2| B Fait B A0 W BERza Q¥ aw wgdfEa
( Concentric ) Heiam a@ ¥ wegl diar ¥ Fiffs 88 999 %
gq $4 9@ AR Taad 329 and i ¥ ) w f IgR A
WA 92rd TR A A R B o @ e fd €

A F1 EH

F4 arg 51 s, faa g 9@ 24 3 41 Al aEdsa
BT T &1 Sl %, HAET 904 g4i (DBlowing Fngines) gry
W il X 1 A F A o @Ak es e gt e
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B A g ALY FAA AT | AT F AT I
3y dfz afad £ 1@ S HE FAA T F T a6 36 -
FC 93 Ot ghaT £ % fZar a@r ¥ | F9ECF g9f fAz 30,000
94 $7 919 WA =l ® |

IWS fan F qEEAEAF T3

s Afaqe gzl § S eEhe 3991 € 9T T oA § e
e 9 # At TwE AR FERE a1 F ey G A
Hygw agd 9 AL @9 AT | 9@ FE T AERIS
JEAtE 4 399 74 5 e ffas $9 3 wa L afiga e
qfd 1§ qel ¥ fafwsd ¥ wEdscw § 93| aw faean
2 | -3 afywra fafesa 29 9@ 1 A9HM oo Ho 377 ] ¥
Hatdi F1 gad s g9 1 Sgag oar €| FEA @R
CO 7a1 & Tafqe, Ia# *9Fa ¥4 a9 9 QAT | IES
a6l F1 R B 50 e 9 ¥ gEa R S R @ we
q fon @it 1 weafs §134 97 QA Iild —

fafasa oa ofdga | TEEE wiEsan *o § gfga

GOCis o NATA | WEE orols Qi

afy fufrs= #t @@ 9 QA A ZT9 9@ F A9AA FH
L& |

F927 31 I

#9350 31 HHA AT F aaErEaL #C B W ¥ I8
2300° Ho g2 24 24 7 1 aiel ( Fedl 39z IR A 0§ ¥)
faFae B AE S8 Bar Al B | 9 FORIE HOF F F AR
Fairas & A A ¥ | woa # g 5 AR 9@ S
fafs & @t 914 @i s 3o F@ § aa R @ F 98
¥ 9t ame 329 £ CO % sma F s/m sn FAd: Aat
MR FT 207 S O WA X1 WA T FEA A AM
qEET ooy UGN €1 WAl & a7 s@iEn wid @ wWdl ¥ 1 wgeEl
Fia FaE &1 o1 aur @ TARC HEA B OAET B
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A # A4l 8 | Fafafaa gt 7§ ol et 99 F1 ang
Bard | ana i gw R e s aa e ¥ |

e | uEHRE Fa G
l
qigAE STl %3 WE AEE- <5 Fe, Mn
e 7d U5 FeO 79 | o0 3i % zgq &
and ¥ iz | 51 =R T !
E‘“ %L:l wﬁ:m;; qIF 94 24 i
gite Mn =i
F - g 2
Mo % srie % | LSS % ora: s agd
g aF 7 3fg | | MnO 3| e A 1l =R #9 T9F
53 FEags fmasc | aml ad R |
| q@Ehe 3 g
wAA T sRa @ C0 | CO3zm %
o | @ CO; 31 ¥ | #Ry sl T
e | o mag ¥ el ] arel AN AHETHA
‘ziﬁrmm%l | Bt ¥
FuiE =T ‘ FEA F wEdww | s gE 8
3 fg=z F1 FAT | | af

= 9aft # yaEtE HT

qigRE HTE1 i—
Fe + 0O, = 3Fe0
3Fe0 + Bi = B8i0g;+3Fe
FeO + Mn = MoO+ Fe
£ 415 399 AEEEE F AW F wighe Fqar ¥ |
FeO + 8i03 = Fe0.5i0,
WFe0 + 380y = (£e0) (Si04);
MnO + 8i0, = MnOBiO;

N0 + B0,

(MnO),

(S10.),
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FA HIHT \—
FeO + C = Fe + CO
FeO + Fe,C= ¥Fe + CO
0 + 04 = 3004

w1 fm &z ¥ fafesa a0 @@ 2 a7 9@ 2wE & =6l |
e fRafy & =frs fa e 31 Fe Si fimmr s ssar ¥ @1 aga
FIL A GH BT R 58 Tg 2/ J1 98 F FW A
AR EotanA S @ WA g | 9@ ¥ ¥ 9 OF 9 ag F
zw C Faw CO ¥ afiafia @1 ¥ | 3z CO w95 % ot wiw
A zadl FF A AFF I F@a | I3 F WU Y 97
aaz g oteF FeO 3371 % | 79 9% 99l T@AERS ad 9|
a1 T B 9E F AR EE ¥ w3 fafee afis w@an
Tag W@ H agE Tgd s @@ ¥ a9 AW A Sl
&y o B wmr ¥

QAFEAFNE I AAFARE

A ¥ TN FEA A wE (9| ) § FEA §1 AE 59
Al & | wa: 390 AAFFATER FE ¥ FA4 fHEEr 5@k |
aE # g &% a6l $1 g gaim d R gefeg zad % aag
i 521 & FEH 9 % T 9@ 7 A (v D&nxldlsmg )
9z g% A ¥ | gaaha“ﬁirﬁﬁmqm w2 (% =01 )
w3 ¥ mamde osd & fafass, @09 ar wgskEaeE
g @R ¥ | gATEAERE 99 TAREEEE ¥ IR —
(2) $diftw (Ferro-manganese) so afaera Hidla, o gfwa
FEA 7 a7 @ (R) Rafadga( Spiegeleison ) o gfiga
Hitsfier, & afaga #94, T @ (3) Sl (Ferro-silicon)
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