
ladle
TTfet ^ ^ ^ ^ ^ ^ ^

g^g^utRisf^iaregtoPHSRiiti

3n% qr <3i f®5 BBT * ^ 15 ^ *111 ^ ^ ^
^ -m qrn r^iTT ^ Tg^T 11 cffFT ^T1FT ^ ^qii^l vjiidl ^ I W5 "i’S"'

m § hwt * vm ^5, ^ ^
^rf^i

cter ^r

v( tot 3PT
ladle addition

mm
ladle analysis 

% Tiwrf^ ^ ri^ '7TTrar 11

(^TfT ^'’iqui

t^goT 'Ml'l'^^ladle metallurgy
MeFr'l^

lamella
tot qtot^ 3f^T 9T^f m to ’^t ^1

wf^cT iKm\lamellar structure

qddhT ^T ^rt ^tt 6 Ito wtfm ^n gmr 3trfc
Me'rl'i

tom tof

CRT?F ^ -dM^d SF^T SidddlO, 11

ot^TSinFiT toir

^grawftoftor27 ^Sjm^irntti^stmrato#
to ti w^ 3toT tot tto ^tot f to ti

Lamination

Lancashire brass
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lane*1 FTf^T

tom *rm m tom to % to to t
d^io^jnv? tod to^rn ^t tod diM % tor totom ^r tom gmm smr tof 
% tomm % to tod ^r tomi tot m ww: % tt# ti
1. d^*ilj<j mret (consumable lance)—

d ^ fFtm % to drwd mgq tm t to: dFmd % tom tom tor 
tom tor ddd imr to ti
2. mf?T (nonconsumable lance)—

toum: ^fPdd% to to to^tmid toti totortoftmito 
toto o^t tot t tr gm: to % to totot gmtot mm % ;p d fmrm tot 
11 todd dm: dm gdm tor irmr t # to % mgq ?t tos^i dm ?rtor «tto 
wr d dm- ftomi 11 tot-tor sm-mm tot tor dr mrto ^ 
toddr dt m tor dmr ti d^g to dito dd mmm ^tt tor ti
lander dig I. dTiFTTd

dfeu—la u nder

lap to
(1) toto, tofdm 3mdr torm dtof % gm m tom dt m ddFd

toi dtor mm fto to % gto ^ ^tm tor t ftor
^ddd m tod dmd m togd to tor i d? to to-tot ftoi dtor di tod 
d '4t -j'N'd tor 11
Wi ^ §T ddmr 11 tod:-3tof ^r dw to to-to tom
smdmd did (teeming temperature) % dmd grUH tot ti

(2) tod-famto rr rmdd tom tr g| gto to, to, tor, tod mm 
to dd ddr tor ti id <m wtod di drfd^-to dnr tor ti
lap joint

to m di totof m tor % ddmr *ft
—dddT dm

tor tor
ndr tor-tod ttod dig dd dd> ddmr fto dr tododim tor i I topjto 

to^to to drmm toto dr fto fdmr dmr 11 tod % 3F[fto toto fdmr dmr 
t tot fttor to n^_ gr di to tomf m mtotom ftor dmr ti
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3?rm mR^^t afft grt^m w^Rn ^rh ^hi ti $**\ 3Wf ^ 
Rlf^U, 5(|CP ^j t^T 3lTf5 ^T mR^'wII % ?trlT tl

lap weld

aftwm ^ % ?t 5^ ^ ^

slRrf ^R^ri

lapping

^Rti

lap welded joint

welded joint

^Rr-R[<tTT ut^tLarson-Miller parameter
m\

^ ^RT sm£i ^TTT ^fet ctN #?: qr 377 t^P4 ^ »WTT

c>qqg|f qq gi'jHH trPTT 

laser welding

fRRT Jlldl 11

4T7T7

qjigq—welding

4t3^Ff

^T3 Rrar^ f3T7T^r 3WT ^k^t. #^' ^ R
gRTT 11 ITT 9^ ^T wr 25-27 WN (^TO#o) ^ WT ^ Ftn *71
?RTT tl

Lattice defect

lattens

d’<l

'Jll'.'IT-

^Ir.lT, ^'ifT* IJT ITT WfiW f^RTT ^Idl t

(1) T^ST ^T (line defect)—

?^T ^FT ^ ^>Fr % IT TtTd t" :
(^) (dislocation)—#T ^T^TT ^ HT^T t1—

(edge dislocation)—1. Wyi
qfgrr—dislocation.
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2. grfte'trerer (partial dislocation)—

tfexr—dislocation.

3. 7^ gRTT (screw dislocation)
^%tr—dislocation.

f^t R RptRrt f^R^vnrf-oqq^fi if oqqqiq q^if ^
• tt§t ^ ytfm ^ ^ Rrt mrTT tl w ^

5WT mm WR ^ f^T (extended dislocations) ?R 11
^ ^ ^ 11 q^f % qr^ 5R:

^ m ^\
RT) qRRR (twinning) % W ?R W fa^qor q^q,

rR^^r % w=mr-m gRRTqrmf^ mmn ^t ^ ^tti ^ <m-
fTTr qj ^qq fqrnqrr fq^q f, ^ ^ ^
5TRRR qq I —20 qfrTVRT IRI f | qq?7R 3PT qq qjRTT qf qrqrJj 

TOT-dR % m m mi-yfom R ^ t 7m ^ RTfrT qRRT quf 
-^*mm % Rtrr surto qRr®FTf qR^ qr qq-R gtt f
3R: 37T^) RRRT qq</r fqRlfqfq qqjTr :5TT^T tl

(2) (point defect)—qT^Tn^^qfiT'jiTRqTTtqqrqqrqqqTcfc
?tR t:

(stacking fault)—

fa) SRRToft (interstitial)—qqq;-j||f..ict)
MIhi'J^ % 3RRki if Rqfr qy Hl«j SRRTFfT

(^) R^ti (vacancy)—ttrtrt Wtt-izFi % R
ferfr rqrnuj SFfqRqRr R 3dT-d ^Fj)t 75JR|
Laue diagram

m R3T4 q; ^ fqqqq-wq^f ^ ^ jqf^ ^
5RR qRT rrq; rrqq-t^TT qrq , % #q qq ^Mf #7 qq^r ffrqf

^ RW ^T-'qtqfq^. qFTT^-fq^jy ^ ^ ^
5iq-qq m IF R^RT k\ f?T qqq tfl q^q tl

(parent lattice)—%
R^'-nqi tl

rtrr grR^r
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<>1P3*T |JILaue equation

^4lcHtT| frt ^tTR^ ^ ^T-3lfRf^W, JlK'i^-fq^M'JI #■ 'iRgRTI-WRt ^
PwRqr ^r m\^ ti

RT3^Laue pattern

?f^TT—Laue diagram

ctfiRTR. RT^T 

f jih+'I sm4|m u["iri *3R

launder

(1) ^1 3tlW R7!!
^5 ftrnr 6ldl ^ I

(2) ^ qr 5RH rra ^ TfH %
'^^+4)-'H^Hl'Md-<H4dl ,c^Rnll-y^icri^, 3l"l<jM qWRI ’ f^T

3tT^ ^ SRI tl41^4)

Laves phase

4lh'l4T % ^fdkdff

77\mi\ oi^t

fjRrf rpT^Fj-iq^qpT, 
r tjt 'qt pT*Tr 11

qrwiiu

U^HI'JLjIT 4T fRM43dl =r
flR qifJ,l4t 4>T AB2 6ldl t, d'l'*)!
21/12. q^T#q 21/13 21/14.fq#7HR^Rt
n^j 1RT t Jldf4> qTRT^-oZTTCT 45T St^Mld \/l.5 fRT tl

Mini

UoTO^tO MRdiddL.D. converter

converter, % Std^d

qRO^TO y^rL.D. process

—coverter % STddd L.D. converter

Rryi'Mdleaching

. rR Rmr '-Rdt 'iRJ

q^v qr stf^d) _ . _ ......
VTRR 4; FR RRT1TRT ? I tdHTFR-yqi RF TW-WtfwZt R ^R'^T R ^

qitldid^ td'-fR R 'dl'M4d fqi^T tFRFTT Wd ^ 
fTT yyR qq RRFT sTR^t % RJF RF’Mt^T/l ^T/i fdRRF 4v^ dl I

1

feyr qiMT 11 aiddli R yRFd TWRt ir H2SO4. NaOH, HCL, HzS. SO2 
4T (NH4)2, CO3, NaCN fi TO ^ ^ f,

lead bath Slddlf!

faifm^q F $H4)I IFFFT ^l4lM ^TRT ^RT fRR % rpR % faq #T 3F
^ ^ %q mm t m3F m% t,

lead battery metal <rl¥ ^fr mg
tgftm .w it htfs^ yfFim mm ^ fiTmg 12 yfRiR
^ 01 ^ °-5 ?tm ti 3Wr 3trt

:^- 3rt it ttm t I

lead bronze tfor mFR
. r.: . srfam FRRmr m f^rr

60-70 5^^ 2^^^
15 yfcHR ctm mr #r 9tq Itm tl

?tFr Rrargat ^ mdr fg•14)1

lead-bronze bearing alloy fasmg
dw-fqmg^t yd qm M fam 10 yfaiM wi, 2 yfdiR dm fm&TT ^

20-40yfd^^mmti 1 y%5RdmRRi%mmti fdmr
dnk wryr skrmstditi ^rmik^qd:

c|l^Ml ^ qfd fRd ddfidt m ^q it tldT tl

lead burning dlft id"M
dFRT mr 7m kq km. inrmd mr\ #d m qr gmtt mr 
m^dTI

lead coating

qrrqr

dim fqrdm
4mm d qim yiikMH imr gtr^dif^r mrfim-fdmqT dwuirdr m

dFmrqfkddrirm d imrnr #r dmm 1 q? tor Rgd m km dd 
timqm^mmRRdtdmftqmiwdTtoTmdTti

dfqmf

lead print dm gym
d did m tom mr tom 1 ^7 tom m q^d mkr m kg

qdkm r FkfR m 10 qfdmd kmmd ddm f^mid m g^r mr F^mfd tor
fmndT
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vsiRfr 11 2 ^ mm m 5 n pr^r
^ ^ ^mr wt ^-^5 m ^mr w 11 2

wm ^r ^ ^r 5 ^ ^
% sfR d^cbl VI*}1l<rH t4mi ^Idl i I

4m 'Srnmjlean ore

f^m Him ^r mn 4t4t li°AM*-*>
'^hLechesne alloy

q^ mn ffram 6()—90 yfam mm, 10—#:0.2
M h^t ?rm ti wmi mmgfasm Q^rHPiw 4rm ii HSTrcm

wtfi 41 m^r. Hoft gum ^ « f i
^tT y^HLeekie process

^re-fanh mmsr Wfo \ ihh gmm5 mr gm^m ^ ^ ^ 
mfa mm tom 4r mm ^ mrm 11 g^mm mt mmm gk

gmf4rt ton mdimto m hfi torm mrar 11 mm ml yrtok h
|i gKjR mt ?i4 41 rngim mrar ii

mih mm

^s^TTf^ 

m? 1130°C
qr totm to 11 igm tor m tofo^ ^ tomH girtofe % tommm h

ledehurite

tomm-gir

qto 11 m? tor-mtof www, zm\ to 41 dim tor^ imto h to
to ti

tortoif^lepidolite

totom, ftomn to kijfatoH mi ftorto, [(Li, K, Na)2 Ab 
(Si03)3. (F, OH)2) i toto mi tor t tofm to1 1.3—5.7 tomm

t to tor % ^
mm mm t i mton 2.5—3. Mto 2.851

dcrik'to tomlever rule 

fddd rim.
yrem^f toryici mm tomfto mr^ig m to ^ ^nmi
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levuation melting tontR reg
toto-toqR%ftom^^t3nrqmmmr hotht i to to h1

WTO^^^T^to^T-tomr toFtonmmti to-^,
h Hto to-fto ^ toto qm greftor to 11 tor

g’m girato hrt yqifeg tof ti
liberation Htgg

mm H to kr % mmf mlgmmm gimq-gimH mmgri
light metal

4to-metal
lignite tom^g

to h micm giw toto tomr tor HHn i ftof?
^Hmg:mmto^mTtotototo-ymmimmTTmT^4tHmgTli 
jr j togg to mtom tor^g 41 to h 4r tot hr gm to tr tor 
ti fmt ^ ton vfr to ti
lignite coal ftonfg mRcdi

—coal
lime boil ’fm mnqg

fmmg-fton to tor tor *r gmR m^g-tor torn to ^ w
mgTTregmmrmmtoti fmqrgfton^ totogkftog^ton
to m to qm gqto to m q^rm £ grqmrq h CaO #m CO2 wrg to ti 
fmr to qra co2 qfto mg m ftong mito m mq ftor mmcn ti

CO2 + c = 2CO
^rtototoifg to- rnitomi gtoifg m ftom mr gmif mi toft h 

4rt t tom qtonrT-torton grfam to to ^ tor tiwqg

lime dip toil tormjR
ton h qto gmqrg to tor to tor m hpt frnm to rnmi 

to qmq gg ^ ^ gqqrmi fmrq
41 ^rt mm t tom gtonR gnmn stotg tr 

mg 1 mto mmg Hgg ^ to to?m teR ^ mtor h1 grmrto tor 11 mtoi qftor
<JW1
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cj>T3T t n

j$m ti
^IH

^TTlime finish

gfSir—lime dip.

lime stone
fjRTff *|t9^d: ltd! 11

\M\m\, SR zm\
^ 11 511^ ^ ^ ^ ^rR

Ff Hlcq 11 ct)6TfdI-^, 2.6—2.81

fq^d-h-iH hMf^TH

RtTRHH^limonite
ftreH ^TWT 60 ufd^lrf^ qpn qFfU efl% ^<Jl4lf'Jid SU'Wi^d 

w#5r ^ to irar t i ^ grfteofm m\ 11 ^ di 5, Mto
3.5—4.001

tort
q^ ^ ^ ^ :3T^ ^■?¥TM'qT^. ^

^Rriqto^nditi^f^d^^ Jmftsi t f^ira ^r

^r Hqqnr ^*t =ftlHd q dcnd ql^tqf yi(-d ^1

Linde welding

m\ qlqline defect
3fsq—lattice defect

T^T 3ttpfdTline imperfection
^fgq—dislocation

3tqdT

: qqM ^t, ^rq qqq qq^qf q 
imHfqcf) dMfqqf q qsrqw4t q^f ^r

lining

ak q qq to qrorqqq
qqr

?T3t ti
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Linz Donawitz Rri'Ji ^l'iiRiC'4 q5fjq .process

^feq—L.D. process.

lion metal qnqq qi^
q^ qq^T kr fkT^ 70—89 q%9iq kr 8—3 qfrRiRT 

sk dfar %% ^ tl q? 205°C q^ faq^Tdl 11 ^q^l ^qqlq q^T %qfkl, 
^rqrfkt qgfi f^T q#qr gfrf^ ^ «Tdi ti

Lipowitz’s alloy ^rqTteq fasn^
^q^TdT^qi^qTT^^^fhq^l 72°C qj^ ^ 27 

13tkf9Rtqq, SOqf^Tdfkqq, 10 q%9Td ^qq ?TdT f qqt 
46.r.°C ^ 22 ^qr, 11 qRmq^q, 41 gk^iqfkqq,
Sqf^iq^qqqqqr 18 qk^rq ^ t, ^ ^
% wmfm ^rqf #- q^ ^Rt ^r-gfkrqf qqk % fkq f^qi qrqr ti

Lipowitz’s metal
^Qq—Lipowitz’s alloy

liquation MoiPief) qq^q

qq> qqqr f^q q^ gtar ,gnte qrar rf q^r 11 ^ fastr^, ^ 
qr 3tfq^ q qq^ ^ qk 11 fq fqqq qqqt SW $ qRJ 351 qq^ q^qy 4
OoiPlct) yqPicfi tlq^oMr

liquid carburizing qq qii^q
qfeq case hardening q> 3?qrfq carburizing.

liquid contraction ?q q^qq

fq^ qjq ^T ^q wqy fr OT q*% qr qqqq gW qMT q^qq| q^q 
Ssfiqf q qrqi-feqrfq ^ fqqq fq^iq qg^ 11

liquid disintegration srq fkr^q
qfeq—atomization.

liquid fuel sq fqq
qftqq—fue|
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^ 'IISCIS--'-1

11 I** WTTSafiT 566°C Wl ^ 12 *T 16 ^ ^5 ^T WT^ ^ "
cH^rf^ r^\ smmf ^ ^ir^iff^ct ^k 11566 C ^ft 2—3 ^

^ grte^r t* ^q^r M11 qqq ^ ^ ^ Ii^T 

3^q qq f^qraf % faq IFF tl

liquid nitriding
qq

?q yiq^qiliquid phase sintering
xjjsf> fa^rq-q^q f^tq fq^qq-qrq ^ ^ ?r ^rrai 11 pft

qqrqqq q qirqqr tqqr^T ti

Mqq^qliquids
yiqFF3Jf^#^t^T3mT^r-3i^qiq^T 31^9^1

qrqf ^r ^rqq qqq t f^R ft qqq mm$t ^ ^
3Ftq ^ qnqr i stqqi qqq ^ ^ q^q ^ ^ «11 q? ^ ^1 ™

^ ^iq ^it ritq% qq q qtff fq^ T1^1 M^d qq^qt^5
fqqq qFTlist edge

qrcfr qr^qf ft qq, qyrq. fri5^ strfq qF qqr fqq^q y^.q ^qm ^q 
^r fRqqrqr^ fq^R f^FT FT ^ ^ ^ ^ ^
11 fq q^nq fqRir qr qi^^af qot qtqqi Sffe ST qi^t 11 ?q fqRF ^T

Teiqq *R' q>ed S' i 

lixivation fqgrqrq

qfgq—leaching
■qinqloading

(1) ^F qT^qrfq^T ^ ^RT q ^ v,<dI 1
(2) q^tr q^q yf^qr^f q yqqrr ^rqf % ^ qr qfqq tqFT wq qr^

qj^ ^ qFFt qF q<rS ST dHI I
(3) qqrrf % qq^ q sFFF-qqi % % tyr qF ^ fih Fioi qqm q qqqr I

qq^F % qiqqq^q ^q^q (2) (3) q q^rqr w yfq^FF
yqtq q^qi ^1
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loam qFq
^T, f^, gfrqqF ^T fq^FF fqq^T qqqiq tq ^ ^ ^ gpFT-qqFf ^ ^q 

q SFF tl

loam sand TFq qF'3
qfoq—sand

loam sand moulding Miq qr^j qqq

qfeq—sand moulding.

local quenching qnfq^ sqqq

tfeq—quenching.

lock seam test dMi *Fqq yfr^FF 
^qq W q^T STT^R qR ^ ^ STO^dl Wq qq^ ^

f^TI

longitudinal stringer 3F!%zf

qfeq—rolling defect.

lost wax process w qiq yqR

?q yqq q1 smi ^ qqqr^r q iqq % ^ yfq^yr qF qwr 
fqRT Fim 11 qrq q5 q yfcl^q T^qqiqqs fq^HF q1 FPW qjq 11 
qrn qrsr fq^r 3TRF t faw\ qq ^ff 11 sq yqFr yM qrq
% fwq 3WT 3Trqte Mq-q«pf m qqR q SFF tl

*KH qRd M*

lotus metal qrrqq
qRq^^f^^i^vSyf^FT^qr, lOyfa^ qy sk 15 yfqsFr 

yfRq'ii sff ti

low alloy steel 3Rfq fq^ ^ftr

qf&q—alloy steel % 3FFfq

low carbon steel 3iqq F)i4d fFTFT

qfeq—carbon steel.
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ftrRlower critical temperature

3? frrer itr ^ ww fFtra ^ ^ ti

low hysteresis steel
f^tra f^qr 2.5—4 st^r 11 f^r^r 3^

qin Mftqqf ^ ^ ^
3t^q

iMr 11 iM-MH Meoi'i,

yrHiq

sldl f 1

Pin rtm ewe'lllow temperature carbonisation.

carbonisation.

Wt ^low temperature coke 

d|[^u—carbonisation % STcPfa low temperature carbonisation

3f^q ^iq yqi'ri'ilow temperature operation furnace.

^jtr—furnace

i, Sn. Ni, Mg, Fe Te 
11 fq^iT ^ ^llTtifiq 3ttaq> ?TqT t, 3Rt: 31^1 RPM

qr?T % %qfrnf Prtq 4idi ii

Lubral alloy

luce-rozan process

11 qq PtHePtfe ^5R nfeR mm % 3m im f^T i ^ tm, 
^ It ^ f I ^ ^ ^ F5R TO. ^

rg^tl ^TthR^ WVgH heR, ^ ^ ^ ^
qmrRT ^rt f i i^r to ?r ^

cr^<Luder's lines
—Hartman lines.
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16—231 M of HR D/96

luppen

#? 3R^f5 % tffa 3mqq ^ TO ^qjq [ — 
tor -r^ if ^r nR?r | fs^i wi mm % tor % fan cRfa ^rt
11 ftTscwO ^fQ fsn gtqfqq ?t^t t f5R qr ^ wfcm r^T

q5T #r qsr ii

i q?

lurgi process

^ ^ ^nfq qqRi ^
TOTT t f^T t^Tro: ^lq ^TOT ^qiTT StRq f^T URt t 

^ rqqrq^TiRttf^ ^t SmFRj ^ff qm % qqTTT qqj TO

fafa^T HFTf q qtq ^ st^F F3fq TOPR ^t f^R feqi 
^fT F%l

Mac Arthur and Forest cyanide ^ iPfr-FTT^process
?TNr1l$ S

—cyanide process
Mach's alloy

11 1W #Trr TO^f gRT t
^ ^ % f^Tf m TOT ^ ^R 3tRT f I

machinability

^T-^. fro^R, ikmrm 
arf? tot^f ^t 3TRf^ ?FTTO qq q#tfmr f | Mto TO^raf if 
qtofFRT, TOif ^ ^T 5F, ^3 fRq ijRtRqj qR. ^srf qj ^rfqq
^-qfTTOIT TOJT TOT % #q qqrt qf fTOT W-fdT

^ 11

, dd-j-q

. ?qRT

machine moulding *T#T TOT
—moulding

machine scarfing

5TOT-faRT R TOT q^ 'TOfr^R-q^tfeafR Rqf qqRq.qjq qq
fewil. '3Rqt fd'Hn R qRRtqf RT |T qjRTTl

q^fPT f^l'+R
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machining

fafcm, ^r, 9F^r an^ faRR i ^ ^
^ ^ ^ t fRl ^^ ^ ^ ^

^RT tl

SflfaRRTftR ^R-#5H^ ?3TT^T( ^Hd<rH,

n^ ^ra tzm 6()% W, 38-38.5% W ^ 1.5-1.8% oTtST IRI 
ti ir^t ?r ^ otr ’#5hif 3s star 11
Mackenite metal

SRTTf 3mt 3RT atteW qRRT W- ^TR^fa 5ft fafa I f^t ^ 

FJ^T ftM^TT ami

Macht's metal

Ai=MI$d

macro etch test

3T:rf^R ^RT ^t qcfi rfri ti

A % *F5 ^
macrosection

<^l o^'rn T'"
mRH^ ^ <Jrc^uH 'tJl'll I

macrosegreation
ijfispr—segregation

RJR ftTRR[

^WM^RT f^t amr $m% ^t W^\ rRT qfel f^rr ittt % 
dccflffiR g^f ^i 3ire ^ 15 ^jA^afR sir^T w f^rt ^ RR arc^Rf
^T f^TRTI if **£R-*TRRT ^T iR^ ?RWRT ORT^
^ ^RT tl

magclad

macrostructure

A^rrr

q^t ArRfWT ^T W ^T 3tte ARTf^RR tef^ ^T Rctf fT 

fwAi it
(^m arf^RR)magnaflux (magnetic flux) test A 

^ferr—non-destructuve test % aR^ magnetic particle technique.

< •-U'-rn'W
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Magnalium ArAf^PR

tl at? 3RR RJp^T fRT t #T 
?ldl ^ I

'3tRhT ^T^hT % Wtti % fRrT

magnesio and calciothermic process 

metallothermic

A' 4l r^RI -^b f^rn At rl l Ml TOT
process

magnesite A^A^rifa

^ aR^r A1 qRT iirt 11 ^ ^ f ^
fefA1 rr arotris i>\ wrfPute % mm ^ g,

iw ^wr ArArf^FR % Ar ^ ^rr A rRi sn 

At ?ir t f^r^t ^rrt 4 ak err 3.1 f 1

magnetherm process

faaR y^H 4ot ^AlfSR fSRcRl fA^RT 5TRT A
^TTT £hA\m$c A A^Atfs^FR TO feRT W t i Wr TOT % RqfR

f*T Rfa A, *TH if Artftt rr I ^rtA R^R-qaAt A ^r-r^tr 
^rt i 1 A^Arf^FR to % a ArArft^FR tot 11 ArAtf^FR
^TR % TOT A AAtfVFR TO3RPJT A ?RT tl

magnetic ageing

RRR CTR R ^At ^ % 4fr^ rjwif A Att-AA TO: RtAkf #TTI 
^ rr A) TO ^ to ett^ ^ AAfr srt A ffkr ak ^AArt A 4)At ?lAt 
anAt 11 fAhror At? ^t 3mAim tot A tofrto to A tot t ^Afk 41 
STfAAtro 4rr iar to t At trt Rjg tot-otto ti

magnetic annealing

11 ffT^t TO f5h«<rllM

AtAFtA TO^T

farri
aroro

TOTOTTO

A^AIm arAtro
TO-fA^T fAsTRjatf ^r to ^tto: 4jT 3to-3tor: froA firarg 6(K)°c 

A 3RT TO TO toA % TO 500 0 C OT TO A> OTR A TOT 11
TO75RRRTOTOTO^=TOOTAT^^^AtTOT^T^^Att^: 
aTTO^cT TO frow-TO 4ft 3TRTOTOT ItAt 11 ^ fAs^ A 65% A arfTO
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Fre imr ii wrwi
frar ii

qRqd'imagnetic change
a_^ IT^ qr WifTO ?TFt (Ac I) ^'dir^#2T p #?T ^ 

qR^frid m 11 p—^mr 35i ^ ^ ^
(An) qr o—"TT? R1 qfr^frRT it f i a?M 3—

?TRH m$\ f ^r ^cf^tq r^\f R 3RTT ^TT11 ^q-3ITOT R ^ 
^ R ^q^Tq qfrq^q 768 C ’ft ?BT tl

magnetic concentration 
(magnetic separation)

qfeq—concentration.

^q^Tq ^^tlrqft’ftqmagnetic etching

qq ^qc&q % q^cft Wnf^t R'-idd R 'ZTrti q7- ^

q^qq fqvqnnqi 11 mi q*: ^ ^ ^ ^
RffRr ^qqftq ^R 3t^®f^tq uidfqi^ft qi^R 3ft 11

Rqtftq ftfq^magnetic hysteresis

qf^q—hysteresis.

q®f^tq q>,Ji dq>'ilcT'magnetic particle technique

q^jq—non-destructive test % itdftd magnaflux test.

iddvq totmagnetising roasting

qRqq—roasting % STrFfqi

T^qctjrqmagnetism
[q qqr ir,-tm 6ldl ft ’iPldl do R151H MHd'i

qddftq q<q % Rddi qW-id qq R ^iqi ft i fq^ft d^i qii q? ’jqqft 
fam qq^T qi qftft 3fqqi fftm ^#3 W-ft Wfftq qi ftW? ^^TTT ft I 

% rp§q qqqr q ft:dddi^d
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qRr^qcnrd (diamagnetism)—qqpqf q? f3qg%
^jalorta riril j

malleability

fqqft qr^ qq qw iFTqR ft) q? fftqfRq 
fqfqqr am fsRi fqRq ^q feqftr stroiftr st fq^ftrq ftqft i ^fmr. ftq, Rht

tl qq
qyrqft rqqqT R Rqjqq ft I wq: qqir ^ qi qft
Tftftqr ^gq Rrqqj qioft qr^ stR mqyq qte sqqjqq^ftq ftq ft i

ft fq> qqqrqq. fqrqm snR^qi

'-JTT,

malleabilizing gPTjqwrq

q^rqt qftft % RqR ft m?> qftnqq Iftpqqv tw^^h ^ ^
^qq qqqq qft rpfrT; stqqt gtVRT: qrjq^q qy q= qRqfqq Rqy
qidl ft I

3fey—malleable cast iron

malleable cast iron iPtrqq^f ^qqf ?rftqT

qidi-idqf ^Ri-iqqF R to ^^qrq ftr ft qqq?' m ftqr ft :
1. c(’TX'i qft? gfrqrqq^zf ?"idi ftm (black heart malleable 

iron) qdq q>idd. ^q ft ftpq ft nw^r qqr fqftq 
qq ftiqi ftl

2. ^qq qft? gtixjrqqeft «j'-iqi nii^i (White heart malleable 
iron) f^ft qqftq Rqqq ^q (RRt?T??) ft ftiqi ft f^d-l qqy fqRir ^ 
FTO? qqftRT ftiqi ft| ^fft g^qq rjq^ ^ ^ ry^r q^q tl

cast
d)l<71 VI

cast

malleable iron qiwqq^q ftr?

?feq—cast iron

Mallet alloy

qq^ qra-qyj? Rrqrq Rraft 25.4% qyT? ftiqi ft I q? strqfqqj q^q ftqi ft 
^R Tqqqr qrqr. qftf ftR qp- ft ^q ft qrqi fti

Mallory metal

ftft? qr^

ftftRr qyq

fTTRvq qyft qra g^T ft tqv^ | ft 63—68% qM. 3% ftT?T. 4% 
qq^ ftqftnt 4% q^ u/djHMdH ym qyp? ftrqt fti 3qqm fqqqf
■Hqqft. Rfqft ftp %qr sftft P ftqj ft, ^Rft 2.6% qnqFTq. 0.4% ftftftrqq

236



iM'MHT

5flk q)Hi[q4T ^ ?rar ti 

malotte metal

ncfi WWJW f^W4 m 34% ^r,
qr fq^TcTT tl 3TT^TTT

A"l|4|

'Jr 20% 11 ^ 95 °C
■^T fTTi7TT%q ^l"il Ft f*M tl

mandrel

% ?RH ^-HtqRf Ft JJST ^TF1 ^ t^TTT M^cH 5^1

HM t 5RT ^5 ^ ^ ^

atq^ fm* ^rr ^T srf^T q>i4qt^ ^2. ^f?
^T tl

manganal
fzm 3% t^r. 12% Fm#5T #- 0.6 Ft 9% *pfr tttl ti4l 

^TTT'4 qF^T '^T ^fw4t trar 11 ^wt Fr^rt % ^ ^
^[nr.fq q^f, ggf^T f5^ 3TTf^ Ff itcTT tl

0m^I4 q-wimanganese bronze
tT^T#T^Tqi m^gt 'm\ TWT rTM, ^ ^ ^TT 3^t «

«q % ^irqFt (4l?I, ttpfrsr. O/rlF^Fq^H. ^1*HI tFT ? I
3WI ®f. Wf, q?€t, 3W3T ^
^n\fi'w smi ^ ^rff^T '.flWTf Ft ^TT ?l

i’rq nnn

A'm4h *jTHManganese spar

^pgp—rh odoch ros i te

AnHqmangamn
t>T'« toi nWm ^ aPw * am-T^

, ATRHt #■ 2% H#^T tl^fl 11 f^r3F>IT tRTT 11 f^Ft ^FWT X6% ?tmT. 1 2'M , .
3WT mwiir 3WW Ft f^T ^4 ^ ^ ^ ^
fpjrft % ^PTT 11 ^TTRRT ^ T7- Mai^ yFdFl^ 42.05 X 10 'M

qpr rpn^ 0.02—0.5 X 10 SFTf ?l
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manganite mm
^T ^T MnaOs. H2O f^A1 W1W162% AAAta mr § I

^ AmAI iI ^5T
4.2—4.4 |

manganiferous ore

tl f?T^r Frr^TT ttAf t, ^6Kdl 4,

AAAl-nqq 3RF^

—ore
manila gold bAlfrii

FTO fJTM^ f^RTA 85% CTM. 12% 1RRT ^ 2% ARTT tTrfT 11 FRT
^iq>4q-, or ^r qr
tRT tl

fro ttAr ?rAr ^tr Aqvi* iji

mannessmann mill RFRTCR fCRT
tt^r—universal mill.

mannesman process ^

4lq’,^w w ^Wnn- 31^ ^ ^

qfaR j^qy ^

mannheim gold AqRi^H c^rf

^ ^ ^ ^A 83% dRT. 10% #r 7% ^tt ^rt || f^q ^
A^r FTT ^ ^ ^ ^ ^n^jn; ^ ^ ^ ^

RRt^T

^T rrqr fqf^ , ^ ry^r rR^f if ^ ^ f
^3nA^%^A^tt^t.#rqTlt^griAA^R

maim lies process

dm-Ar % 
f^RTA rfaq,
A ITRT tl

7TW

manpdyzing AAisi?-jh

ArAtf^RR #t- Fq?nf At % qfTrsm % FAn g^r |
f^rA Anf-.t Ar % F^rr 5ft -‘yqiu Frrt urt t rRi q^rsr
CCTVT7TT n^JII^ JT c-nrrr .-. ..... -------a. ^ C____ X - ^ .

^ RPTf tl
JRRT 3
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mantle

IITTTTTR
Maraging

g^-^T^l W ^ ^T TO-^T 3W I %m f^RT
^ ^ r^ irfttiw?: h^t ^n t

300°—500°C ^TFT ^ WT f^ir ^rar 11 f^(Fe. Ni)3 Al '^M(Fe, Ni) 
A1 '^t (Cu. Nb) Al 'imi (NisTi) Al 5>T m m^lT t

f—H^aT 27% OTjjfafcPW 12%, 't-i^H 0.1% 91^ ^T?TI

^T Ms rtm

JTTrrnR $«-MMmarageing steel
qqm: qM-f^qt f^T OI^'W ?t^FT ^ t I '7^*

% mfm ^ (tetragonality) ^
^tt #r 'irf^ wr gmcfii^H HK^l^cL

?T^ttf3lTTW. -~- ______ _________:
f, ^TqT-^T^T ^ Zfc ^T Wt ^ ^ W fm
qRT rt^ fa'-tl^ ^ tl

q.

marble

n^H qi ^ifRTT ?mr 11 3T*5T yl^T^T ^FTW ^ 't^3ttef5RT: m......... _ _____ ____ a.
grs^t w> ^T 11 ^ ^ ^PF^T tT IOT 3WT ^t-

?PtT 11 2.7 I
hi^hi^:marcasite

to ^ ^ m ^ ^ ^ ^ ^ ^ ^ ^ "
ftor 6-6.5 ak ^ 4.9 5.1 mm ti
mar mat ite

7^m fjPTR1 20% rtm mrm mm i inr? fpmrm?
239

marquenching
RTT9PR

90 c 200 c mp-TOT £ sfa sttoiff^r to f^rar^ mr, ^r 
9TRR ^rm ,ah: ^T ^ ^ ^ ^ ^ ^ ^ ^ ^ ^

^ m mm t ftm§ <$\ to tom. mtor %

tom ^rm tot t.^: tom-tom ^Jt m^t ti ^ m ^ toto ^t to to
mmtm ti

5^FfT—martempering.

martempering

, ^ * ^mtor to fRm^ mr am ^mi ^ ^
rih^i^ ^-TOrm toftorrmRTftommti
cm qpmR R~ Tmr mm f rtm ^r mm qm r gt m? t ^t%
^ ^ ^ I7T^T^ ^T^w^m^smtommfi 

martensite

^ .3^ #, 5W ^ ^ ^ ^ ^

^ ^Ftr mfep mfm mtormr m tomm,A/V)°r tit ™ - ^ ^ 3^
4(K) cm^ m* mp q? mi m? toni^ mi to to to zm^- 
mmq t mtp to ^ to ti ^ mm tor totom ftor 
^pp m^t 11 $4tmi stf^Tmmr mst^m Rce? m^t 11
martensite range m^mtif^ crjr

Ms Mr m #q mi mq-qm?ri
martensitic stainless steel mtmtot toto f^rm

stainless steel % Sltori
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martensitic transformation

uw, qre^-^nfdCJT fwf #r ^
RRT WR IT^t t ^sd ^1rtr y-^4ldvK 

master alloy rtiRT frr^

JT N't-MHld Mioid H dll^id dr^i t<i Mfnin t, 1-1 •
FTc^f ^51 frr-OT f*m§ I rTR ^T t f7^ 'lf"ld n
frtRqi ^ 11 ^ ^ ^ ^ W ^ ^
^Wlf^T^tl dM^ 
frdiw^RT 'in^rr % rrt ^rt ^T f i ^irt ^
3WT rife rf R dRf ^T fjRH % t fW ^TR df^ddl

dRnr % nfR ^ fir^ ff dif'-q* rt ^f f^Rpn ^fR ^rar 11 
fRR •»% 3rR tl

massener process

T#Rt apjR Rt H1 RcR ^ I7M 
Ai|4l d fRR^5T RT iddl dldl § I 
Tmi ?T RT dTRT 11

Hqcn yi^ Hitn

^ fafa i tdfy ^f yfR ^5R qiT
t

matrix

% f(HTj ycpR i y? t^t d?:yidRi fasu^ dmryig fdrR rfRR 
frfssR # rr yraRi itfr I dPifrf ^ y?

fu^tf dtR ^tR) dM:Rfe R?T tl

'ddd-,
RTd

matte

?fRT, tqrftr, fdi#iT dtif^ ^3'^t % ww? ^ y'if'H ^ ^5^
^ifrtjctv RtRl

matte smelting Ud'dd

^Qn—smelting.

J#TRt HRMatthiessen's rule
ptR % dHftR feftT Hd dl fd^tH fdRd-ytdRHHT dH Rt% 

^-T]^ % iiuM'Rt t fdRR R dtRT RH Rf^H HR yRRdf 
^T f|R Rddl R Rt WH dtf TRT ?l
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Me Gill metal Adj^K't

R5 dH fasirg f^raff 9% q^ptfRTT dk 2% RSI ?TdT t ?ft^t dR dffd^ 
Hd5^ dRdt ?Fft t ddt dl 3Rd dyfHttd ?k dWdA^t tdT t 
RdH Ad^l , 9-l4dT, Ht-HIRf 3k fdkf t SHT t

I ^fHT
I

Me Kee top t^-^T sM
Rd iqdtt % dHd ^ ^ 1 ^ ^ ^

yTHdldt3kddfrH>®rf fRT ifk n 
Rf t fdRT tl ^nif gjTTT eft fRfd ddfdd Rd ^T 
yMd t fddfR tl dldt tl

SKd td 11 fRT RT ft dH

dH ddi dR d fdT dtt

Mcquaicl-r.hn test Ad#?-fd kt^Td

wkd-fkd HR fRTd % ddtf % dtTRf m fddffR Hd R kttdd I 
!R dfd R 910 —94()°C did yr 8 dd dd5 5R dHR-dTRd d qn^R 
HHT Jlldl t fdfR RTtPT 0.5 fd d|4| ^TfRk^dt? dR dd dldt t 
d?d m fodT TTfdT tl

. dRvdld

mechanical metallurgy dffdd> dlH-d

kRT—metallurgy W> ddffd

mechanical roughening dTHdi ^Td

dR WVn. dT dR kRd HR Wtt ?fHT ft Rd H did THt R 
ddHT dlU dR faddf dRdd dRHt ft tt fH I

mechanical lest

dRd

dffddv kt^FT

d fdfddl fddd difadv RTddf d>T fddRd fHd TTTdT 11 yrR dffdd> km 
fft ym t—

dd) dfHHJT (bending test)—HTdf dt dfdfR kddt

% fHd dR d^ yfddHf HR yRH-f#| ft dfdd dTRt I 
fft km ft Htdf r kkfkd dt At ydt rhi 11 h km kind: r 
dddf df THtt dtdt t kd qr RdH % =kH dd-yfddHf
TddT tl

'4 " tf'iH d'-Hnl
HHT dit ?1H dR

qq yorq

RfTRr-dfTRJT (compression test)—rqRT dtd HR ftqtHv dtr ^t 
ftSd dR R SWdT dH Rd qq qfim I qftH dR . dldq> dtdtq sk dtH R
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IT# 11 (breakdown
point) ^ STcTT t ^ OFt: ^T M^cf FT^T FT Wl
f^FT ;3[MT tl *F1T F5 ^rFT Wt-FfcTF^ StTF^T FFFfrTI Tt ^FT

fFvFT ^SUrfT tl

fdtfl^TT-qtr^TT (creep test) Msf^r HTT #T FFT FT FT^^T % ^F?F 
fa^F^T ^1 f^fl<d ^TF FtT MF I fF FftFF F FFTFf % ^FFUT FiT 3TFF5 f^RT 
FTFFf (parameters) FT F«TFF fe>FT FRF 11 3FmTFFf fafjfFF fq^^I FT 

F ^3F 35RT I FF FtRM F^FT ^3F F^T FT fF)FI FTFT t
FT fFFcT FTF FT fFFF FFF-FTT % FFTF F T?F t 3^T fFFFF F5 f^TF F^T 
gTFlF F^t FTFiR^FT IT^T t FT =§*5 ^FT TT RT^T F^t F^ FF5 IT FFj^T 11

tlwr (cupping test) 3RTFT-<ft5F (cold pressing) FtoT^f 
% f^TF FTF^I FFTFf ^T 3FFFFFT FiT FfRjTF FTTF a^T WF I F^FT fTTF FTFfT 
fTFRT % ^Fit ^T Ff'IFIF)IT fTFRT % FFFf % #F FFTFT FTFT t FFT ?TFRT % 
fFF^rFF) '^TFFT FTTT % FFF fTF FF FTF^ % FioTF) FT FFTFT FRTT t, FFlF) FKT F5T 
5TTTT FRFF5 fFFT FETT % T?FT 11 fTTTT FT^ F" FFT FFF5 3TFFT fF FF FRTT 11 
FF (failure) Fft f^FfF FF5 fWFF QlFldlf F2FT FRIT 11 FF ^T FFfF F^ FFF^ 

fwf| fft4 f^t f^tft f^t ftf tr4T ti if uR^FH-Ffr^F FT f^f

4r Rtff TtHF

tl
-TTFROf F drMH

^ fFFFF % FTF fWT FFF fF^F FT^ FT FF FFT FTF FFTf FF
ndn

FTTTT I
4lT FfRTF 3TftF ^TF F F^TT F^FtT FTF fFfFf % #F F^T |F FTFF^ FRT f^FT 
FRTT11 fF STTtte FF RTFTt F 
SRTT tl

tl F? fTFTF ^T F^FFT FtT FTFcFdrl [FtFT FRTT

^rifF MtT^^FT (fatigue test) fTT FF^TF F feFT FHF5 F*jt FT fFfTTFF 
FT fFf?FF FfFFTT-FFT (st 

F*JF FFTTT TT?F FW ^T FGFT ^T mrm (endurance) FTlt 11 FS TT^FFT 
FFT4 % SrffrT-aFFWTT ^T TTFF5 tRTT 11 ?F TT1FFT fF^TF FT F)6d 11

ft-f/iwf (hardness test) ^f^ff fF^tf tFRr FFTF ^4f 4tt 
5RF FFTFf aF ^■ihdl FF fd^fRd F5TFTI

^fgrr—hardness test % 3RFRT

ufriMITT fF^TFI (impact test)—FfaF—3TF5TTTfe FiF tl

cycle F^FF faiFT FRTT 11 fWT t FIRTress
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Vaid-4^-M/l^ui (notch bar test)—tfeF-import test

'sTtTFTpjr TtfTW (shear test)—FFT^ F^4f % Ffr^f FFF F f^TF 
'^JTFifW FfFF^T FT Rr#TF FTF FT FTT<RF I

FF^-TTtyRJT (tensile test) FfRiF FT^ F FRF FTfT FT F^FF FFF- 
^ FT FF FF F?R ITRT t FF FF F? ^ F FTF I ?TTF fRRT gf4^r^ 
^T ^TRIl^d fFFT FRTT t 3k 3TRJFTfFF-tRT, FFMF FfFFoT (proof stress), 

^ -fF^ FTF FFF-yfFFRT, F^JF a^T tk ST^F ^F t Ftt FT
fFFfRF fFFT FRTT 11

FfRTJT (torsion test) ktT fft4 ^T F^TFT Ft ftff ft vtm 
fSTTTFT OTFR Hb^ri: FFT FF FRFTFTT F^f F f>FF ?TFT 11 qft^F F^JF 
F FF Rp-FF^FT prr Rrt FT FF FF t3T FRTT t FF FF F? F FTF I 
tFtT TFFF tF FTRT FTT F ?FF F RTF 3TTFSRF F^Ff ^T t^TT FR ^T FR?T 11

fR fVRf-ft^ f t R ft stRtfff fRtfrt ft
^fF-FRT t ^TFF fFFT FRTT 11

FTTFF

(shear) 3koTM^MUT

mechanical working FffFF FiRt

^Rf. fd4lsFl -k fFTFT FFFT fFR FR| FT FTF FFFFT FrfF FTTF TR -k
TKddl F FRFFF TFFTr 
t FT FRFFF R FTF I

FRT

meehanite iron 4l^di$e RT?

TRJF—cast iron

melting and refining unit FRF 4fr FfTRFR FFF

FTTFT, #ff 
SRFT t RFTTF F TPHNfdF 3kfaRTF FFR RtT tl ^TTTT FTfFF FR^ FT 

tTFFFRFT ^TFt RFF RF tl

melting furnace F"H VR^T

fRff—fumace F -Jrrf

melting loss

fcpERTF RFF FR t FR FT FTFT t ff FFTI

FRF RfF
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melting unit
SRI ^TtjRT SPISR^ tar 11 HoFT % 

«ng ^1 ^ 9TFH ^1 ?I 'SUrfl tl

memory effect F*jfa wm
shape memory effect

qir^ ^t^ftmercast process
q^j qjT^qi fa^FT yfd^-^FTlSt % ff ^TFI % PIH-'F:

qRq 35T iM^iq f^FIT 1IRTT 11 ?¥% ff qiFT ^.^IdH HTT ^IWI t ^
^T11 ^ q^R % F9R qrTOVTT^tiqRq^^rq^I —60°C hT
q^Rrf ^Tq%ti ^qRq^R^fRl TO RT^ % cfiT —60°C qr
fq^rq ff -i^H^.i Rq q^i t" i ^i uq>K fa [Ad qfa^q ^twri 
— qr t^i sr t"Rife qrrq 5
fqfq h ,3iR if qqft RSI t11

merchromizing

tot 3nfe q^'af % ^ qr qqqR sirror q>5R tnq i rwi 540°C 
qq^ ^TOT aft aqrqq ^ 1RT tl

mercury process

rfiq

q^fan^jR

qRq qsFR

araiftq tfeqft ft

qft ft qrafftqRT % qrq fa-qR it tot t ftrqft arroq qqiq sgqq ^q ft 
qqqv fqRT ^T TORT tl

qqf qrq mR^^I qTOMerle film refining process

-faqftT ^T qq> TOR UTO fqTOf TOR TOTOR dfal'i -TO aR
mR^kch qrqroq ^t qro^T: dRidta qqrft qn arroR w\ qfriRftr qra ft toh 
tot 11 tot qqrftf ^t a^ft srr? [tottr ft aft arq^R qq ^tri ft tot^-^ ft> 
qqq sriTO ?R ft qftTTOaT-afqfqRTft aqro 
qrq qft qq q^nTj q? t fqi fqrftT ftt TOR W$ % W q-k'IHR qqift TO qftR qR

, froa-faro arro % aaq

5^-iid

ftrqqftr ft trftt 11 to-mk^^

3/16 fq ftlft TO TOT^f t i
1 -3 qq fTOR qft i qftro 3fft arqq ?rft yjfiHi sft toustt 

froq rtot arroq tot I aR ?tor arroftr ft torr to tot tot 11

qq TOR

24517—231 M of HRl)/%

Merrill-Crowe ftftR-qft qqR
q9Tq-^ftT qqRT faaRftldfad RRHI^ fqqRq ft ftrft qft aqftfqq qRft qq 

5raRi aftrqiRd aron ^ qrq m (fros qror qyrq qq sfe tjwj tot i i 
gw qqft q5 ftrq fqqfq aft Hqftqftf ft ffttjRR qq qqj £f yftqR froi 
TOT 11 fefqq ft ft fTORq gft gqq £ 
faquir TOT tl

merrillite

qs^q aro s^qa qRiq? frorqq crqftR ftftR-qft qro ft 
faRTftq qqRT ftfft ftft qfqr qq TOft ft fqRT TOT tl

metal

q^R RT TO-ftTR q> #q ft

TORTRq

RRRTfq

TO
^ ^ ferofrq dR t frorft aro aqft to aR 

^dq^faj^R^qqif,1 aroa to ft to*r to t i rto aro qft arqftfta

ft RR^fr, airoqftftTTOT, aqRqfftdT. aq^Tfd ^cq TOq. q^R. TTOTT i 

:3RRT qT afa fJTOTqRT rFTOT aft RrRftqRT aifq rpy qpj ^ f1)

r ftr qft t fidR
^SRTfftd qr?R 11 ar^af qr TO qrpq qqqr

TOf fqqTO-TORRqv ftrft t 3
ft aRTf ft 
RrRRqfro t—

qq^T

aw^ (base metal)—qferr—base metal aqqnfft TO fti

*RtT-«iT^ (heavy metal)—ft tor HRqq gjift^rqr tor TOTRTOT 5 
ft afro star ti sqrroft afTroq, tot. tot, fftrro. tot. ^fTO. 
ftRT, ftRrr, ftroa, gftTOR’ arfq I

Rm TO (ferrous metal)—TOT TO TOtjTO fftsqpj I

S7RR ^ (| igh t metaI) ft ai|ft froqq arftfw TOR RTOR: 5 ft To
?l 3qRRIP-f ftfftcTRR, RftffTOR, R-lfafaqH, TOffaTO. RfftfftTOTOT

arfqi

aRTR TO (nonferrous metal) TO qq TOTO aR STTOT 
Riwgro faargaf qft ftrq to aR ftraR i ?aft tot a^qfa ftr to ft aw 
ftrarRR rr ftr ft toRto tr TORT ? 1
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(nuclear metal)—% f^R^T TWT
fmcfr^T ir Wtt tl ^ ^TW7. qn^w, ^TfWT,

%IP5 (precious metal)—^iriu. 
faw #• StrqTW ^T ^TR % frR ?RT 11 ttmMd: yR? ^T Wt ^RT,

#■ grf % qppf ^ foR ?RT t Wfe
?^T ^RI ^IrTT tl ^ ^ ^T 3^5 RRR ^ ^
^itRTTT^T #T R^irW^T ^RT tl

RMHlU

TjrvrfR^ giR (primary metal)—RR R WR RT^R TRW MeR 
3WT ^ Ml rrqy ir I f?T^ rwm % RRTi f RT (scrap) WIT ’RR R

yiR ^T RRT ll iTRR RR (virgin metal) RTfjqcKT W'4 RT RRRRR 
R I

^RT—secondary metal

^nf^T-R^T RTR (rare earth metal)—R RRR TRWT RTRTy|-R)RRT 
R 71 W 3TK RRRT^-RR 140 R 175 % RTR RRT11 4 Rtf^RR R "iiRT'v'RR W 
tl 4 fRTR ^RIRT R RFR RR RR tl

R Rif RltT 11^rrfRf-’tJTR (rare metal)—4 RRR RWT R1 
fRWTUT ^43 WR 3k tRT t 3R: fW RWTR RTRlf?

R" ?T feRT RRT

tiRRM RTRI
R) RRTS'lRI

4 RRT TRRT RRT. '#R RWR 
RTTRR tl

11 |R RRR fW RRytTRRT'^I
^TR RRTRRR. 3RRR. RT4WRR RTR I •R'Rn* ,JII

(refractory metal)—4 RRTi )rr+-I RRRt^
165()°C R RfW RRT tl RIR11W WTTRRv RRTR ^T a^RRiMR^ RRR

(rRRR> 29% C) RTRRRRR (,I',HTr>

*JTRRTTUrUHtHP

t—3RRR (M"Hl4> 3410 C )
2610°C) R^TfRRR (fJRRT 18520C) RK RfRTRRR (RRRT^ 166S C)fRR

RRRTR

R ^vRR RRRTR RTr
RR 11 f^RJR 3)4 R ^TTtRRR, ^RPR RR fWR 
11 RWT 3WT ^R^RTRRR fR^RTRRf ^T RRR R1 ^RT R I

U^iKjir sitrT (scatterred metal)—4 RRR ^rr ^ rri r RRT ^T 
rnRT RT MTtT rit 11 fW ^rt 3R^f5 RRT RR RR 4 ^5 RTR/JT % 
fRWTR R 3RRR % ^R R RFR RRT 11 44 sldHRR ft?RR. RfRRR. 4TRRR. 

RTRRRR iTTfa I

j^q ^
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•ifarfltj (secondary metal)—rrrt4 4? wytR RRr4f 44, 
^4sgc, RT^RR, ^R 4R 3TTf4 R

metal arc cutting

T^>RT iTTR R 3RRR RRRT ?RTR fRRRTRR RRSTT r4 RRRTI 
RT1 % RRRtTR 44 3TR^p % #3 3^RR ’feqr ifRT f|

metal inert gas welding

WR 4t R| qi^T|

RR 3TTR RRR 

RR 'RTR

RR^ 3TRR RR RfrrRR

inert gas welding

metallic coating RTTRRT f4r>TRH

31^3 Rj’ft, RS3TRRRRI R3R, RT^RTT RSR. R'iRd Tjtrjf q1 jqjq
4r 3FR fRfiTTR RRTRT RR 3RRR RT^T % 3R4tR R gw Rr 
RT^4f RR 4r RTTRTI

metallic conductor furnace RTfcw RI"|R) R33T 

R%R furnace % SRrfR resistance type furnace

metallic mould RTfrw RTRT

— mould

metallization ^lrq)cfiOJ|

rrfrRf4RrT gff%^ RlTRfjRR RT RR-R-^bim RR 
RsfiR I RR RT Rf ^Rf 44 fafRcT RRRr4f RT RT^ RpyR ^ ^ |,
3W4R ^TR RT# RT1, RRtT. 1R, 3TRRTR3 ^ fRRRTf R^T 44 
^TlRRl ^TftR ^ 4 4Ri RRRT fRRRR RT 4^ 44 RTRT ^
tTRTRRrR 4RT RTfRR fRR RrfTTRR TRRR (shot blasting) RRT?T RTrq fRRT 
RRT tl

WTRT

R^4-3R 3RRR R5T4 Ri 4r RT^ RT rpfqHRR. R^TR. RRRT ^44 RR 
RpTR fRTRT RRT 11 fRR fR^JR qRTJR 
3TiW-RRR % R4 
44 4 ^R R1 R^fgrT 
Rv!R t|

^R 3WT TRRT jTRT t 4 RT^ RR 
^,'-11 4 tTRRTRq- R^fsd RR RRR RRRT ^T4-^T4 

11 ^R RRRT RR RRfRWT 14RRdT

Rferr—metal spraying 4
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metallizing

Trapfe ^ ^ ^ ^«n^-M-,6KH.
•^<oMI I

^gn—mettallisation #

metallograph

3tqR^^ CRpqt % ^TR ^T 3lMf % ^1 '^if^
zfa I tjtt; g>T 25 ?T 1500 J^fT f^TT ^ 11

metallography

11- Jf? ^6Ndl f^TT ~W1\ 11
ytfrfm ^ OTT % feTR ^ ^ ^ ^
^5FF5T ^T% -ft FR^ R rnWtfT RRtT ^tRI 11 W^T f-P^R R mO^T ^ ^l^-
feslf ^R ^rT^yif (inclusions) ^T qrtl vRRTI 11 
(etching) fR^dT ^ ^ ^RT
^T IT ^ tl

t ^ M it " 1^1 ^RR35T RnT RMdT

3R^metalloid

% ^ f3R% f?5 RTRRf % RRH ^
tj\\'4 RRRf, [ft['!id)d, Jl4[*ldO. RldT'1^),RRRf 1TR tl ^T?T 

qRTrfRRR e^RM I.

fRRM R ^RTRR tRRWH dR^f ^f. M<'\*>* 
rfagj ^T 'i4\ 3W^ ^T dHT ^1

metallothermic process

T-lftFZW, mwm ^RT RIRRt % RfdRIftf RR tRTftf % 3RWT.^T 
f^pq , ^fcHtrfl #T Rwra % ^IRH^^ROTT^lt HRT'-^R 
^T11 qR •JWRTiT WT t RT RRR qr ?^T: ?raT r?RI ? I RTR 
q^Rf O—

, RR^RRR

(fr^ C >
O'i

r^r^ f-fjqrq nrTqTTRRFf RR RR RTWf^ RR ^ TPRR ^1q^Td R^
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4RRR TRWf? ^ RT'd rR%Ti)m rpp qqpq 
'qfqfqRTT fTRI 11

IRTR qr qdf

2 Al + Fe?Oi-> 2Fe+ AI2O3

C ddv qfd dFTT § | qrrjfqfqqq 
W RTR RRRTfd R RTOT qq qqffd Wt 11 q? fqfq cjM RR 
f«TR q- qq-q? dqr?T, qRi q^ qqnq iiTTRT 3#? % qR?R.R qqq q

rRdTT^RRr. Wfdqq 'qtfqRTf dRtT W. | f?T

RH3R qq RRR qfqRTfqr R fjqq> qRd 3TR qRf qq^d qqq RnTR^Rd 
^ R^qTdd R '4t qTqT il qFrqfy-Rd RRq: •!% diRd 11q^R

2. R^viqT-qq^TqTdTRRq; U4.H (magnesio ami calcio thermic
process) fRqq 3qqR[ ^rfqqn qrftRR, dlfdfdqR. qqqfdRR 
qqjqqR qitq RTR dTRitf q> d^qpfd q TRtt qpfj q | ^ qyqyf % 
^TTfqr (mqbTRr^r rr qRRTfqr) qw Riw^qr qq rFRituRTR 
-qqqi qTRRRR qqRT RRqqR fqqqj did! d |

-V Rrtdqqdq'Rdv (silicothermic process) 
RrRifyTRR % TRTdd q? fqfd HRT TRdd ( Pidireoil)

dTRIRIfd R

411 RRlfRlRrRd tRT'Rd td’dTiqd dldlRT^d qq Tddfd R RdTdf R1 qrq 
TRdT did! t 3TR 3Tqfdd rRdlf^FTR qitq qq qfqq fq^n -qfqf f |

metallothermic reduction dRTdRRq; 'jTRddd

'^t?3R—metallothermic process.

metallurgical coke dlddRW qRq
3^ddiq qqqdtqRd ^ r^ 7RP? I fR qqqr R qpzfiJTtTTT 

mwm ^ 3TRTdd R T-qq^ RT dTd 11 3R5R RTddRfq qqq^ RR qqqrq R 
qrd rq-ai diqr r

dFt R7 qidRRtd qqqv qq RRIdd RTR'-R (compressive strength) qRd 3Tfqqv 
^TdT o | ^Rqi RqqjR Rfr^fR^r RT^f r; f^R qr ^-q R R) RRf qp 
5RT 3TRR ddR^RTRTdTtl fRT^dlRqq^'RT q^qq ft.

dT^R W,

fdRR 20 R 30 qfdi/Td W, #d RTRl-TR Rdld RTdT R I 'dHNd

did q> RR

met a 11 u rgi ca I m ic roscope

dlddf dR TRRFTdf RJgT 3TR ffiR RrddTdf qq dWTd qRd q> fdrr 
'Rldd qqqfDTq, qq 1

qfeR—metallograph ^

250



metallurgy
aft ^r% a^r ^ar ^r a^r 2^-

ft *rew5i ?rft y^r #: yftparft, ^ft ^ ^ftFt ^ ^r, ftra^ ^r 
ftniM, ytfftrT •#: ^r yi^r ^ ft Rt^af ^ft
«n^f 35? , yi^at aid ft* ftryyr y^r a^RR yar d^*i
sfc yfe Tjwtf % ?rm »r, arf^ ar^ f 1 ^ ^ W
^Ff y=t)K t—

%4\\tt Vl^fft^t (physical metallurgy)—^T^ft R?
f^5i ft«ftT «nfaf #r fft^ar ^ ^ ^ ^
TjqymT (^fcRj yite) ^ uk^R* ft^r ft f 1 f*R> ad4d yr^at ^

jfffj^j-oq^ffiT ^t a^RR ?i^T ^ I

ijiren1.

fftai^at ypj-fya11! ‘^'^i- o'-tdK yar
industriala^y^ftn aw al-i^lRiyj (adaptive or

metallur
fjRcS WTT ayfri^T dd^K °ft uRd^fd fy^ftyi
tor ^n ti ^rft ftraRyy. ftwy 
(spinning) ftftsft arft aift ti a*iy4ftn OTiraift

WR £—

^ft yRbaift anftT fWH
ft yRyfrRT

y^sfa, ywn
Jit dd-tl'.

(35) ftWsnRtT (foundry) ^Rsy-a^u lR ^Rt ft I
a^itiR yRf ft 1(^) (powder metallurgy) ^feR

(ij) (mechanical metallurgy)-^ achftf
fyftFT y^RR y> rttw yfttwf % wry ft ^af aft tftai^af %

11 f^tft y afftw1! wr ftt aift toiid-sR y^i a^RR fyar arar 
faw yyRT ar^af fhar^af i^a fy^w (plastic
deformation ?RTT tl

(a) ai^-afftRR (metal joining)-ai^af ^T fttfR % tRR y^ya 
WRI fw yyRi ar^af m aRRi-ftra yy ^-ai^ (filler metal)
^ rr^y ft aw iw fw arer aryi 11 y^r ^ , ftr^R.
yiR fIr RRa^R ft 1

251

3. Rr^tit 3TW yyjR-ai^ofjfft^r (extractive or process metalurgy) 
ar^ft ^ y? ^irar ftrayy ftya ar^af y^r aa^i ^ a^a ftiyf ft 
fwtfa qfftaRa ft f 1 fawMi ar^ft ^y-swR yyjR f—

(yr) ?§rfRy R^yviTJT (mineral heneficiation)

yRyy—aywft ^r fti
(^r) RRi1afRy> a (chemical metallurgy)—ftfwfar

iyf. 3^t:
tl R

yirgiR fR yy^: t1—

(1) 3RTTy-air^fft^ (pyromctallurgy)—aft^Rfy T^y RTR RT 
argaf yy iw aa^ft. w^f #r fwRw ftfyf ft fawfa 
aft yft^RTn ayrfR Rrrtrr. r^r, yrMR, yftarH. 
yftwa aRtya arfy aift fti

(2) ynT-ai^fRch) (hydrometallurgy)—afjfry yryp-TT R 
aftarfa yjR am yr ar^af yy aw aa^f, rrt ^

I fRyi ad4d, fftaRTR 
snaa-fyfRRa sk fyr,)RH ft

ar^af y^r yifa * wr aftr ti

(3) fyyyR-argyjfftyfr (electrometallurgy)—fyyyd sft
ft a^jaf yy aw aftta wa fawft aft aftry wa fyt.i-n4r 
ft ftwrfnr yftwRa I

MPIRdl

*-Jhy.fAy-i
* 4 i

(Physical) (extractive process 
metallurgy)

(adaptive/industrial)

I T T 1 ttsimyytt
(foundry) (powder

ythra ytr?R
ara^fEr^) (welding) 

metallurgy) (mechanical

rRTrcfa^
(chemical)fTr^cprar

(meneral
benefica

tion)
metallurgy)

4 J
%yydlh ay

’hii^Ih^.i Rry^fft^T ar^ftr^t
(pyro (hydro (electro

metallurgy) metallurgy) metallurgy)
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melal mould casting

#■ ^ ^i77^ ^ 'A'*M 1

metal mould reaction
3%7TT% WW rr TTt^T % HTW ST# TIT «Trr| ^ ^
WH ^FTT '^fqtoTI

^ ?Trai #Rtoi

^fgrr—burning 'RTI

metal penetration

^fjjrr—casting defect % l

metal replacement

fg^T Wd SlPHl-I^WT ‘Hl ^l 'Tf 3HT f5W^

^TR-ftPI ^ ^ fa<n*H ®R '5fRT ?l

^PT-'+^n imetal spraying
^jf-r^ ggirr m ^[frq gr 'iRI 'pt ^ WT 0#R

f^RT r^\ 11 ^g^TI I f^T <JjFR if 
gwr rgRi 11 ^ 3sfR 41 m'-I'H'^
m?TR'4f 3WT f^Tl ^ tl

qoTRT—metallization

mm*metal weathering

(1) ^T <r
g>TT rrg> 'RFI ^rwigid ^TTf l ^ I

iSty

^1

5R1T it mm ^3''l 4
SIR it

(2) % 4-ggR il WR W. Ro ^
rjggr RRi ?Rf^-yfrHRt (residual stresses) it 3TR

% jqrnq N+; M'Ti ^T ftrgT ^t m "jlR I 4 uhIJllfl fTRRfT (tumbling)
WT 3() PT^ tf yRT RR t\

iT^Rrtl yFTt it m cT^T qTTWTI *
nb im iT'^rr ^ m Wj ^ ^ft ti

metamorphism

wm **\

2-3

metcolising

^ RTW PT Ur^f'iRH ^T bT#TcT gpR
gifa- rr^ "

^>T :3i,RT f^RT ItFtT 11
fetl TfRT | ITT 3RTOT fTfR STrTT |

^f^r—aluminising 4T

ff^FR

7WRI f?tjt 
' (sealer) ^T qf^TR Rm <%r,

^ R 3Wft grraf ftR'O'.-im '-ni mhrl

Meyer index ifaT ^tldfcf)

feor rm gg g^-^Rui gr gfg ^rfgrrr % wm gg og^T rr 
wgri f^T w P gg. grbr g^gr ggm shtr g^rr gr ogw (d) % gfg
'-gRtf^T f^TT 1TFTT t ggr iRT tgi^fg? (n) q^T fRg ^g,f»i ggRT m* 
fRtr gigr i—

gFTT

p = >.dn

f^RRt X ft*Rfg> ti

'df^f^r % bR ftn 2-2.5 gg> tmr ti
Mf temperature Rt.rt:. gig

gm r £?r g*% ftitHti^d gg m*\ ?rtft tT siftt ti

mica mm
m V fdnRci itR-rg^ ^r ngr ^ ^ ^ ogrpifr^

RR? %ti trtsTFfe fggrR tbr % gg^ % w4r vmv* r^gt ^ ^ ^ f
?Rt g^-gr^t ^41 mPrtg> qi^Pd tt# 11 ^ qg^gRT ^yg if

F^fcHrl tFf tl

R iTFirg ddcnT gg 3ngRg>
3FTig % it mgr ^ftt t i gR: r ?g

fRT

tgggg

tfqmit '.2
. yilsgo, ^tfggfr, ?TftFR tf^tfitrgfT

md ti Rft gr^r-grtfr Fe2+ Fe3+ ggy g^r gg? rggr if ,
ftTf5m. ^rfrm. tRfrg 3k gfrgrr ^ w hft t, vg§m: ^ -3^
f^m^T qgr4 gr if, fgg^r g^krfr rr if star t i mrgyfgr g^T 
mm gg 3mRfg> 1.58-1.60 tRTt sk 3mgT m gfg mm&to (double 
refractive) tldT t giilidi 2.3. 3Tig%gj gfpg 2.7-3.1 1
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fR?lTgmicro alloy steel

^grr—alloy steel

?51^T [+w 'J|i|5t rtjr ^ Wif^cT aw
(scanned) ^3% JtHI ? afRfRI^W

ri^i c^i ■sMf'Pafa aP" R.R1

microanalyser

I tw
R5T RrU 7TOT f| 

microcast process

n^ w4 ?#7a^T RWR (precision investment casting)
'a^yWa fR^af % rwr % faR arrR fwr w ar i aa 3Wi a^t 
fRaFT'af ^ fran rt mar

<wr

R<iR RWmicroconstituent

qPiR^atf WR fgPR RTFRUT fen RR t^T ife'jf RRR ^ 
aFR aRRR I RRIRWR Rm^R. RPPRfR, 3

microetching

?T<R?aff wm fea % fe7 RfRt rr wferfe wrti

RWRT
aP- RfeRTfR I

?|?R FRPRtHr

^Rfesparmicrohardness

pfer feara r> ftpa-fea awr RRarar % rrr R RWf ^ aafR 5TR 
ferriRf aw a^t wfeta wawaf % rrrT % R'wra mt ^ R^par i

aP- ihw fRTfrr? wrrw ferffeT rrrr Ri^par afea w rpt rr 
afe ti

rrfrfei*^R RvonnT

| —250 RTR RK Rv #R Rj-il^dl RR RP^T faR apfRRRRR

aw ^R R fefe wrw wr fear apR ? i RR ^ir 
fwa te-PRfR^ aw 'JR Rrj^ wn fear aiar 11 TRptr ^r-rtw R 
gw awi rr R^raa fear arar ? aP- r^jrr rft aP- Raw-^

microhardness testing

RFtpaaai

aaRRa rr awa
a^par irom (Hv) rr ^wR war Ri
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fwa^W % fer ;

1854.4 X P
Hy =

d2
p = (aiRf r ) r?" at?- d = 

microfissure
if) 'Jrr fwnf wt 11

^R fep-
^-T' 1..f „ ^,r ,, ^.., ^ ^ ..^r

^ <multiP'e head welding)
Wjk fm m (interpass temperature) =*r ^

SRT SI Jffenn am aFT.gTOI.5fe_T ^ w
^ HTR«f PT nfr^, % ^ ^ ^ # ^ ^

rn rRrar w t an^t t.

^vRi—hairline crack
micro-sclerometer

microscope

^p<R R’SPaPTnff

^RR^f
Rfen— m e t a 11 u rgi ca I m i c roscope

microsegregation
$$R RRaRR

Rf^n—segregation

microstructure
^RRrw
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trep4 wr^] 'Jr

; Jdl4r^r ?fiT ^T ti
11 *ja?T ♦H* ’I'll

r^Tdl—m ic rest ructu re

JRZT?5middlings
^T oC-fK f^RT^t ixfe Jft 4^^ ^ ^1

Itt 11 J grjrf 4"^^ ^ H ^ ^ f%
^TiT yjtg ^T f I f^5I qi rn ^ t WT ^ Rn=T ^Tfe ^

4f %R rRTT HRfT tl

RR.3flt.Jt. (^ 3tfer %)MIG (metal inert gas welding)

R^R fRt Jr (^-"^ita-JR) % 3OTJRT R ^RR RTR 
y^,R R 3M'Ml jij R^rt 3tFfR 3tr4> ^1 1RRI tlrTI 11 fR^ IRRRR
2f.3tTf.tt. (?TR2R fRt JR) tRtR R 3RRRRR 2RRTR ^T
rJfi trai ti

^rHT—TIG welding 

ffon—welding RT

mild steel

ff ft faR ’RpT RTR fWT ^TRR ^T RT4T R^tT 0.25 'rfcTSTR R ^R 
ffjf tl fR%RTR^^ttR?RTRt. ^TTtRfRtTRSTTff Jtll ^RR ^fit RIRT %

% f<RR Jllcll ^ I

3-1 ^rMI

'3PJRR fRttJf ^1

#4R >-IMi'+<Miller-Bravais indices
Mdchiufm RTRRlJr ^T RfrRTRlJf gf ^RR T fRR TRRT RRTR ^T 

r^RRT R JlRT RTrPfi ufRR RR4 iHRyRRRT tltt 11 fR 4RR% R a. H2. as 
3RJT R3fj ^RT % RTR^T 120° Jfc C-<m >R HTRRR fRR tfJ 11 a i. 32. as -3RT 
RRR HTRIf RFR JR R^ ft RR ’R tfJ ^1

Miller indices

R RH 3tJf RT 3RRRR 3RT: ^tf (intercepts) RRRT 
R<Jf % frtR J RTRfHR JRT f^R^TT-itJf % 34 RRTRRTRf (a. h. JR c) (3RRT

[RfR 'dldl't/

Jt ntf 11 i ^i^r-
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k. I qqiR 5qqrf fe)R 3rrJ || 

milierite
fJtRTf^

Rffrt R RTRT UR RRTT f'lJ"l RRR^ Nis, Jt fR^Rf sk 343% 3 
^lR5ir 3v RTR RRT IMf f |

3RR
^ RRT; ^RR ^fRI^, RTRT ^- Jtf 35f 3RR RtRTR Jf

^r34 3> RRR trJ tl q^KRT 3-3.5 3tTR%3j RR^ 4.6-5.6 I

milliscope
fRfjRjf

R^RITR3J RRt qqTTT
44 R35 RRR RIRR <q

mill scale

4T f33R^ RRTR Jm ^44: Rfqqnr 3R qifa foRt 'Jl 4c3)

fRHT ^TrRt
q% rn: yf, TO ^ gtg ife, ^

HR qr srfl qqf g^; ^ Fe304) ^ ^

qSTOq^^wsSTOT^liWTiTisiftjirwsRH^Il qfe ^
= RT 3)^1 -35^1 3RT qj tf 41 441 RfjftRT ftR 4rq4T t qjfk 44 

Rfo, ^RTtf trJf tl fR RfTR Rt f|

—hammer scale

'$4RT4 3>

mineral
^afri 3

R4 R4TJ fjRcfti fJfgR4 RRHPlch R444 ^ q^-R^ tfjf t ^ Jt 
R^T4 R 3t3)kf4^ q^Rf 44TR 4441 tl

mineral beneficiation ?3f44 RTjtqRq

mineral dressing

mineral dressing ^H3T RRRR
^-STOT ^ rRnqta OOT ?qm % % ^ ^
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fa gra^ofa (comminution) 3Tffa 5f^R 3(fa
faffaT 3R^[T Ofa-si ♦H r4)^lIJl fa ^6d fltl f^t SFT^j

^slfd -slmineral wool

(slag wool)—^fa^T sfa^ HrFlfa % foTF s^l ^ 
ofF^tr 'q^fa q otr ^h<ti qm qfafa ^ “Hdi ti

faqrgmirror alloy

, 10—35% cfa afa 3TRT qRT ^rtra ffasn^aaf M 35% 
fa^t-T sfm Ofaqfa, faqr, feifaraR Tfafaqq fad 11 % ddtq wfadi 
tEWfatfa fad tl fddsT ddfad ^fafafa l^fad, fadlfe ddt afa dldP^t

dtdl

U=t)l^ld) ddddfaf d fadl tl

fas^r qr^Misch metal

Ua^ ffasn^ fadd 40—50 fafaid. 20—40 fafadd afa: ^Td ffadd
far ^fafadd fad! tl

fq^d5T fddld;misco-alloy

fafaR faqr^far $\ fafa fadd fafaR fa aafafadd faifddd, fami ak 
11 d dFdi ak fasTRkrfa fad 11 fd^ ddfad did^d

ak? d ffadi didf ti

ffadmis-metch (shift)

dffatr—casting defect

fqrfadmisrun

tf^d—casting defect

fd^fafa ddidMitsubishi process

fafadtdddfafa ddddd 451 ddd fadd d^5d I fdd anfafadd d^dd dT^ 
(30% 3tffafadd) dddl fad fa dddd fa d^d falfa d5T td dFd fadf did! 11 dd ak 
qr^dR far did faro 4d faddd qr^dd-fadd-qr^ d dddd ffadr didi 11

fadT 11 3dd 0.5% dfar fadlqqjdtd ak k d mddfd ffadfa qr fa qr^dR qr<i
tl R 45Tdtdd dnd^ dddld

dfa d dd<d fadl dTdt 113F faddd dFd d wd k far qfrdfaq d skmcm

259

qfafadq d Wdr qrddR far (fadd 10-i5%dfarfadT t) fafad^^Od^d 
^ t1 fasrr didp^t i fadrqpganqdfrdfaHfa^frsEqq^Tkf fadfak 
3k qrdddr rnFirdd dddi rgan §, ^ ^ ^
?lddfaq[45qd^fa^qI^^25_30o/oft^^t|q_T^ 
ddTR qfaTkF dfaddq45farqr?r^dfafat^: ^
qr^dd dddr tl

mixed blast process fad dTdTT g^q

^^^^dfadT q^d45Tdfafdd ^q fadfa dRdr t1 d ^Fm d^if drkT^

dffaddTdTd45TfaqqfadT 11 faddTdrdTdTt ffafafafadd farSrfaddTqrq45T 
ddT dFdl faks ^Tddiqfa fadl 11 fad d qr^ d dTsfaMd far dHT 0.0028 dfd^JTd 

drfa tl

mixer faq45

qq^ qrefa dddddfa fa arfa dfa ffak dk fat fa ffag ^
^TdT 11 ^dd 45t dfeddf fa ^Kflfa far Mf <-M< fa-liqi ^dT ddidT t far 
ddfaf far fa
qdr-qrg-fdrrd-fddfa fa^^vfafatfaTfaqdRddfafarqfadrti

45T 45R

fadd fa dddd fa fddfad fadT dT d45dT tl IddsT ddfad

mixer metal fadds qrq

^ ^ fair fad ddr-qr^-qdR fa faq fak
dFdd .................... v,,

d dddfdr d qifa fafa faqor-rnd fa r^r dtdr ti
tdMKH 45

mock gold fd rdfa
q^ dTd faqrd fadfa 71% dfdr 4% ddTT far 25% fafed trdT t kr 

snddfa td dqr kTrrqfrqr fad fa
ddTd fa faq fadT tl

^rrq fdd5r ddfaq fad fa rdR qr arprouif far

Mock platinum qtfadd
qdsddTTfdq^ fadfa 55% dTdT far 45 dfdT fadT 11 dd STTdfafa far dldd 

far krrqrrfa fadr ? i ^dqq ddfad qtftdd fa rqrd 
fed! dTdT ti

qr dfar andqq ddfa d
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mock silver

10.2% ^FT, 0.1 %84.2%

% pgp qr glrTI ? Im n hwt
rnf^w

Moebius cell

^grr—Moebius Process

qit^W

^5t #T3R W iftWT W fW TO fTOfl-WWW TOWI

TO?-TO (anode ,mul. ff •”? W VTO *1 TO •' • "W™ ’ ^ « W't

.#• % ferfro ^^WftrmfTOwratiwfo Ww WW wjro -i mi
^ W WWWTOTW fTOl % TO 11 ftW5I-3TOTO^ t«^T
^ ^ TOI * Iwm 15-16 TO. fero AgN03 Wat 11
u^tta to Wi Wfw. TO *ed ti 

Mohs hardness test

Moebius process

qpjT 't-6h ril rnb^

hardness test % ^n4f-t

1544mollerizing

qfgrr—hot dipping

irfhT^RTf^
molybdenite

-OTTO (MOS2) # TOfe ‘T ’’WI TTO il WTOTOTO 5S 
q^T % ^q CT #T ^t-^Tsjrfqcpq (foliated mass) 3P1^T ___

q^Mm fam %ff 'W «11 fro tn. sir ? i
% i OT5t qrf^Tf qrtr^ ?T^T tl tTOTfq

fq^q ?FqqT ti
HiT-.-i^si^

M0O3 07% HiT^v^qo ti 4? 
qfFT5?qTfq % ^TTI

molytydite

qffot®%qR 44 r^iffqRT^?.
1 !$i#qfs^ rf qPTT Jlldl i ^

i^T 4i?H ^ I
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18—231 M of HRH

monazite HRqifq

nq: ^fqi? f^iHH qWT: JTlfrqq #r ^ '^q ^rfq gqr 4> q^RZ 
W 10% qq^ m^T qiqiW q Wqq fq|r.|*^ f | q? qqf^ #- q
m^qi | faqj %qoT qirrj jq qprr f%
qq qjftqq,

11 fqqqq qrqifq^ IT qqj fn 
m qq qrq 11 q? qq^rr^ fmqrq rf for^farl
qrqf^ qq^q 5.1-5.2 I 'qRrf ff q? q?^: qrqror %

hi Jiid

?raT 11 q^pqr 5.5 ■ 
^rq^r qq ff fq^ ||

Mond process qpq q^q

qb^q—carbonyl process

monel metal qiqqT qr^
fqqRT-qyq fq^nq qrf ^ ^j^my qrq fqqrf 28—34% rTfqi 1 —2% #?T. 

^7:% . 0.5—0.8% trqjfqfqqq yfc yrq Iqq^q ?TrTT 11 qq q?7q
l^tq, dTrqq H^ITw4t #r ^?qq qffqq: rpqqq jpq gjqy g,
qqrqfqqrqqqr. ^qq^Tqr^-^ ^qj fqfqqrq^f gnfq rf ^T f I q? 
™ ^ ^ ^ ^ P1 t. K-qfqrq 'qq^T-q^Tq t Iwf 

3RT q l S—HHvi ^ 2.75%—3% fqfaqH ^ H-qPM q1 
3.75-4% Mm* ?RTTt q^^^rfqrqinqt, ^ ^
qqqr q qfqqj qq^ #r M fretting resistant) mq tl

5Ti<-df

qfdcHl % qq^ '“.Hihi hr qRTT fqqr qrf q>i ?TT^p:i qq qrwqqqr qqiq 
^q qrw qqp^ qq qw 3k fq^frq ^r ^ ^ ^

ql'ikfq^ch BTfqf^Bqr

fq5# qfq'M qqq-qrqqj^ qq^l-Jlq ^9hqu?iq qfafaqr fqqq fq^ qq
44 jqr qrrq qr rrqi 3tq fq^y qq^T |qq qq TO IBT ||

qhki$M qr^

qq?^mrfaqq 80%qmr, 5%qq, #r 15%qf^r mqr ii ^rq
fq^q qr qi qq^q TOT fl fqq5T 34%! faq^T ^ 
q imr ti

monolithic lining

monotectic reaction

monotype metal

q#TqqqR
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montana gold

rrre furpr 89% io.5% jf^n. w 0.5% ^fhwfrp ^
% ffT^I iWf % P4H qr iir»7Flf ^T11 ^f?T rq tifrr cRrai 

srh ir feptr upti ti

himosaic gold
fwp 35% ■jfprr ^ 65% qi'^r ?rqi 11 pt 'M %

d'-iqin -rpt '^n^if qqn p t^?i wk ii

mother liquor

1. q? *?T5 5^r q>Pt qrq irq ti

2. ii-.iqirj^iqqq rr fq<jrnqq p fqqqq qq qr qrqsrq ? i 

mottled iron

Hiq'Sn

w^er qi^i

cast iron

qtqr, pqmould

pwq^TTqi p qpt: pt wr qqt qq^pq
q^ fsfPP qfqq ^i ^Fqr ^rar ti Ptq qr qq^" %

1. PTfrqqjPNT (metallic mould)—
qqpj % StTPTT qrqi ^P-IH ^ PNl, f^P^T d'-i-MHI Pppitf W.
mqr ti

2. snqrf^qqi Pfqi (non metallic mould)—% iPTM q^T^f qq 
qqr pfqj. %p qFii qq Pfqr. "i^ll qq pipt i q pih'-i , pip . qqq "qrfq 

qpjstf qq ^ftr % qqp snq pi

mould coating

ftflf^rTqq'qf #: q^rqt p ^ *0^ ^ ^ ]^"Vi 1
fqptq fqq. ^qi, qqq?q. qqrqf qq ^rar 11

moulder’s rule

fcqf qq ship p q?[qq pp^i i qqqf qr ^wq5 
snqt qq ^ qq qrqra qq f^-p^qq qq twprq ppm pi p^i

iti^P qq

pq fq^TMt

qp

pppippqq*

fqpqp [qpi qqpi ? mfqvH T/l
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moulding

PPHyqpT P q^pqp PTPrMT: qr7| iPqqp T^qpTqpp qqr4 p qfMP
ptqqp ppfq ^rq^qq? pppp qq pfeqq'qf qq ^qp ^q ^vpr i ^ 
pp qpq qq qqrqp pp iqqT w. i r<,.
PIP RT qi 1!?% I TfT 5TP qpq qr qqqp q^ ^ t, q? TOT
iPM qqqr p PT^T #1

^ Phh (bench moulding)—fq>Pt PP rp ^ ^qr ^qrqp ^pf p 
qrq q> pipt pph qq fqfpi

P7?r PPP (floor moulding)—ppfPVTTPT P qq Piqr qq 
qpR qr fqfp i

^P PTPP (hand moulding)—qrq p 5JTP pypr qq

PPP

ppq qq spqp fp qqqr qpy rjf^qq cy

qp rp-

qppr
fqm i

PS/TTP PPP (machine moulding)—ppq> qfeqf qq fqqq prp 4r 
Prqf qq qpq q lr>iu qqqp qfrqq fqtp i

moulding sand

PPTPyiTPT P1

ppp Pq

PtPT qq PPH qv TMt rj^p ^ ^ ^ ^ ^ TPPrtqq TOT
(q^) PPPqpqi lacing sandiqq r^pqrqqTqqJT. pp, PRT '4r u)P 

qq TP'qp I fp

V
Pqq “PMP PIP qq pq qpR qv Tprr ^ypy ^ | ^p^j prjq, pjp 

P PTPT P'jq- ? I (g) pr^q- qrq (backing sand) fP PTP qr qqp p pr 
fpqr pm t #■ pp ppp qpq mpp ot ^ i q? qq^fr pfp 
q^P P qqqp qr^I qq fpvqp ^

'jqpl qqpT PTp -.TP

mould wash

PP-PM qr M7 qpp qr fprr q^pf pqjq, '-jyfpqyq -^yp
PfP^fp (surface Unish)pot pot pyppr PP pfpTOTPT qq OT POTTP'-P 

^T qi") qq fppqp p PPM P I pPqr fprr qyry iprypT pppT PFP^TFq TPPIP^ 
P qqqpp qq HMR qqp p aypyj lypyj ||

PP PTPP

P^FT

PTP

Ms PTTp (PTOPTO,

qMOTP f»PM P Po PR fpp pr aTPPPTf? ^P qq PR^hi^ ?rp p 
qppqp ptPp ppt pi

^T.4



mu Hie I urn ace
■iK-jn—furnace %

mulling
RTT RFT ^ ^ ^TT

^ firsjpTT %Rf fa/TPT ^FTT - I

TTtm
jqtrfl ^

fRRRTI R
Hj'Wi'1-

mullite
jinmn Wroe «*r» fww flw’i. 3AI2O3.2S1O2.g1 ^

1810 C ^^rt Tggrs'
^ iwirar H jffgH AI2O3 B ^IOT g 1 ^ B

RT TRTRT ?-■ ^^*'1'^

I 1 cfr > I'l

^R RN
RRR ?HT i I ^ t'I'-lR ^ ^

R?RI 3! 16
^r4 RiRmuhiple hearth roasling

roasting
RTR

mumetal (M metal)
mm fwr Rl^RR Rt fRTTTT ^ I fRRM -^8%

f^nT. °S% RRT 4F 3.8% RfFT^RR ?l f^T

?HT tl
ntm. 77.4°,.
^T^^TFRT T-OT uTT'-R^-^TH 7TR

rtrtr m^t '-otrtrt r ^ht ?iRRiR: fR^vT
RRt RTR

Muni/ metal
4mfw#SK.6i%aNi. .w.5-42%ww* i.wwi^arww*'

H'Miri4 'il"iill, Rn<iT— 4F 37RR RViHRRRT ? fR^T 
?RRR rp£Il RFT^FR ^ l"tu ^ I

3RRTRri'~-HI

'->R
rRR RTR_

Muni/ metal
-iP-R—brass

RRfHRT^
Muscovite

RJ m ^TRT ^ ^ ^ ^T^ryT
ZT?T rr^ RrTW RR^T4 R1 TTF^FPI

^RT R fRRRT I T^ RTW^ITR R R^^l

vTRfr^l '* ^Tf ^ ^ ^ ?l

? '-JF RR^T H?K A1 ^ 
^RT ? | 3FRRRT 2-2.5. 3!I^te

(Si()4)3?l 
3ERPR 2.S-2.1) I 
R RPR ■..

?L5

Narris process

I^TR % Mh ^o;| RfR m RTUl fiRfif1 j^rj qpj R fsRRq- ^
RTR . 4MlbpTR #- rrfRTRt ^T 3RR RRT RRT 11 fR STR^iT ^1
#f§RR R5jR
RRI tl 

native metal

tfrR pwr

R> RPR R>

RRT RR RRRR RP" JiTIT -:

PT^R RR

Ro RT^ RT R iRPTRR SPIRT rNr, R1 Rf Rpt tl #R 
’4rt, "RfRT snh?i

natural ageing

1. TRPTf RlfrRR) STfRRRR 5TR fpRRR RR 
RRR-PRTRR I

2. RTRR^r RR R- RRRf Sfa fRRRSTf R RR-RR Rtrrrr^ 
'-ih qcH RR RT7RT PRRI

Rferr—hardening % sppfR age hardening

Ulp/Hp, Rvlf-IU'RTRR 

RTRPR RRjRTR RR qr

natural draught UlRvi'IR'- UPM

Rrep—draught Rj STrFfR
natural hardening PT^jfeRj R>5RR

Rhop—hardening
naval brass Pf fPrrRT

Rfep—brass
navy bronze RRt RRR

RTR mm fPRR 86—90% rTM, 5.5—6.5% RP. 1—2% *fRn RR yR 
^RRT tlRT 11 R^RORTRT tR % RRUT fRRjT RRPR RIP PTgP lU.kM. frppt. R;yif
4R RRfrrff % fRp f^RT RRT tl

necking #RPR

STfpRjfyT RR-RRR RJRW ^ ^ ^
RRTT RPR I RR R^I PRTRf RR p^ TRyTR R^RT 11 RT^R RRTR HPRI STTRRT 
?Fn RTRPR RT VRT tr Stfe STRTI RFj RR R1R ?RT ^TR R tRT 11

R^R RpP^I-RvR-^TRPTR R tR
^RR
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necking down

I ^•’411
^grr—necking

rni ftT55U^ fwr 84.5% ^MT, 5.5% 3TC3T, 8% ^
^TT ak ^TTW4t ?H % ^T IW 3WT WH
^feoT ^ f^T f^TT ^ ^ 1

network structure
cf? Ffr^tT f:3im VW‘ 3f9Rt: smi ^t:

^ 11 w%?TOH^Trnti ^i^ir4 ^
qnfe if y-srW

needle bronze

1IM ^TT^ai

fT^rn^r^aFT? i^tm.

i11

Neumann band 

WJZZ ^KT

aFFTM

f^fifrT «n^^f if ftf^ni^l'-ft ^ Wl
?TW UTU lk ^ ^ ^ 1 ^ ;T^RH

^ tl

neutral refractory i-cridlMM^ ^'4

tfgtT—refractory

NddHneutron diffraction
^fgrr—diffraction

Newton's alloy
^ frr^ 50% fW4, 31.5% ^ ^ 18.8% 

fW Tjvfffa 95°C t f^T 394PT ^Moi4lq 'ZfTk am- « IT

m\ ti
niccolite

44 SFjg 3f4T^ ^ , NiAs^^iTqrqi^mig i kr^r^-

TTrTT ?l ^5TTrtl 5.5. aPtf^ 7.5 I

?T4T e I

bkl'll^

267

niehrome

WfT am I fW 3W7

muti 15%
65% fa^T #" 20% mrt wn marr^ ^wy 900 °c ^ f^rr 

ti 8O/20 bm-gkim fq^ ^ 3^ ii5o°c ^ mr m

^TTR-rq-Wa. !?f?rrTW [<f

H^dl

♦H+dl ? I

nick break test 44^? qiR qftgTjy

g>T qfTam I fTtif amt iJcfTTT qqq ^ 
^ TZ gi4T UHT 11 gf% qr qr^T TT ^ ?Tin4T 11 qqq ^ 

% mriT iffq mr irkt ll

4''^ qirT T
O

TnlrHct)

nickel brass H^/'l 'tld^i

qra m^atf gq 'M mif 46—57% m\, 38—45% tot, 10% 4^
fklT 44T atqq qrgr q mmr. rrafiqmq ak 004l 4 mm t TOO m^fRTO4T mm 
^ :JnVnjJ -34410 TO^T sqgf % ffTyrT feqj g,

nickel bronze fOTO ^mo
HfO-fO'OMan1 mi ark IjHM I 2% og^ Hm^i. 40%. Ocf> qq. 2% 001 OiJp? 

04T ^O OIOT if qmr. 0-1^tko 31001 OOHIO ^0 fqf-iOH mm tl 0
qaTTTOTOl OO^O. OOf 00010 OR 000,010 mm m|
r^rtooo goof, oorofooi Roof, mm ak ofcof. OOROf #r 

o1 STOT tl

nickel clad steel

*000 "30010 3H05
OTO

OFOT

toooo arfmooko *'POId

ofeo—niclad
nickel plating foooo ?00q

foooo-arTOrro ooro kor or fq^o ^ ^ ^ ^ ^
OO ROOT m 3R ROTO OR OTROR fOROT RT OOf? ROOT OTOT 11 ftcqf fq^q 
ooirt^ aroor toro foro rt fRRRT-aroooo mr offo tooto [rot
Old! ? I

nickel silver fOR^q fROOT

ofgo—German silver
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nickel silver alloy
M ^ ^ M 25% ^ ^ ■ 35% ^ ^ ^

#gi, ^T=fra ^3STO*aiT^rT*sra#i
f^i otfi m% f^f^T. ^l-^l 
gi?RfyFR n flrTT tl

H^/'lW
nickeloy

^K'JITmr #■50 : 50 cjflU-frlvT I ^
?RT |l 3WT rraRte ^ ^ ^ Sl

i'TlH

nicklad
^tgrr—cladding

to "m
fam 10% f^T ^FTT11 WWWV* 1R % ^rni -i’1'4"1

^rm, ^ ^ *RH ^ ^ ^T ^

ni-hard

nico metal

r||W-

^w4t Sort fwr 3-4.5% f^. 0.75-1.5% WTRR 0 ~% 
O.S% PfTRnr. 3% #■ ?H ? I

1^, rRTTf-TTTRf ^ 1RT tl
i^i'MT/n

PRT W 'mnilo-alloy

iiOT ftjsngar M M 30-50% f^. 5%. =ra stftm aw «i
i.,*; .^.•; .rtf* i.^ 2-TO =im-
trfe^ Ifer * >f srar Si M)^50 misi-
^ fj,^ ® ^ ^ ^ 11 ^ 3WI

^|pr *i\a\W it §RT i I 

nimonic alloys
^ ^ ^ g:^- ^ % * 

it 4*. ^TWTWt. WR -
* ?R ti 4 ^RKRT '#■ iq^w4r ^R ^1 f^T 

^tRFT % '^k '^k krfRT. 5'4T
qr ^f 55 krtr f^tT URT tl

m*hiH5> kr^rg;

. RR

TR nlM ''IK

26l)

m-resisi 'TTf-rkF?
k^TTnrkM 577^ RR ^T '^TT| ?kRR it, ifkSRTf# iff^T it

ST5T ^ I ^T krai^^r ^T SR5) t mk 40-60% k%7T kk
0—6% qM ^TT ti

ni-span 5T^-?RR

Uk; ’RkT m'^fR f'JlfHH 2—3% 5—6%
^ ^ Rmr ?RT 11 ^T55T 515 ^iqf^ #T 5RRSRT WWZ P=R ?R 11 ^RTT 
3OTT qffkr % fekT. TO kro ir^tr, '^kr i3hw #t trim 
k wrt ii

nital

, 42% faqkr

Hl^eVri

tiPRR k 1.5% 3TRT 55T kkkT 51 rrf5<fT C
35515 535 5R5rfkq?T it 3r^kfe % 55 if krTT 11 
'imr 955-?^ ?5IR % SIRRT =k 555| R5rf TO 55 kR ?RT f | 5k qfqrf^ if 
k3if3 #r klka^e 55 km smr knfk #■ sn^tifk. ^
55 km otIH kM-MffH (Contrast)

f555t
f555T 35531 Hl^-il^kd

5>* dl k |•55x1

nitralloy steel 51^5515 fFTR

dTfSTf^ 55 kR rjz^ ^j ^ 0.20—0.45% 55155,
0.9 1.80% ^rfk55, 0.15—10% RklTOk, 0.2—0.4% f5k5555 #T
0.40—0.70%^ kkkm kmi ti km it 35^55 5553 55
0^5— 1.2% qajfaf333 kt kRT I 35551 3353T 5Tk31ff35 iT555lkf it 3F53 
qkwkt wmr 5t to it kmr ti Tt 55 5Tkk Tjrpj
55^55 1000-1100 V.P.N. (f555k fqrf53 W) sk 55? 5k 553155 RWT 
700 V.P.N. ktkT 11 51ktRf5 E7. if 0.15-0.25% f5krf353 55 3Tf5k55 0.5- 
1.1% AnklvJl kt kRT t 11 5Tk577Tf5 if l'4d49H f5555T. 51555 550(3 3f5
5535 5dldl t 155^ 9R5-9<S1I it fiifal 555T 35 mkf 11 f55 55T? 55 5tf555 
nymkf it kr 153111 f33 ^^iit it U'-ikiFiiH skr fikm 5k qqfm 5551 kr 
335 5kg515-553T55 kT3T tl 3Tftr5tk-IV 535 3Tk3T?fk3 ?553 t 135551 
35313 kl5TT it kill 11 k35)l sT5iit5[-553F’5 k5 fc53 tRR ^03l
kikr tl
nitriding 3Tf3T^?3

5fe5—case hardening % wfl
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nitroca rburizing
^fgrr—ca rbonit riding

1. wni. ^^Mf i
3WT '^T qr ^q 3k ^ ?TrTT 11

^p urn^T ?h % ^ if 'fli qrq ^i

2. ^ ^ qr fq-^ ^ ^ ^ ^ ^ ^

qf^qqq swi ?i

nodular

noble metal

1. ^Td. HTR ^Rt 3mr 'li,'l'{4 % qiTI

2. if ^ ^Tf

nodular cast iron

551 jii"i 3frq>ff i

iftq^T RT?T

dfeu—cast iron % Stri^td

ijf'^ RT^Inodular iron

qfeq—cast iron %

noduli/ing

1. —agglomeration

dM5TT 55T nR5 fwf. rbd'f^ % iff^T if 5+mW ^ 
^51 ri% if Hiifdi^d #■ fiwr ^ qfwf tl

2. iq^Ti-

55RT-'3Tq*Wf fFfTrtnon-ageing steel
5 ftpfRf faqif qf^q if. ""iJhH'mH . ^

?R5 flTRirr HR f RT55 WT % f’RR ^ HI I ^ ^

if fqqqqR ^.nh ■qfr/^RT

noncking coal ^

hr iRqf^jfH if ^ q*’ ff^r q^n

qH5TT WW 551^ 55 ^7T q?f ^1

^5RT—coking coal

m HR tlfr ff^qq

W- 5-N"ll HT

RHT '-W
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nonconsu mablc elect rode 'q^nffqq

3fr#5-5-sH if h^ Ht m if 3qqqR q^f ?Rr #- rjr^.

55T 55if qHf Zf^f, || q HR: ^Rq qq^ gf qq gfq
O |

Sf^TRFR Rf^rnonconsumable lance

?%q—lance

nondeforming steel qfq^RfrR pRR

frr^R ?TqRf 551 rr^HTf qn- zrpm ^ ^ f^ [gd ^ ^
JTf 55 HRR qq55T TTHR #T qHT 551 HHR if gTR f fqrf I — 1.75% 
ifqqTH. 55R-5r4l vfTfiRlT 'qfr yrq Tlf>5rRq 
qRT qR RR t HI fR >>HT 55 #HTff f?RRf if ?RT % | if HR

fqq qqRR (impurilies) 55if ff 5R HR 11

i fff

HR RR »RH f| fqif 5T5q 55T 
"I ?R H HR

nontlestructive inspection qfqqrytr Rfr>,Fi

qf9q—nondestructive test

nondestnicti\e test TffqqtiffT qir^rq

RHf5RT5R ^HHT hr % RTfTR 7RR if 5RT r|5|U, ^H| f^|
' ^ Tq^TR 55rqT i JRTTTRHqT <7 rffl^R RifR HT5. ffog-fa/lflui vqfq

qn^ ^HH5, R| qn^R 5.^1' R-qn^TR '-7R 5RR 551 551 RTfR R fRtr fgqr 
lRtl?R;5^ff^q%R4T5^Ttl^STf^I^ rffTHH^tTHp-t-

q^T'-iTTf (edd> current testing)—____ . RR iJRqq ^f
q^R 5515 it qqr rtttt qfrn HRT t, q W-RITR qj R 

55 q^ HRH vRRT t iRHT ^5551 RR ^i?Ri qqrq 
ofbf^nq 15551 HR! 11 Rqf 5RT TTPRfq. ifqqRFTfH fRRHT HTR if 'jfqr-qprqf

RR-qq^f If RTf R] HR 5RR 55 fRu ^Hf s l

5*555=5

2. ^5vt<4 ^tit q^HI^ (magnetic particle technique)—??
-TR qqqftq q?r4 55T qf? T55R 5? Hqqr qR5 R spqq ifRR qHTRH f^qj 
HR R HR Riqf R HH5^R HR-rRR q?R 55 W tf RfftR RR W/
'TR HR-HHRR 55T qR 55rR | HR; fR 5RR rt q r?; tq RR- fq^R gmftf |
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frsjfa if Zfl f?^T iRT ^ ^ ^ IT^m ^ qT
r^TT ^ tsntr 31W ^ ^T ^TT m ^ ^T w*^ m sn^ra ?rn 
fW hs\ «pf in^iT I ^frf> % 3WT ^ ^ ^r fw ^
^—TT^r ^?T^f ^r ^ % fcTftr ^ ^T twn i=<*T.
^f ^TTT ^T #c ^f^rT ^T ^ ^T Tfr^T 5^11
fTRn. ^Rt yfc ^T f^RT^T ^ Ml ^TI t ^

qfm ^^.qpq H ^-^KI WT r?i fir hmi'^-i-w
ti

'iTT^fr H^Hl^ (penetrant technique) fT^T M/i^l '1^'il* ^
^ ^ rf ^ ^ ^ ^ ^ 1 W

gf^lT ^n %77irqT URT 11 ^ 'TT faWTR t^f ^ ^ ^ t^RwTrTI 11
^fgqi-^rf qr «f®^f if ?W ^ q^FJ ^1 
PT rTq^ n q^rT gqrT OT IM 11 ^ ^ ^ T^ ^

^T 3WT f^TT ^fT ^ FTf^ ^ ^ WT ^T ^T TFT ^T
?r% i it qr^tor T^raf ^r Tqto '4t f^n 11 f^r 
•^r qrpr ti

3.

?l 'riRqq MnT ''vlI'MI ^11 ^T-ni

ft<FT it *T rr^q-to17!. 
to? ^qwr mtoiy ^r nto to ^rar ? i tot ^r toFn ^nr ^T

i—PTH M4.
rnFT-fqto17!
ry? ^ qr RtR tot ^ I ^ ^F5? ^T
T]to to toit ^i torar qFT to i f^r ^ tto

’F" PTF
Fto 433 F ^IFT ^1* M

43T "FFfT ? I
5. q/i'qTTT (ultrasonic test)—itor-qto 3 ito-tor 44

ton 313131 pr to ^tor 44,qtof 4F3 4^ to totoT \'*‘*<-"\ _ _
qf tont 3'4i qto 3 rtorFR '-nrto7 43433 4to ? 1 434133

4iT 34314
343 W, p4
tot 44 441 toP3 (transmitting: crystal) 4413 'dW 4341 4T?T 13.^33

T4T43 tot 4 444133 3 313 ? I 3344T3 443 tot! 3F4 ^ to 4444; to, 
tot 44 tor? to71! 344 3 44fto 1431 3131 3 
fto3 3FJ3 3T 34% tl

33T3nonlcrrous
SFt 3Tto 3331 313 43 31 m'4T3'4t 4431 3T4 31 3 3 I 313 44 ^1343

f4'413 f33 3131 -.14337 % ?T4 if 4! 13^1-33-3^3' 3 ^4 3
-F3«Ts43 

1333313 ^ 3431 41

27.1

non ferrous metal 33R 3T<3

to4—metal % wf3
non ferrous metallurgy

cr
53 3 m^sir 44 tonr sri f4M^to 3 to it 3? to 
?r ^341 ti

5(331—ferrous metallurgy

nonmetallic conductor furnace

ton7—I urn ace % 3343 resistance type furnace 

nonmetallic finish

3to33 313^ '413

313Tfr33 4174334

4^331 % tot it fqto to345 4313 4T to, 3lf3S4, tot to 
44 to 43311
nonmetallic inclusion 33lfto 3333

3ito—inclusions
nonmettallic mould 33lTr33 4131

totr—mould % wf3l
nonrefractory alloy

33 f4313 f5FT44 WtP? ^3 3141 4t tom 343fm St to 
333 4443 4^1 to,
tof33 3F3 44341 ^1 333 14 ^1413 3 f431 31 to I 

nonshrinking steel

33^331443 f4313

3^3 314 4

to3T f3713i

3fto—non-deformi ng steel

nonsparking tools '4'tj+J"ijM tour
I 433 3rfto 33133 

-313111 rtotopm tor 44 34414 3131 to tolPT 44 3313 it tol t tol 3T4 33*31:4 44 41431 to
31*4^43 fafllto rr'’toH43-totl to 4 [|(r
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irari srfrfcrajrraM, 2.5% mi irar t, ^ un'
«rara % '» t rmn * to (resilience) ^ site

^r spiJraro ^fr t rrai terar % wi ?tp-i site^nr ^Krn 
sira^rarar iMT t. wm qr ^th n i ^RR-i-M^-rTW fri^ira; ^r ^ 

t fa ^W- iHR :?^RT ^5K fTO ^ *TSFraT 11 ^TO ^T ^
n snro te wMm fam ^ i sk ^rt swr :?^[ttt ^ite
#- chiKd'f TOT ^T te 11 fTO 3OTT kr ^T TOTT (^ TO^T 3tT

SI^IT
y^'Mdi 
MRT) R" fTdl f I

far?T TOTNo ran da process
dt% % ^ rira % ^r’TOT 3>T *rad TO*r I

fadi i farrai far rt ^fara wi'4 srai it i tttt srt ^n^rar fad i" i 
wz % gnra jjtei^f farter 'i™ m-m tot totr
^nr Rfaro mt fa wn? ^r tto fa yfara fro tot 11 fafan sTfarfror^f % 
ffaj 95—1(X)% SlfafaTTO 35T farafaTO S^faTTT IRK I fas TO? fa fafa 
^fai tot! ra- Tjfara fror tot ii tots 
to fa fafa fa i to to fat % tow To) te fa ^rgro ^tt teM te tot fa
■k Rfara rfifa ^TT TORI TO TOT TOT
fafa fa fafTOTT TOT fa I 'TO!
?TOT TOT TO fa faTOT ^T TOT TOTOT (1 -2%) TO fa te TO^T TO^T TORI m 
TOteror TORT TORT fa I TOTOT fa TO ^T TOT TO? Site (8— 12%) TO fa

TO

falRT TTTOTT

tefa fa TO TO TO-TOTOT TOFT TOT fTOIT RraT ?l

RTTOTTOHnormalizing
TO-srarroi TO htot fararpr to toto 50°C (TOte to-toft fa

W) TOT TOT te TOT fa I TOT^TO TTMTO TO F faF TOT fa TO^TOT TOT
fa ;ftfa to ter tot fa i fate to fa tottt swt to faros
te TOT fa faTTOT STRTTfaT fa 5fFR te TOR Rfaf fTOT RT TTTOT fal

sk 'iii thi %

UdlRM faRTORnormal segregation
^fagtr—seg rega t i on

Rifror

1. te sw far fate te % te te w TO-fate % te 
FTTO ^1

nose
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2. TORF TTTOttR TT TO W, TOT farwTTR fatelR (constriction)

3. TOR TORT TOR % TOFF TO TOR^ TO TORT TTOTFTI 

notch bar tost te R? RfaTOT

Ste—impact tost
notch brittleness

tet TOTRT STTOT TOT PI,-HI RTOT
rt ter rofaf te frarfaRT i 
notch fatigue factor

to? Rrorar
TOTOR teTOR-RTTOT fafaSTf TO 'farFRT

tor ter qro
teRR teR-TOTTO te STOifRR 'TOR TOTTO RT TO? TOUR I

notch impact test to? terror teror
teTO—impact test

notch sensitivity tor dtero
TO? te TOlteTR RT RTTOR fRTfal TO? te TORRT fa falfa TORT TOTT te RPII R? 

RTOTRT RfaroT RRR. TO. faRSS TORT te? F fafafalR far TORT fal
notch sharpness 

te te 3TJRT te
?TRT fa I ffa te TO RRR RT TOFT te 
fa TORR TRTOT TOTT fal

Novalite

TOR RTTORT

RFR % fap7 TORR UTTO RT TORR RIJR fa fJ^ropR
te te to farror w, rrr % topitr rt rr

torr

rttott?r

To TOtefRTOT FTTOR nFFT 12.3% C'u. 0.5% Si. 1.4% Ni. 0.3% Mg 
te 0.5% | e TOTT f I TOR RPI TO R? TORR TOfRR TOTT fa f 
TOteR fRRf RT TOTRT PFRRT RTT RRTR if TOTT fal

novo constant

fHRTT TOPTTR

RTRT RTFRTOR

FTTOT TTOTR I 2% faOHM. 4% ^'RTHHRR te 1.5",. 
TOT RT RTFR fRRTT TOITOT TRR

ro RTF RTTO TOTT o |
te? R R TOTT ?l

n-lype semi conductor TOT TORT TOTORRT

RTTO—semiconductor
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^ fwir 3,25% #RT. 0.25% ^ 0.73%
irai t! ^T? ^5T T1I,,1^ ^ ^JTTTsft iraT ? I
rT^H(l if f^TT 'Jlldl tl

nuclear metal

nu-bronze

■jM'Ml'l

difwq i-m

^grr—metal

^ fcpif

-fiT^ 12.2% W irar tl Sfc^q fF^rTT itH % 3^1
3Wi ?th % fqn qr ^ sn^nf if faqr w ti

nugget

nu-gold

dOe

tjl^q fq^T: 5T^rT ^TH ^^FWt MKMI^K ^eRi^I I

numerical aperature

fg^fl ^rr?^ cP? if ftodirncfc qqrrqi a, ^T I^T

ddi^ct)

ifRtT HI

a = (i Sin 0

fwF \X ak kr^t afa^f % f^wr ^
gqcf^T^ t^rOOT^T^T^t^T ir aw ^

^r koTH qkt karaf % TOT tl ^ ^T qTOT-^M 

TO tl
froq tot ato qr tro TOft

ti
rf ?=qrrinuremberg gold

0gr ^.bqs^ fwf 7.5% UnlfqfWT ak 2.5% tTcTT 11 
nfuikT^T tk % TOn f^r ttot aartjqw ^t tot if tto trt 11

arb-TTOT

d^Mni

occlusion

kTTT TOT kfr qr 3Wf ^T TOT - aTOT ^T TO^T TO aTOT TTO arq^fT
qro kro toto % arquTTO ^r TOd tot k km s^+i ^rf kkTO yf^^rr
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19—231 M of HRD/00

qti 11 fro kr ak % ir^f if sntf fTTrorr akr^TOr stot f^rT kr
% qr aT^ati ^qiti qr^-'5ik'i|q> qq kn t fkrqr aidTi^cdi
kkqr (interstitial compounds) TO tl kff^d HI^Md ^T 
akrTOi t, skf % ^nr fr ^ ^
^tt^ttt qq arkroi t k kro: qfk^ to? t

oda metal

^ arm-k^ kkf 45—65^ TO, 27—45% kkr, i — io% kkfw 
’^k 0.5 3% "iloi tldi 11 frqqq jUdin irqqt fqddi ^q if nrq qqi 
ttotTO mitt if fro utttt ti

O.F.H.C. copper
(oxygen tree high conductivity 
copper)

1

akr to

sit. g. qr. to (grfkkR gro
;3^q TOTTOT TO)

TO tor q>r TO kro q tr aTTkfTO tkf t ak q tr qkqroT, qyre. 
kbroq qk^rro, ofTfqqq ak? fqaTfkfl4)<ur qaq trq ti gq^r - 
qfq^kq^TTOTTO, qqafqqqRHkTOtrTOt) ainklTO klTO TO 
TO qj qror qi to TO TO ir aroq TO ti

off iron

<3

arq-TO
^tot TOt TOtot qfkq irqqq q tn

off take qf'TOT (aroro)
TOq TOt qr TO qr fkrq to to TO TOif ir TO ^q kf TOm 

(downtake) sft ak TOT tl

oh metal arfTOq.
TO qra k^rg fTOf 9% krTO ak 3.5% fqTOr TO 11 fTO^fTOf 

TO q> qqTTJT qqTO TO^fTO m qrqq^ ^RHqf if TO
TTO tl

oil and whitening test TO-yTOq qVTOr 

TOq—nondestructive test % TOTO penetrant technique
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oilite
uct cto 88—90% , i o-12% , o. i %-0.2% mvm*.

qi^gr cnm (gri^m i %) irtt i i irar i # ^
^ ^ 35% ^Sfrm ^T?[T 11 pwf ofg ^THTI

rr ^f 11

oil hardening ^T *6n,Ji

^ff^pr—quenching % ^d^fd oil quenching

m ^FRoil quenching
quenching

dH'rHoil toughening
fFF ^ ^T

220°C—245°C % ^ ?WH ^ FT IFF 3fF ?f<Tt F ^?T f^FI ^ilFiT 11
fFF dHfrtdl dl^l 11

I

olivine
fsiFF ^nfVRF sk FTF (Mg2 Fe)2

SIFT 11 fF°F5TSi04 ?m 11 ?F^T ^ f^FF F F^TF: Mg2Si04
UcIHf^ 11FT t f^TF ^TF^T fF^fil 'SWT FTFF? F^f FF ^FTFFT 

q^vf % ^F F 1TFT f I FFfe-FFJ % fFTF FT 3FFTF F^FT HI

FF tl
4vlFq

FTF FTF-^TFT^^f '•OTT FRF 1 % F'JR ^ 4.25% rf^ fFTFFR #F 11 
F gtcFF FTRF '^C F^F 3R t FFT fF^T FRTF FIRFRT #: fWR FIMFF FF 
^T || 3FFR FFIFtFF) FFFT % faFM, FUFF FF si-^FT F fcRII

FRT tl

Olympic bronze

FTF^n

tTF5 FTF fFFI^ fFFF 0.7% , 0.45% FT^SFF. 1 -85% TfIRFR .
■ 0.2% ItkFF 0.6% WT trar 11 yiFF FFR F ?F5>T FF?F FfFFF
jr| F^F srfF^ ttFT tl ?F^I FFFR ^FFF FIFK FFH t"

I ttFI tl

omega

279

onioins alloy FlfF^R fFFT^

F^ RFFF fFsa^ fFFF 50% fFFFF. 30% ^fTFT 20% FF tlFT 11 FF 
92 C FT fFF?rTFT tl fFF5T FFFlF FFFR F1 fFRT FRT tl

open hearth furnace 3HFF FT«f FIR

—furnace

open hearth process 3tTFF FF7F

IFFF-fFFM F5T 'FT F^vF fSlFF" #t 3k fTFR T^F FF fFWFR 3k 
FfTRFiiT F5 klF #tF oTF FF^t F" FTFU FIFT 11 IFF FT Ft FF^tF WT 1TF 
f^FF FTFFT SFF&F ^kF W4 ?FFF FFFT t FT FTR % 3TTTFT ik FT^lk 
FT^FTT Ft FTF kTFT FT fkk FFFT11 FRF kit F" 3FfeTF FTTTFkF FtT FTFT FT 
FF fkfT F)< di t fa> ?TFR fFFM gTRT-FFTF F fFTFT FP7FT FT 5TTTFT-F^F F 
3TFF-g3)F F 0.10% F 'k FTF FifFTHF F?t gTTFtTFFTFT ttk tl

open steel 3T^kF fTFR

f%f—steel FT gTFkr semikilled steel

operation

fFTTft FFk FT FF =RT FTTF F RRTI

d"HI—batch operation

UFFTR

optical diffraction FFTTfiflFT fFFFF

FfSF—diffraction

optical pyrometer FFjT%FT TSTFTFFkt

F^F—pyrometer

orange peel effect FTTF ksTFrFT FFTF 

F FFF-fFF'FF
% FFTF F1 tTF t F FTTFR TFF F fwfFF tlF t fFFF ’JR FF FTFT11 ?F 

JR F^FF F FRFT FT feRFT FT FFR 'TTFFT11 ?F JR FF FFT ?FFT #T 
fF FFTF ^T FFT-FFTF (alligator effect) FTSF fl fF ^F ^T JT FTTF FT feTF 
FFRF #T FktT FkoT F FFR FTFTT F FFfkR FifW ^T F^F fFTFT 
FTFT tl

FF>n FFT
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ore

fro m sirfe ^ anfSfo ^F7TTmR^ !J1
gri gzfr^f rr fcf^tn^ % s^tit 3W f*r y^K f^r

fl^rTT I—

1. gniR (argillaceous ore)—fjRW ^TT % ^7 ^f

k i i'ti--')ir4-^RT oflffnpT i

2. f^rij^HT WftW, (bituminous ore)—3R^5 T^TPHT ^

rpjj'4 ?^T ^ ^tfl <a'lct) I

3. efrM^iri (calcareous ore)—31^5 l^i^H r)tr % ^7

5iT *1#^ PTWTH ?w cl

4. ^vi4H4'4 '-M^ (carbonaceous ore)—3747^ NthM ^7 % ^7 
^-;|44 f4'j;,44H ?T I ^To MMr 'jI’M7-4, % HbM ^7 o I

5. ujirftpT WF<F- (ferrugenous ore)—3t4f<t ^7 % ^7 if "TT^

4)1 ^fjT=fi h^4HH HI I I

6. 414^^4 '447=7; (garnetiferous ore)—3747=4)

41^3 [444414 ?7I

7. Am4H44 '4474; (manganiferous ore)—'44^ ^4 % ^4 77

MU^H [4447714 471

8. 744l'’r^T '4474; (self lluxing ore)—474 374745 [4774 447 
44747 4747 77 47 fc; 44 37474 ^7 [444R74 mi"14-1 37447 [[4 77 77^44 47457 
4Id44 447 77% | f^7 4F445 374745

9. [flf"i4;l44 374745 (siliceous ore)—374?45 fd'HM 44 4; 4=4 4 47544: 
[77 ["14-1 [444474 471 447^74774 774^ 47477Tf4 I

45T4"TT44

f4774 ^4 45 ^4 4

# 45^4 tl

374745 4444

^=474 [44M 45 741445 w4 4454 4 4f4T4 47^ 374474 457 444747 ^377 "t4d| I 
fq„||U 417 374745 4 7444474 3774#44 ^7 'l1"ld 45^4 "71% 4 [444474

45F4 4^7 7747^ 47 374745-4444 4774 %747 11 ?77 374%4 4 3l[445M 
[^["id-d, 44474 3774^7454 ?7 474 o^ I 7747

ore boil

57TII % 7774-7774 %7T 4454 4

2S1

% I ?4 457%4 4444 %T17^4744 4 47 
4514 t11

ore dressing

37[445 77 3Tf445 44 457 ^4^ 457 3T4T45 457 77744 457471 17745 ["T^ ^TR, 
444 37T[4 [45474 ^7 47%T f I 4777f44 47474 ^ cRf 47447445 44 4 4747 
[4547 41 774547 11

374745 477744

4fe4—mineral beneficiation

ore hearth smelting 374745 544 447574

71747 4747 4574 45 3445^4 77 
f77 4574 4 ^T44 O^dl, 447 #T ^745-#? (coke breeze) 45 [444 47 474 45 
^rf 34474 [447 4747 tl 1774 47944: 43f4-374444 37f4%47 ^ f |

4-1 [d <% 717777-374744 % 3444 457 4454 I3^4

774454 457 f444 4747 1747 11 474 4474 47 37f4f7-4d 41-77445H1 44777 
34477111 ^7 777^4 457 374444 17 4747 1 [47777 TifTTT 3^ 77445^ 171-317477111
4747 174 tl

oreing down

4^44—pigging back

374745 fdfAfdore preparation

mineral dressing

ore (pellets) weathering 37474; (^34)1) 374444

—weathering

Orford process 
(top and bottom process)

rT["74 4T7f-[d^-"l 7t"^-llS 4 777fl477 77"4;lll [447747 [47777 4[<44 .^7 IT 
^445 473 44 47^7 tl [44717 474 4 4747 4 [4^74 7147 tl

orientation

377745% 4454

37[4f4^474

77747^74: 14 UT^T 457 4474 [4574"ll4l4D 3R3f ^7 4474-f4s?77 377[l [457[7 
41tf fr^T7 % %74 44^14 444 45 [744 17471 44^ Tipf % 3717 [4544 Hi ^7 3744 
37877 5# 445 If [4^77 rf ftl fed 4574 ^7 ?[74 4f[4 ITrlt 11 41 4f[445/4T1[T4 37447

^8?



taj % ^,r,|*-q«,H

tl

orpiment
AsaSs f3rm 61% ?rai 11 iot

grai tl oqMfr^ JIM ir 5RH % faR wfrw, ^1 ^ ^ ^
t^PTPH f^T 11 TO? ^t d'4^lf^ % ^ ul ^ ^^'T[ ^
t tfm ^ TOT m, f^T g>T m^r f^T TO % To ^ ^ 35 ^ ^

^TH TOT f^TTOT f?Wl tlmm to ^i ?ro TO7 qr

orthoclasc
g^T TO ^T TO TO TO ^frof % ^TfTO tm f5ITOT TOTO TOTO 

gfTO TOf. TO^TT. ^ ^ gT fTO TO t! ^ TOT9T TO^TO 
t fTOMT TOTO. KaO AlaOs. 6SiOa tl TO TOTO. *TTOT^ ^ TO^ 
#tf TO SPTSfTO TO 11 TOTOf? TOTOT ^T f^T ^
TO ti TO TOni TO TOTO TO TOm jf to t TOro TOfro

11 ^JT ?tTOh ^

6*T l11

1250°C—1350°C TO2.44—2.51 '#■ TOTO 
TOTOTTO ^T TOrT tl

gTOrt-sm oroOsborne Shaw process
tfTO—Shaw process.

TOF^T ’TOounce metal
n^ mt-fom TOt 4—6% TO, 4—6% TO, TOtoR 1% f^TO4 

TOl TOT tl TOTR ^i^HTTOT % TOM fTOT TOTO TOT. TO^T ^ 
fiwr t #rqr % from t tot ti f^r ^Tf? ^ito to-

jto ’tr ti

Outokumpu Hash smelting process

uw> TO^-TOTO TO47 ^T fMT TO^i TO77?
^ '#TOTO % TO TO ?TOT 'TO#TO JTOTO TO WT 450 C TO^TOTO 

TO 3TOFT tTOTT ^TM 11 WMT TO^ TOTO TTsTO ^T iTTOTT ITOoT ^fTOTFT t 
JW TO STTTOTT^ ^T fTTOT TO TOfrT 10-15% tn* 11 TOTOT TOf TOPT 
VW, tT TOTOTOT TO 3PTTftrT tl

4—6%
TOTTOT

sHtl^ TO^T TOITO TOTO 

H TO^T ^T TO ^T fTO t

2S3

oven
3TTO, ^

STTOM^ W^l TOTMTOTO^t f^TO TONf TO TOT TO TO TOTf
frorrtot11 i^, gtro^rsrif?t tosrtot
?Rft ti

overage in g sTfroro TOTTTOT
frorr to^-^tm m t st^ttot nwrf ^T ^^tot tor to %g 

TO^TOof^T TO^TTOrTT mtrt STf^TTO TO 3k

totttot torti fro tr tot qf tot fi

overblowing

TO TO TOFm-

STfTOTTO

^ TO ?TTTO TOT TOTOT TORT f3fTOT qTMTTOcfTO
fRPT TOT TOT tl TOT tl 

over boil

fa^rffrrT TkTT TT 31^ 3TTOTO-TOTORI
?feTr—ore boil fft

3TfTOF4TOT

overbu rdening ikPTTM
TO ^tT TOT TOT TOR TO TOTTO ^T fTOTT t 3TTOTO ^k TOTTO TOT TOTfaTO 

^I'-tl t koTHT |

overdraft 3kT7'| tcH
1. ^"H^l ?T ^TvFT m TOR TO ^T ^TTO 4oT 3k fR ^T gfk tTOTTOT TOTM 
TOR TOT TOJT «7fN^T TOT 11 rTvkr TOR fJT TOR TOT TOTT TOT t fTO RTTOT

RR 3RfT TOR ^T kfR iRTTO fTTO tl

2. HR H 3TFT TO 3'-Ml H STfHTO TO^ TOT 5TTTOT TOTOTr 

overheating
TORT I

STfTOTTR
^fro# m 3TTOTO fHTOT TOT 3TRfaro 3RTO -TTO TO TORT f^TH 3HTO TO^ITO 

^ ^ *13TT-^T,' ^T #TO TTO4I TOTTTOrTT 11 3kTTO
*TOR H fTO4R tT 1TTTO11 flRTO TOTRRT tR. ^ 3k TOTfTO«=T tT TOTT t
TOR''! fro R fRHT TOT TOTO^Rcb 3RT TO TOffeTO 3RT RTT

I
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^ tor ^di ti

3n^^nTT*ioverl ap
1. ^T TT ^ ^ 571 W ^T fTOJTRTI

2. ^fepr—lap

overpickled steel

3jk;im-i|T if rpRPTf^ 5tT 3R^I5) f&^l
^5 57T

overstressing

i. fatft qr 5^^551 *7M ^ itte ufcqdT m ^5tt 55t 
?3iip5t rq^M'JI HI l

2. rt 571 itvf fq^t 5^ ^T 5^f yf^T 57 WT5
nrwiimwz^ ^yr str^f (cyclic load) 57 wrq
y1 tiy^r 1
overvoltage

T57# f^R *T f57# %. T5^W7 ?T3#3R, % f5^T 57 t^r

tSPtSPT57
W I 57lt 7#l5V-dl 5F^ ^ mW ^ ^5 IT ST573T t ^f57 3Tte 

[oft ^TPJ 571 dM5ly f57# WTT^ 57 ^T tl^H 57 fatT
IT ?T57rn tl

yprfrf57own (primary) scrap
scrap

SIT^T57rTO^T fWIrtoxidation resistant steel
5? f^qrq #: i^rt qw wtt qqr it f57 qr 3^5

qtq qr '5pF#3R 3tT fy^qt q IT ?T57I
3IF5^nfI fyTqqoxide film

^qj ^qqj tiRT #q#5iTT57 iTq^TTqf q % ^*5 5^ =T^t

'qfqqrfi ^r qq^ q^ qiHRT qrq q^ ^rfqqq. qqrfql^FT 3m5T

2X5

tqnvrr f?qn qv qqr 'qtWfq fq^q rqqqq 50 nr^ qpq ^PTT g #r fqq 
3q5>[ 5^qi *vq> JIMII qq 5^7 fq qr? q qq fqqj "TTiq 1 nrrf qrqj qrqj g

TTF 'jTrqqTgg-qq sTq1^ qr qq^T iTWHI Jtq #7 qjq 'btfqf^qj q 
Tqqqr qrfqq qrqrf

qq^q irqr g i
I I T57 5H-q, .if qtrq fqqr fqqjT'l 'J| h

qbqTq 5() qtfqTT ^ ^ ^ ^ !
g-qq^R

oxidising roasting 3PHTT5>K5> ‘Riq

5Pgn;—roasting
Oxweld cutting process '-j\\'Wii>"i qFR qy^i

q57 iqFqr-qT^q qqqt fwT qil qq^t qtrf 5RT =bq^ ^Mnh qqt? 
(cuttingoxygen-stream) q fq^TRl qrqr g| g?^q qgq ^#557 qrqi q qqqr 
sqqq iftt g ik ki-^rfwfg 57 sifq 
q 57qq7 ^jTfqqnrq. 3Pttt qqj ^trqq
^k f^qiqr ^t 57prq 57 fan qqrq q qjqr i npq qrqqq qq.Mi q 
5rfoq iirii g 1 57qq 35 5-ik . 5>Rq grqpTT 57 qjqRT tkqrqqrfqkq 57k 57
qqrq it gi

qtq qTjy T^qq giq g I qig ^ 57 ipqq 
r^q ■kr g i qg qyrq ifw^T i*qrq

wqr

oxy-acetylene cutting
rT57 T.Tfqqrqq -5rqq qqrq nrqq

iTfqqiOqifgotiq qT^q 

T^q qrq qr ^ipqq -qiq 57 qrq qfqqnq
fq^tnrq 57

qq-iqFqT'^r qqrq inqyq57 qn qqrrr r?qf qrqi gi
^rqr qjqr g 1 C^l

qiq ggq q q 

oxy-acetylene (lame hardening iq|'>11 q^qTTJ

5^3" — llame hartlening
ox y acet y I en e we I d i n g qfq^i-nqik'MM qkfq

1757 kr-qf^tq qqqr nrqq r57qr qqqqq qm q qrqqi .-in 57 qrq 
nkferqrq 57 fam iRTq q q7=rpq qq-iqrqj q q?-q qqntH f57qr qrqj 
II iqq 7iPTqq57 iqrqr (impinging llame) 3^qq gRTT g| gqq1 qjq qq 
'jJ q.-qrq 57i qqqrq qi^q-, g i

oxyarc cutting

T5WT-'TT57 W qf^qHR qjq 57T 71510 57 T57qT qjq qqqy fq^q 571
... ^ O

57P7q qqq qi qqq qq 5hm ^ fqfq i qfqqnR gRi ttt tsfri-^-rt

'#5qr-7k7 57kr

2X6



^t^lt. 'leill, ^T ^fc ^Tf? ^T t^T*#^ tl 
I, gn^#jR-ymT*^^■ 

I ^n ^r ^
f^R, ^ ^T f^n 'KR ^RTT 
m4 ^ ^T
alf'HqlS RRT ^ I

351

31T3#-6l§sl'3>^oxyhydrogen cutting

rr^ tRR tlW ^fr^l 3R R 3PR-^ ^T ?1T3#1R % ^
*l^mi~33) tor 33TT7 RTR fRU 3RT tl ^

tiTf3#5R ^ R3 3^ *T 3RR ^ <^[ ^

31R^1-6I§^ JH ^rt7!oxyhydrogen welding

rr^ rm-^TtTT >RR fWT ^ ^ 3R3T eisjsHd ^1 ^5
?fP4 313 ^T d^TR "^IRT 31 rFTf ^ 3^# 3)1 R333 f3RT T3RT1 11 313

^ w 51RWOT at #r st^i ^ ®I gtrtm t faa
3RT tl

3^33 3^1 

^3331

Pachuca tank
3^1 3^1 ViWmF. 3T^ 3ol 3^7 3<R1R: ^ I IJid31 f^T

31^135 SR?3i 3R3T R3 % fWrH % TR3 IRT 11 33)t % 3t3 3 33) 3#

^111 f3H3) f33R ?f3 f?Tr 3T rR> 3'dR-anf3 311 3f3R f3)3T 3T3T1 ^
^T ^ ir 33JT-ofH3 ^
^Tfriy ^T33'' 3)13 11 ^ ^ 13T ^ 3313 33 ^ 3#R H 331^ 33^ ^
3RT URT 1 #: 13 33R 333)1 3f?3333 11 3131 tl

I 131

s|(roi3 ^"1

rm ^13R33-fR3 f333 WWJ1 650 PRr 3f3 f333 ^13T 3 313 3 ^133 
lfw4l 13713 33) f3^t # 3^ 3?1 33# 3f33# # 33^T #131 3131

package mill

tl
3foT f331^packalloy

3731 333Ff ''/ilM'-mO #313 #33 4% C u, 1.5% Si # 4/o Ni ll31 
tl 133)1 33313 31-333)3 q2 tl31 11

2S7

Pack carburizing ^C{R 3)1^31

#33—case hardening Carburizing % #=#3

pack rolling (ply rolling) 3313 33313

331-3^33 33 33) f3f3 #33 3133: % 333 # 373 33 313^1: 3 
3 33 33) rpiRT 3131 t 33 33) 33# 3i%3 #3lt 373 3 it 313 I 37F# 313 
3#3) 3TR # ^-73^ 33 #771 3131 11 31 ## 3^73: 33# 31#T # 3313 % 
373 37# ||

#13Wl'l

Palladium Copper t##73 3131

33) f3#3 #f #7
tRT#f333 1131 11 31 'd#3#3 #r ^1R#T# #11 11 3*351 33313 33# 
3#3f '# 3F33)3T31 3313 t" 1131 11

25% 3131, 1%3

pa ntal #3qT

, #33 Si. Mg.
Mn. Ti. dfc Fe 113 11 1337 3313 ^1133 3^# # 3313 31# 3y#m 3 #T 
^ 331 rr3rfR35 #333 3 1131 t l

3f

pa ramagnetism 3333373

#33—magnatism

parent melal 33^ 31^

( I ) 3T#3 3331 333 3 31 313 #337 3##T f^qj rpqy 
7731 331 111

2XS



(2) 3mr JT ^ ^ ^
n\

?T ^T fTO 'TT(3) tj^T. sllfa 'JjfRf ^T «TI^ fiw w HI
^RT ?T I

(4) wm ^ ^ R R^fR sFT
faRT ^SIRT I. ^T Rr^irfwT W^W, fiT^ '-$\k\

r3f»R ^Rparis metal

Rfi.^TR ffT^ flfFR 3% 4i?R, 2% Rj, 6—16% fafe 1% cRRRT, 
1.5% RRT ^ W rTRI mR 11 R5P5R #: ft^TTW^T ?R R RRir ^RRT 3WJ 
*[fcRf RT «HH RRT JtldT ^ I

TTRfRRJiparkerizing

tRR ^RR R R^T '+1R>,rl «RT RRR RT^T ^T I R^T—A Rt^ ^ 
f^R fRR ?p-RT ?R% ^T RR ^RT ?T ^ 3RtT A'l-^l 51 RRR W. fRRR R 
fRM TTRI tl m^vT—D RfR R, RT TRR—A ^T RURR t, iRrM 
RiRRid MRR 4iT 3WT RRT RRT t 1WT RMR RRR ^vR

tl4RRT

TRRRParkers alloy

rTR TR'RR flTRR 6()% RRI, 20n/i. RS^P?, 10% fR#R RR 10% RRRRR tRT 
11 ^RRvT RRR RR?T RRRR RRT RR ^T tRRT RRH R TRRI 3IRI
tl

TI%R RRRParkes process

RTR R RfRpR ^R^f RTR RRR % RTR RRR RRR I fRR AlR % RTR 
2% RPR MtRR *>* H R PR17! RTT 

ff iracfi m fRRT RRT tl
% iiikiR- rrr t Mr Mrr PRR ^TPRR

2S6

parlanti casting process M"lf^l RRRR R5PR

RR; r W,
RTRT11 RRTRfRR sRRI-PRRRp17!-^. qj

Rf R R|R -RfaRv tM 11 ?R RW ^ M
^ RR 3RRR RRT 
RTRT R> Mr RRR ^jFR RR
^RPRIRR^R. ^TRRRRRRRRR ^RRRRR'RR^TRTRR'SRRT^RMp'TIRR
%TR 3mr RTFfRfpR 3RRT RTRT RR fRRRR RRT ‘511 PT3fRT 11

partial dislocation RfTUTR RRyj

tMr—dislocation

Parr metal RF RR

MM fR^atf RtT Mt Mrt 60—80% MM, 15—21% ^rrfRRR 
>—8.5% RRT M RR7 RTRT R' RRRnT, R . MfRHqrr rMrr, Mr 

^ I fRRR 3^ RRR tRT t RRt R R^TPqPM 
MyRR: Mnr srrtrt M t i fw 3wt w M rrnM^ ?^Rf ^

ETR '11

^RT ? I

particle size RRFT

pMt RRT
RTR "MRT RRRT RR^R RRRW R RyRPR RR RRfM Mp 
5|ldl 11

pa rung 3TRRRR

P3R PRR M MR=F)-fRP R 5RR RRR M RTR I rMrRR* 'RR7!
PRR M T-ilRv Mn RRI RT RR RR RRRR-RRR3R Rl'RTR RSjTRR R pM #P

Mr Mrt RRT tl

parting Compound WT'-RR STTlRR

R RRR RffTRRT % RRRR RP iMM ^TTR rM ypR> fpTRTRvT RTR. RR^T 
RTR SRRT RPR ^TR I RPTI 5RR R RR^Rf 3>T M7! 5RR RP N'-t* RTR-RRRT 
R RR-RTR> 4) RzRRT PRRR Rtf tit I 'jRR WJRRvR MrR t—MM ’JRT rpRP 
■?FRTRRR 'jT-'-TRT ^rMtT pMrT . TRMrRRR sTRRT Mr RPR |

PTRRvR
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fom irrar 11

^fmrparting limit itiydTid

^W11! ?raT tlW9T^ *f, q<ullrHd;

parting line

^ ^ n rm mr% % feR m^7 ^r
rm ^ t &&& %r^dl dldl ^ I y ^11 

#: f^r ■rft ^ ira ti

Lhl ^fH % rf ^ l+il Jfd—^Mdl3Tf ^5 t^lldd-/ ^T

iT^t 11

gWT ^TTniparting line gating

^ferr—gating

rfrn^pass

(1) 5f77R fFM % %<iTgr % ^ ^T 'jfw ^TtT I

^N, '^H'.'I-mR'^vJI . d[”4Jl '5ll1^ dfldT R" d^' % ?^RT(2) TO 
JTS^Rt TOT TO-»TOT 1RTI

fgtTTOTTpassivity

TOT T^f^T TOT^ ^
^rT?- ttvRi'i [dH-Md ff 

s ftiHMd^r ffa m to irar i i dim dot fdTO '^tot n
Jm yffd ^T frorit ^11 'Jr 'TO % ^ 3^1 ITT^T 11 ^ ^T
*TT3 dmRidi 3mjT, ^Tte SfclfadT ^T TO ^ gTOTTOdo fTOTdf

'TO^TO ^T

291

fSTO fdifTOT ^Tf ^TT TOTT t fTO ^T q^T TO TO^T 
?T^t tl

patented steel wire d^Red fTOT dm 
dTT«fd TOm-dTT dt TOd dTO % dp? TOd-^d ^Td ^ ft qncq f | 

mdfdTiT ddPdd ^TTd dTT dW mdT t fTO fTOT TOT TO dT<=f fl d*T 
124.0 139.5 fayi qfd d^f P)4)o % gifddT dfdd^T dT d)f^d fed! dTdT 11 

^ fdfmq q^T dm d? t fdm 139.5—155.0 fdxrrram qfd 
mR % grfddjdm qfddrq qr drf^d fa>dT qdi gri

patenting TOdd

^ttto qrmr % ^m gq^dd dTq dd> to dmdi ^ firm gdi rf 
nP'id 4Tm % stdom d"

3fddT
dd^dd diq did ddd m dm^dd qrmr m 4rd

dK dd TOd ddW 'TOT^T ^ ^TdT t zfc; 
3dFd Wfd 11 fd qro dd dddtd dm

olddl ddT
3dT dddl I TOT dT dTddT ddr?T t ddd
dfd^d 3Tdd!TT m dtMd dffd^ Tjddd 
fddfd d TOd 3TddT d^d dd^d TOTd % fed mdT f |

patina 'fen
did q5r fet TOT d frorrt dd did! Id fe I TOT ifdTd: ^ddfe dfer 

dfe- #r gmq to d srmqfer dfe dddffe to i
patronite

I

few
dd ddffe dTO^rf fedd fridd tdfedd dTOfd V2S5 %

fedfrdd 3Fd drffed) droid 4r ?md ti tot TOmr 20% #fed to ti 
dd qrd d qqfqr ddi d qidT tot t 3^r tdfedd dd qdd dTd ti
pattern dfddq, fe

1 • dTdfe, dl^ dT TO qqmf dot dlfed feddT dTd TO dT^at % ddd’di 
fed dfdT ddTd 1^ dddv qqpf (moulding material) ?^T 
TO tl

2. fdmft fro dd 'jt ^fld^KH fdddd TOT 
TO tl

fer d ffe^TdT % ^q d

pattern maker's shrinkege dfd^d TddT d^dd

fed—Shrink rule

292



^RTT ^ cT^I
pattern metal

^ fwr 40% ^r. 30% -fa 30%
pr IT 15% m. 42% mu, 3% r(M fa 40% grai 11 ^ih4)4dl 

^ MKffrltT % WIT 3WT yid^MT #■ ^ ^1 tl

'-''id

^ 4T ^d't- :3:iTTT 'VA 3tT^ ^2 ^ 11

:3rwT

pattern plate

pea rlite
^ aRT fdifrT-^ Ari, ctT 3ti^di5^ ^ ^crcffs

fa 0.80% mfa ®f ^Tt 11
’W

^-m’d^l *3
MdfafrTJ -SR^T «T^t l^t t ^ ^ 3T ^ f^I ^T
f I a 4ot StWI 11 4? fa ^(T #? 43 3m4

tl
Meddpea rlite bending

^ferr—lenanded structure % 3tdJfd
fapeat

HJ# -fa fsqHT n :sfa 4F?T itraf, SfGTT (sedges), fa 3R4 fax ^ 
3tff9T45 W4d77 d^q^T Hit ^ ^ q34T fa 33 1

peeling

3PnT ^TR| ^ R^RT ^ fafa$ ffaftfa 4TtT 33 dRFT P?Hl I

'dddlsdpeening
'EH fa^J 5RI3T 35^R HTR fa 44ITT HH 3)< f4v3T ^5 43 ^d4 fWFR 

^RT | ^ffa yc5 R333 ?t RRn I fa ^Ml s4) 3f4f^Rd yfd4”1 dd-tH ?RTT I fafa 
fait fa Rd43 43 ^trfrt-43RT (fatigue life) 3^ RRTT tl ?H33 H^RRH R

% qw % P3R y'N<rR fait k difed 43331 dd-Hd ^T 4J4T^4M
*T43ft tl

tfeu—shot peening kt
3r4RT3R fazpeephole

334k^43q4)TOfe44T?R 443^ fc^RT foRT t f4v 3?RT WT RRtt 45 
3R kRkt 'RFT ^1 RRTRR T4RTT 41 4T edl4d % RTRR fR3T ? I

2933o—^>i \i ni nun on

pelletization ^fe434R

4^94—agglomeration.
pencil gate qfkM 44Rr

4f^7—gate

pendulum hammer fil'd 3> 4R

(1) Jifdd 3)6l< dl 'RTdM % fRTJ 9^3R JT#3 | f^kf 435 fFTRT 3t) 4TRT 
qkr Ml"13. k 3rr k rr fii<i3 43 4f?t 43 kkq 4^ k rrtt

4RTT t 33k yfdf^'-d #4 4RT 44 klRf rtrt 11 ^fR3 3414 kRcR-qkkm k kt 
tRTT 11

4fa4—inpact test kt
penetrant technique 3RT4kr -3d)4135

dl^u—nondestrucive tests % SRRfR

pen mete I 4R 41^

435 414 kraRJ flRTR 85% 4T4T, 13% 3RRT fa 2% 44 tP3T 11 41 ^RTRR 
335F tJlr rpq tRfT tl ??T33 R44RT 44 kfkf % faq f354T 3R3 tl

pentlandite

445 fd35"i-"7l? ^fdd (NiFe)s) RT 414k (35RT§T) k fadWl 44R 
4RR3RTfR k 4T4T 4RTT 11 f4k fa^rT 4141 1 -2% 3tk 35kt 35kf 5% 
445 k) tiki 11 f435R 45 RT4 R4RTf 2'/2% 435 4T4T kf 4T4T 4RTT11 ?4 k
r7tf444 4k 41^4 34R4R 35 ^4 k 4tt 4R?t 11

Peralu man 'Hlcr^Od

dv 7r Ml
Mg fa 10% Mn gRTT tl 4 
^ 1141 tl 4T4 11 ?433 3444T k^R35 fRjtT 44h<'J| k 3341^4 kCUlkf fa 
qykkr 35 fam k tRtr ti

peritectic alloy

kkr tT4 t ^k 344 K k

4ktf4335 krar^

4kf4—alloy % wf4
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peritectic point
—peritectic reaction

peritectic reaction
(binary alloy systems) ^

#«rfOT i f^cr £st ?m w* ^ *
rprqr tal ■ET ^TfT 5W W^\ Sl^t 11 d«is< ”lr4. 5^1 ^ ^ 
oit? qTi% 5^ % ?r nmi tm?r 11 ^ srafsre ^

% ti fro qrtar^ 
3^T 11 ^ ^TcRT-^lfe (degree ol
freedom) (^ M f I W ^f|, nai ^ ^ tt

bt^t ti

qirr ITH ^T fTF^t- T<B

mF^cF^^ cimperitectic temperature
^farr—peritectic reaction

ufi cF^rt^ ^flrT^Tperitictic transformation

^fen—peritectic reaction

peritectoid alloy
^3iT—alloy

F^peritectoid foint
3fQTT—peritectoid reaction

uFJ 'i't'tHiperitectoid reaction

fRMrl R IH ttHdl'Fl, d^H^Fl-M #hF?T^I I 
w % Rt^ 5W 3T^T3Sf qmr to R q35
f i R.v. v..--. m,. ......... -

ctFT tl to rTN 'TT ^ to M t I
uR.^iFdct)^ Rf^ qr 'dr 35Tfe i^pr gt^t 11

?13T rp- U35 to Wtt ^ to il

o

3,

peritectoid temperature

^fto—peritectoid reaction.
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perking brass tori tor
^ dra tol^ toR 76-80% dM 3jR 20-24% 3^7 ^RtT tl 4? Wnp 
to w to IF4T 3Wi tor, 3R^r-<T3f. totorf to w-h^i’ n 

to ti

permalloy qTTFtR

tto7 Ftor tor toif ton to to % tortot dtnwnr R
dr^nr 3-iR-4h Bim 11 n sttor to- ^tlton

tor to 11 fw tom tom to-m tow. to? ton ntof % to 
tomto dntof. Ttom to7^ to R tor ^rar ti

Ttotomr. ^

permanent mould casting

to"—Casting n> dm to metal mould casting.

wnt fftm Fn+H

permanent set tor fwrnn
Wfmg ton R 3tto wf im mwnf nn tor % nr? toyim

town i

Permendur (Vanadium steel) mtop' (totom iwn)
dmto ton-yFm ^mm ton? 49% tomn. 2% tortom tor to tor tor 

ti tom to^-toto tomf n ton nmr ti

petroleum coke nmtom to^
W tor dmrmton dtoyTm to nmn ntojFm % drmmn % nr? tmto R 

to^m nto to R nm tw ti ton ^ nwr tom toidi 
^ntor—wm, ton ftotor to fmn to mn R tmr ti

per met to
w nm mto rto 49% tonr. 21% fntom to 30% tomcn tmr ti 

nn ^qtoh tmr t to ?to tom wto ton tor
lldl ^1

m tornnm
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perm invar

rm\ nm
A'lHHI WIT KHI 11 l^T WFq ?FTT t '4?

rT ill-'’I'M* ?FTT tl

grr chMi"-! % '^rfr^r

CJJFT ^TPfpewter metal

-m^f % ftf1 rnn '-'-n iqiT HRT WT ^ '^T
it 70% in ii. 30% #rt ?rt 11 'RR' i oo% ^ tn #n ^ i ^

11 4F7■*<61* C-MI
n ivm ^ WTT rR URT I '#jR % frR nW^\ TRt % RR
o I q7! ^T HI'JI v-t'llH R” 'jtf'i0 ^ ,,.I"1*hHI IncaHI ni[^/ fj:T'^R 

TT r#TTUT ^T ITT ?R;|

vpj rf fRT ^T 'jROiHl-MHI j)| RR HR a'R ^TT^ FT'^ RF1

FF f|
TJT^R!

f^TT W-flFT cRT ^1 ’TfFFFf: fFTM tiTF RFRRFT RRTHqWT: *RR! 
qw tflT-RRT qTFT^. «TT^ ^ (metalloid) W

qite WTt ^Tf 7RT N-'I^H FT JRRT F I FRTT FFPf ^T RRv 'TRRT g'^^' 
yrg^TT smhi fi

phase

FFROT 'R7?phase diagram

TR^r m^R-qq q grwr-w #" ffr-f-wrrtRTTqr ^ -ffr-rtt w 
^PRH-RFTTjIT qvT 'RTOT H^h'F I qF RF W ^T FTRT'Jf ^T FFT^H 3FR
FT77! FTTTq #" WT iTTFTff F FFTR TFRI HFTT F I R FFTT'-sTT Fv W TF'-FR-^
q> fqffpT #■ FTFW; P'-IRT 11 IOT TFF-'RT =TF F RTFRRqi 
qr FFfe (ordinate) FF ‘TF (abscissa) R" ^ FFTT fi

F^T rqqr-qp7! (constitutional diagram) FT FTFq i\ FIR WRT-.
ftt fqtqq rr % ftfr irq^RT-'-sTF7! ^tt rfftf^-tt yiJ^ ft F.-'i fi

qrq^q TFFFphase rule

-TP? FvTf TTT'T TFR TPRPTP F TTTT TF1 TT RTF FFqpR-F FT RFR FTFI 
PT RTF FPRqT FT FFITIHT. FTFT FFR FT I TF PTFT 7F!T F FTP 'T-TPf

207

FRRT. FTF 'FTP FF R fRFP FTF F I fF fRIF F R^FP UTqFqraf (P) 
pp^TT RP Fqppq FTP (F) FT FFT. F^FT ^T FFTT (C) RP 2 F FTF F sppp 
FTrTT F—

P + F = C + 2

FR-FR F FF FT RFIF FPR FRT F RR: FF fFFF P F F = C + I FT
1PTT FI

phos copper

^F FTF-TFFR TRFF 7-10 gfRUPT rTF '-fJWFPR FFIT 11 
FF. #■ fFPR FTRFFT RfFF FP^T 11 fFFT 3FFFT fFPR RPTIFT FT FFR if 
TFFT TTTFT F|

FTF RM

fFFT FRRTF

phosphate rock FfFfP J^rT

FPFP- IT FfR TRRF F FF p FTFT RTRT F I FFF ^F RFFFT if 
32.1 FfRUTR P2 O5 FTRT F |

FPFFF

phosphatizing FPFPIFPR

TFFT FIR FP FPFP FT RF FPRTI ?FF FF^ RTF fF FFP t : RTF FT 
FT RF FTFfRF FRF FT RPTfRR FPR if FPTTFT * R | TRFFR 

(wear) RP FRFPR (galling) FF FT RTRT F RP FRtR STMrtFT F; FPTPTT 
^FRT Z | (3) FTR RWTT FT FTRT 11

RWTT FRR F iRF RTF FT f^FTR FT FF%R RTF FPPP 3TFFT "PR RTR 
FPFP F RTF IFRFF F fFTFT 1TRT F fiPTF RR FTR FT Fi*-FP FF RF RFT FT 
FTRT F | fF FFP RRPR RF F TPRT FFTF FT FRR F TRR RP FTfFF RPR F 
TFRFR F WFP ftttrfff^pFTFTRTFI fP nprFP FFF # FFR

FP’TTR M* FR

F I

RTRF—par keri sing FT

phosphor bron/e

f RP RRFf RTP-TFPRRf FT W PTRT TFRFT fFPTR'Ff F 23 FTR^R RF 
RF -P OR FTRyR RF FPRHPP RRT F RFT RRFT TF'FTRRf i 14 FTRyR RF 

RPRTR RPRT 'TPTFRF 1"i. FTRyR HFR. 0.5 FfRyR FPRRrp pp

FPFP FTPF

I'l-t'-il

FT

20,N



Cfil 3WT WF1 'ink n cT4T3.5 yfrTaTrT ^ 4mi ^FTT11 TT^T fasHFpf
iM-HlM ^STR ^r T^TT ^Hl 11

^gtr—bronze #

TTF’R' bl ̂ l

rr^ TWPT wm TWT 10-15 gfaiJRT mm™ tl f^r 3WT 
in ton ^ % r-'^i^iji w.fcw.rm

UlrTT tl

phosphor copper

^,|V+,V

u/'IIHM'-iM tiTTR 
TTF’TTJTt Ih-'IR ^'-'41

phosphor tin

qjTFT fqw| TWT TO *T *fan. TO. 
#■ 10 OfayFf rR5 TOTO^T TO 11 ?TOT 3TOT 1 

P[TO TF'TO'-^ ’FT Od'-t F SMI o I

phosphorus printing '-t-.f^+.H*A H?1!

^PTFT-T^ ft rFFTO^T f^TO ^ HRn l^T U.lTO^
^TTTIT iTO HF?TOTO TO fTOFT F ^TO TO t fWT 35 t^yFT 

'#- 5 #ryFf toIwt hiT"i^^ ^tt to ? i tor h
tritoi-w

rr^ 'iRT RTO TTOH ^ fTO TOT ? TWT 35 #TyR
^i^^lchMlT^ TO TO t TO TOT nzm TO 5 fTO ______
RTOT ^tlfeR^TO^TOT^f^'TOTOTT^ TOWT *1 TO
'TO 3TO TTOR ^T TO RTO ?l

ch.'lH l£^ m TOR

TOTUT TO?07Tphotodefectoscope

TOTUT TOR TO TOR TORT F TTOTTO TOT ^T TO TOT W, TTO 

M'-T'-H <R I

photogrid process 

'^TTOT -TOTTO
\ ^qrr RR ^ TO R TOTTOTO: RTTOTO 

'TO ? TO -TO W. T'TOTR R TO FFTO

TOTyT TTO TOR

jTTTT TTOTRT R TOT-fTOTOT FT TOTOR TOR F l"lu TOTO
r 'TTOT TOFT TTO ''TTFF TFRT 

pj? 3v FTTOT'iT R TORFT IT -r 1TO FT

TOT IFF TOTT - I

2bd

picking
TOTOF

TiFFF-RRPTO FT TO fTOT I ^RR FW F TRF TOTfTO rpFRf 
TOTOfTOTO F '-RRF TOT R FTOT TO FT RTO R RTO fFF TOT 11

pickling

TORT

TTOTOT

TOT F TO R RRFTfRF RFR TTO TOTR yTTO. TORRTTO STlf? FT TORT 
FIF RRF TORTRFWf^RjpTOjiRFTt TRyTR FRR R TO I fRF TTO 
TO FT TFRT TOT TORT TO R TORT TO ? TO TO TO TO FRFT TTO R F 
fRF fro 5Tf TRRRF (inhibitor) TRTOT TOTT tl

TOTOR fTOTO (surge pickling)—fRyTTOR FT RF fRTR fTORT 
FT TOT RFTT RTRR TO TORR FT TOTTO TTOfR R TR 
TORFRF F RR F TRRTR RRlfR TFRT

3RTO
FTO RR^T R TO TOTT t 'RF

TOTT R I

pickling brillioness fRFTOT TOP -ii

^RF TOR F fTO fTRR f. TRyiR FR R TOfR TOR" TO Rl-fv | F 
'.RR R RTTO FR R TORT TRRRR TOR R TORR TOT RTTO TOTOTT-TOR I fRF 
FTOT ^RTTR F TOyTTTO tl fR 'TORTR TORRT (acid brittleness) ^ 
FTO R|

pick melhoil RRRTOi fRTR

;?fTTO—picking.

Pidgeon process trrr tor
tRTTOFR TRTR RRTTRR (calcined) TTTORTTO F TOR-MR R TORTTTOR 

TO FTO FR FT TRtR I RR TRTR TRRTR 'RTR R RT RRR TOTT 11

Piorce-Sniilh comerter TRRR-TTOR RRRRR

RTTOt—con\erter.

piercing die RRRR firt

TOF RRR F TTO7 RKR RR F TOR F ITO7 RRRR TO I fRFI TTRTR 
RTOTOR TRRT RTRRTOT RTTORT F RRH F TTOT RT TOTT 11 TO TTOF FFjy R 
RTO t|
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mpig

vjttsr fir^P^f, srfrw 'w ^ ^ wt w^w.fcN. 
foirr ^F1 H^IFfT 'jUrTT tl

?T W cTTT? ^1 ^ SP^T M n(2) '^iMk-ll 
pry^i’W?T

fTFl

-r^T ^TTf ir iwf "TToT mt ^T ^

jfTFf rffnrT yqiferl ^T sll^l tl

pig bed

ftfir JT#^pig casting machine

4cM^frPT wit ^T 5^Tf
'JTTvf "iJIMP' ’:Tt^T ^ ^H+'bl ? I

fair mppr ^r%Si'll ^K) rll

fqqqpigging back
SP4 TO*T % WIT? if ^ ^T t?WT ?Tf^ iTWR^ ^

tl

—oreing down.

pig iron

—iron.

pile

T, W7 ^9T fqW rrTT? ^T ^T f1^(l) farq?*p-5: _ 
qiq qn? wii W q qfwt fq^n ->

(2) sTF? TT?—5>T ^qqfwr’t? fiPT qfWT
% ?p? qq if qprq? :5rq qw ?pt ? i fq wp ^T-qb^rr

qqfqq <5% qqrt qr?! ?i

nFT HT/ ' I* H ^T'*
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Pilger mill fqqTjr farq

qq; qqR- ^T ?qq fqrq fg^if qfgqq #WT % fqq fq^rq q^rr q; ggH gig 
ft! ^ H qw if fqW f^qiq q^ t?qT qq RTF! feqi
qiqT ?l ?R qi?q fRTq t% qj^=f f I

piling l£3R
^r qqrq $\ ton 

qfeq—pile

Pillaring

qqq qq^T % qqrqq if qr4T-q^fT w % irqqqrq q wh q?qqq wq 
ton Pfq qqq tor qr qqrfqq ?r to t qqr qqrr #q if wq fq^T ^qr
to ?l qto qq 2T?T ?T qHi ?R^r wq t fstof fqrq ^fq 
fqqHrii ti

qqq

qq qr?!

pinch topqiqq (to)

grto qy^ if iqp4 qrtoiqq qy Rto if qqqq ^l q? qtof q; qqr 
toq qqqq if qrqr gray t fgwy qqrq tor q?y toyf if w wy tor 
^rqf qy qqqq toy ii

Pin check fqqqq

qqyqrefg^ rgqq 85-88 toyyq toy to 12—15 tovyq qnRTy toy 11 
3wy qyqto qr toy I qqy q? ^rto q^q toy 11 ?wt tom tor shrw 
qq qqyq if fqyqr inqy ti to fo4i-wf (guinea gold) m qto ti

pin hole tor foq
qfto casting defect

pinch pass

TgRT qyqv qy qqq fryq if qfqv q^rqy fqto 
qq ^yqqyq if ftoqq to tr gto 11 
qy?q ti

toto qqqq

mqw^q 'tiRymq
to ^qqy-q^wr i4y
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3S 'THi/R C^T,' 'Ihi

-ii^7] -^FT^T ^iT^'-TT HHl-'-l I'-HT ^T ^HlH it £MI ^ I

pin metal

rT^ H tlR 'TO 
^PTT r. I TO^T

TTf^fT^ i ^l17Piobert lines

n^v rpm ^ fafa *7 ^RTfe ^tFf-^TOT % TOtr WI ^
sm t^i^t wtr it T5^ ?ht ^ i tSW

7WT HI WT ? I

MNH'^T7 ,^F!pioneer metal

M^/'l HTTO
'JPTUFt nr^T. 3 — 3 IPUlFT ITOT^TR 'JR 4 yHI/FT ^ RrfTOfRT 6ldl % I 4^ 

Ryb'WJT ^TRT o I TO^I TO4FT JT -JTOJt JT if

ft 35-3S g^u-R R^T, 20—25 ^TRTTO. 35

T^RT '1MI o I

Wf (^R)

-JR % 'jfro RJ % TOR TOR iRvTO % JRR fj? it TORT ^R ^TRT 
IR| JR RT JJvR ?RT

(1) TJTRRR- mgj (primary pipe)—JR JTTO Ti/lhiJ-l % TORT TORT

Tjtj trto j to r tot w-mw- jtto jto ti

(2) TOTOT (secondary pipe)—jfe TITO FTfRJTT % RTOT 
TRTO TO RT JT TOT fTORTJJT JTRJ JiRJ TO

TOTO—casting clelect RT

pipe

TO ^

JTfTOTpiping

TJ'jTTOTJT TORTTO RT|jt it JUT TOT JRTT TOT RtJTJ TOTO JTT JR I fTOt 
TORT 'JFTRT Wj JTJ 'jtfTOTIRR-TOR TO JRT - I TOTOTTfR 44 TORTTORPR

T TOR 45 4TTO TORTTO R 'JTT*T TOTO n I

TORTO RTTOJliping steel

TOTOt—killed steel
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pit TO

TRTRTO 45
(depression) |

eTOJTJ-R^ TO45TTTO TORT TORT TOTRJ

pit lurnace RR

4%t—lurnace TO TOfTO crucible furnace

pit sample

frju % 3RJTTO (teeming) TO ?RJ ftjJT TOT TO^ TOT TORT I RTOT fTJTO 
TOT TTTTTjfJTO TtTOR TOJ fTOJT RRT f|

pitting TOJ

TO^; TO TO TOR TO TOJR TORR fTORR TO TOTRT RR 
4TOR TOT ^TTOTI JR RRPJ fRTTRT #T TOTTORT TO #4 JtT fiPjfR 11 fTOf Jig 
TOT RRRT tRTTOT R 45R TO ?RT tl JR fjRRTO (inhibitor) TO SR^T RJJR 
'JR JR TOJT TTTOq-RWT if RjfcjR

TORT J45

RT TO 45TTTO
?l

pi a ni meter jM itTRT

TOT TOT jffRTO RR TO fRU; TOfTOR RJ45TTOI

planishing T^RRR

TOTOtt JTOTT JtfRaT TOT 3TJTO TRTORT JRTTOT RRjf RIR jf 45-JR TOT jfjTO

CHRfl
JR JTO TORT Rfr^RTO fTOJT R I RW 3WT ^RT 45TR. 3RTT jj ^y ^y g^y 
TOTflR TOTO g- TORT fRTOR 'RR 44 TOR 45TR if RRT tl

plasma arc welding TORRT 3TTTO jfRRJ

jfTO—welding

plaster casting iRRJT TTRTOR

4tTO—casting
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roTT^Tplaster brass

rr^ 80—90 vfam cim. 2 mm mm
?Tr^T f I q? tflrSTcT ^ ^ wm 5RT imT 11 tot ^T f^TTT TT

<7TtR 3[^ % ^tr 3WT t^TT WT f I

Plastic bronze

rtra-fTTM^^f '-^rr i stfasra5.6 gfevra ^r. l afe^RT 
f^T dp- 26-30 yfam ^TT1RH 11 ^PRTT ^ Wf H
^ ^ if^T 3fta ^ 11 fW HWT 5lt ^ ^ ^
u^TTTT FT 3^T?w4 rm 3lrf4 q1 ^ 11

UrJlf'K^ ^ifll

U'iif^cfi bTRT^Rplastic dipping
H^nri ST’iT^I f^lMIdf^l % ^rRT ^ % ?m4f ^T 9f4RT <H'(i"iw '-"iif^-* 4 

grf^r idd ^r i414i

plastic How

?r6ni tiPT^I MM>'H :?WT 1H mw ^T fq^tpJI I

'Am-

uri|p<cr,r-||, ^RT^RTTplasticity
?rf^R 3Ri % mb^dl m 'j;jr-^ f ji h ti ^IvJT

4r ^ ^ ^'
f^M^rn ^T rpn «FRTT 11 fm\ ^T tTrtT. #cR °Hl| H 4tT
Ff ^ RFRTT tl

r-oTlfe=P ^plastic metal
^6Kdl 4lT rRRtT ^ W$ fa^PT 78—85 ^frTVRT m, 

9_J5 gfrT^ 5—ll IjfrT^RT rTM SB! tl

plate
4B^rt. mm 4t 6 faBo % 4bt m\ 11

<Brplating
tfrt 

if rrfnTrj ^ ^ 'HM x!R ^
rRi'4 9ri<4r mi mm* >

iPfit m m\ fB^T-Bwr i ^ 
sirar ti

4fQ^—electroplating
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plalinite Btfe^TTfS

m mm y*Bi nrRif 49 yBraT?f B^ttt 51 yf?f>^T o4ir ^rn t 
mh % mm- mr-rrmw, sr ^ ?rttj] ffT^y 3trr mBr m it ^?rMt 

(lead-in-wire) ^ «-q if srt ti

I

platino '-'■IkMi

mm fam fwr 89 yByM FTHT 4tT I I yB^RT n-TTRHH SRI § I qs 
mxrfw, in ^vi 4f mm|ji*i4t Br 11 f^r 7t4ft iis4f 4fr wqw 4 f^n 
TRT tl

platinoid r77rBBr?
^ famsmt 44 M ftnif firt. #r b^r r rBRch 2 uBur 

tmm. 0.2 orur M'mi 1 '4f 0.5yfa
o| fFRvI RRR B?
mn 41

rami

mmm F4i 4rr mm if4FT.

platinoid & older HcUN*

tR> m-fFT>4R flFTRT ^I'-HiV, BBmFR fam it 4R tlrfl 11 fm 47 
!fByR rr, 42 yByR ifft 4B 11 yByR bBrn rr si sttri trr 
mrBFRsf % RRRf % 4~iR 45 TRTT t|

FFRT

Plumber’s solder

P45 B>tr fwf 50 gByR 4mi #■ 50 yfaiJR Br rr 112R i s2 Cm 
FFRRT tl fFRT TTtFt FFT 45 4^ if ^Rf RT fiRR %. fRtr rrt 
TtRT tl

fTTR?' FfTTRT

plumber’s white

m ^4 44 B'-yR nmB 5.8 yRyR rr,-25 yfas/R iprt. 15 oror 
R45R 4'4T RRT 1 4RUR 4mi rP4T 0.3 4Ri)R ipRf.l SRI 11 
4F 4m R4T t|
4RT tl 

ply rolling

o4R4

m iRR RFR 
?F45T RRR Ftm-RTirr 4F RfTf 45 4R45tR If

'M* 5R<TR

B’irr—pack rolling
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fsF| 3Npoint defect

lattice defect

'/t'ipoling

I f^T TOT if 3OT
5pTrf ^

TJ^T OTfT Wj ^ ^T fOTf^T OTTT
gTBfvT iTTOT^ HTT #T 3ioiq|'Jj"WlvT

^FP- '-HiVhi^ ^TT StMN'l OT? FI

polygonisitlion

^uj (cold work)—^ JF^T ^T :3TT^ t ^T T^TT % r-prfOTPT 
H ^Cf^T OTf FT% tl f^T TTOT OTT tl

polymorphism

f?5 trcpqf F OT FFT OTT foT^FT HTRcR OTF ^ ^T ^TT 3ffe
foy-^-IH OT ^T4FT ?TOTTT'^T IT TipifFT F. iFT: 3^T% r[WT TR^T FFT
FI ^
F fjPRfT ^r-^Ml F i'.'Jll ^T HNI '4t frpR-fR^R FFTT FI

porcelain enamelling

^TIF ^TT f^TFT % RT FRTfRtrl^F F-I’l 3TT #T I

R fTOT WJI Sid I

Mill'd'I FRRFR

porosity

%farr—weld defect

qy’IRl'Hpost heating

^FT % FT? FTTf -il
tJRlfFF ^ RTFR OTT W> f^TF Fldt FI

^grr—preheating

I W- TOT 'Jf-N-I! ^T RRT^T OTT #" OT ^

F'-gt 3OT

hTF. RTF

ryffTR ^TF FF ?FFF W. fFFT TP^FF T^FFFPTF FTF I f^TFI ^OTF i'-^l- 
W^-FRIFT ?T FFFF FT OT OTT F f^TF FTFT FI

pot

3FFR F ?TRF

RTF 3Hl"Hpot annealing

Ffetr—annealing F FFFF box annealing
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pouring fF:5TFF

fTFFR % fTRF FFFF FT f^cTT -R f’t? F iP-IFT 3RT FFF F OT if 
^ ^Tl F fF:5RFiT FF WTIFH FFF tl

Pourbaix digram FTFF^T sTltg

TOT FF F ftrTF TFRF FT FTfe 3k pH FT OTT gTFT FFT SIRg | 
^RFT F 'OTFF if F*T FFg FT fFUTF RF^F 11 
#r FIFFT F^I RTFT ^k ^FTf^FF FT ^

poured short

RIFl-MFFT F Frrg. FTFOTFf 
^FFF FTF 11

FJF fF:^lfFF

7F RFFF fOT fOT-f RTF F F k FTF F FFF TOT F# 3F
FTFT tl

pourig basin k:^TFT FfsFl

FBtT if TPTFF FF flFfif F%F FT^ Rf% FT RTF F f<FT F#
Jlldl n I

powder cutting process ’fF Fkr !7OT

ft IFI FRFV1'
fFFT FTFT 11 
R^R fOT FTFT tl ^ F FFFF TT 
TOT ?rdT t. FFF ^
'FRTFF RFF tlF T1F tl

powder metallurgy

FTF FF
FTF FfFfOT FFR tf^T 11 kf F^F 

^T RFFF fFFT TT FFF FRF ^FFpkT FfkTTlF

IF

* UKr1F3F

Fyr FTFFkr^T

FT^ FT 3FTRF FTF FFFT FTF ?T fF^TF ^F ^T FFFT TFfyRF 
FTFR ^T FT^Ff FT FFTF ^T FFittF I

powder welding FktF

FFT FfFtF FFR fFRif FRFF #T FlfrFF FT ^fdFlT<d F^FTF R 
fR^TTFT ffTT FktF FFFT ^F ^T FT* 11 FfRtF, FFF #T Fk FRFFTF 
if F? fFfF fFyTF FFFTFT tl

precious metal

FfeF—metal
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353TC&rprecipitation hardening

—age hardening

yqnmcf)preheater

!?n7: Mom ^ H tt^
cTFI ^ nrq gjT 'iR7 WZ 3OT ^

f?qT HM S lt?f %^R 'TTC '^mt ?TN ^ nr^T f^TT W 11

TJ^dF7Hpreheating

fevFTT qih+- TT^T7’ ■Ft Mf?"l M* H *>* HI ^tFTFT

5P1RT (thermal shock) ^ IT I

^FRT—post heating

‘j|

’juf ^Hq--FH^T t»T^ I—f^TT ^TlfrT ^T ^hHh Fm 'I* ijI-
^ ^ •TT^ rF^T q-* H11 ^TI f^H ^<"1 S'MH Sr^qi ^fcIH FPFF F MRf-i 'Hfl1* ^fl 
vp-JW, ^T ^ f77!1 ^ "jTRT II

presintering

qiq RfjRpress forging

cRT FIFRT mtT ^ '^F 5FT I 91 tol f^aFT 99F
% TFT F ^T n# I HFT FHR-IFT 9^9 tl

^tpit—drop forging

qT9Hpressing

(1) 9FT 3Ff9T 3RFT 9RTT tFRT TfeT FR 9>T F9v 19^19 9FF 99 WT 
9F9TI 91 999 q9T TFT 99FT f9RT 1TRT II

(2) rfuf-^ldcfci^l F IF yR? 99 '99 I 9F9 99FT FI% 9FTFT.I 

pressure die casting

ifetr—casting 9^ WR metal mould casting

9R TCTRT F99R

9R 9RIRI9pressure nitriding

9FlfF9T FF RTF9f9 F t9FTT 9R 9TRT FTflRIF T99TF I

309
21—23T M of HR D/96

pressure thermit welding

9P9F welding % 3RTR pressure welding

9T9 9^R

pressure welding 9T9 qRriO 

95 #9 FT^-gW 99
*5 wri ftw sni-y^f 

awHif? tot to gr ak ^ araw-Jirf^ aiwr (interatomic 
bonding) a I Di=tfe 4% amftg ir m? TOW ^ ^ *
F9RT tl

TFqyr-FFT (ambient temperature) F TFRT95
MTFF

primary carbide 9T9TF9) 99^RI 

FT9T FF ^JlfcRcR 3T99T 9-dq-cfi^ F9IFT F 3]f995
f999FR 99^9 I

primary creep 919 Fm 9) TFFFF

—creep

primary crystal
9T9fF9> fijRFRT

f9FFt 9R 3T99T fFFT^ 95 51F IR <F TO 99F \

primary electron
9T9fF95 IR9RR

ifeq—electron

primary ferrite
9T9fF95 %FfI

ifeq—free ferrite

primary metal
9T9fF95 91^

ITfeq—metal 
rfrRT—secondary metal

primary pipe
9T9fF95 9R9

9%q—pipe

primary radiation T9T9FF95 fqfchy u|

9F9tt—radiation
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primary scrap

scrap

primary solid solution 
(terminal solid solutioin)

^gtr—solid solution

^T, ZM ^ ^1%

primes

tl

fsrerf 17—39 ^ ^ ctM irar 11 ^
Str^rt cT^T ^ M^f^T ?T^T 11 ?^5T ^WT. *WR ^tc^T ^FH 'lidnil' ^ffd 
f^RT dldl 11

porcess annealing

prince's metal

diy

5RlvR Sl^crH

annealing

process metallurgy

tf^r—metallurgy

yicr^eqriHsproeutectoid cementite

W q-R qidlira

proeutectoid ferrite yiq^d^KtS

^TT ^Ft

ofFrTT ^TTf? I

Ui|l4l ^TFT tTHiqdprogressive ageing

'PWt (ageing) fwf dm tresjr: (stepwise) yididi* dsmr
did! 11

prompt tempering

W ^ldl ^ 90°C 150°C dm-TOT % #d ^ t, 9FR-
H1WT ^ dPTd-W^ (tempering furnace) ^ iTdftd dFdtl

proniethium

dT¥ frt^ 30 'jfdifld d^dl, 
dMgtdltl dW ^rdF gldl 11 fOT 3ddFT ^Ftfdd df^Tdf dk did
dld-d’J'Jll d ?TdT tl

proof stress

yfddoT f^di ddd-dft^mr d1 ci5t fdfvdd dmi
dddT 11 itfd«un. % srfd dttld^ did iqR % d
dmr did! t #r fdFTR, 5 ddl dd m^rf qr 0.1 qfd^id, 0.2 qfd^id zm 0.5 
qfd^Td d °qqd fqmi did! 11

protective atmosphere

dt^ici qRd

qpdfdqq

ydl*Jl«?) ufrldoi

ddFd

mRhsqi

d yif< ^rddi 3Fq d^ddm^r? dh^fJi d dipfq^ qj drcf ^ 
mm ddr dd qfrddm q^d 11 qfq q? qftddm wqmq^ mm d-iidM ddf

^i ddi di di d'd qfrdsm q^d d i

qfaq—controlled atmosphere dt

proustite qid^dTfd

qq? rsid 'imfq> di rdd qq d^F-yiddl^d, 11 f^d dddd 65 qfd^Td rm 
mdi 11 gmd ft % qm^r dd ?dqq Fdr rm dr ^?d 11 q?TT Fdt rdd dm qq 
qqm qifFfdd^d m fTiq didi ii qr^Rdi 2.5, 3imfeq5 dd^m 5.61 
psilmelane Fifmr fdmd

qrdf fqqqqid r?d 11 3Fq dddTd ^Rnrf q> dm dl dlddl^t fd^qf d qrqi did! 
11 fdqq FT qqmr did! t fdd dddTd 3lfddT?d dfdT d I

p-type semiconductor dd U^dl drddTviq)
q%q—semiconductor

pugh type ladle 

ddd-'

mrdqqqidi fFqq snqqr Rthr % FdTd dTdi t fd^qr dmft fdt qr mrd ^r

q^dt qd^oT
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^5 ffrrq irai 11 =t)HI ?T 31^4 3f^ ^ ^ 1
150 ti ^ ^ ^ ^

pull

fer?f #• fer f^^r^fi
.-to- ^?r ^T ^f #^t si^i ?r% 11
3P5^4 ftte r^jf H ^ht^T ^Kf ^T "f^n^'' ^1% tl <S^|| ^ 3lte^f 3m^T 

fs^rt W, SRFf^T <m ^ft ^5 ^rr 
mm % ^R1! 3RRT ?RT ti

Y

d'-d-

pulse polarizer

% feR U^rT ^ I
R wzftm i&[£\ 3mr ^ t

^q1Kul T/l -t)’ n

^ ^rf m^tll
qr fqvfr tldWiqoJl

^UHpulverisation

fqRT qjfe fqfq ^RT ^ q^Tdl I

r^ipfl—com minution

fe^’JI ^RTpunching die

qfeR—piercing die

9FR dF-o^^ipurchased scrap 
(secondary scrap)

^gpr—scrap

<ddpurging

qfeR—degassing % 3td4fd
rqqi fq^Rdpurging degassing

degassing % 3tdJh
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puron OJTR

"•" ^ ^1 3Tfe VRR RRTI fR^T 3WT if
RR^v % ^q R ?RT tl

pyramid diamond hardness test

qfeR—hardness test % 3Rf%

FdtfR^ qRRrfl

pyrites qFRTf#3T
^ % ^RRRT^ Fe S2 #5 Rtm % faR R^rT ^ ^ 

(dimorphous) SRI || rq rtr; ||

pyroelectric effect dTR %^T RRIR

Slrft RIR %^T RRTRf ^ fRRdRTf R5T dTR-qftRtd ^ 
3d^ RR RT 3RRR fRRRd StTRiff I

pyrolusite

Ah-Fld R>T R^rRRuf

pyrometallurgy

RRRl^RTf?

^TRR J^RcT: Mn O2 tTRT tl3RRR)

drdlM *HlRcT5fiH^i

^R~metallurgy % gtqrfq chemical metallurgy

pyrometer

3^R RIR HlMd R5T Rd I gtgR :3RTTRRTtFT fR RRjR t ;—

(optical pyrometer)—

?RR dRT fq? % RT RT RRR5 R?t d)9tdl RT dMRl'l fefJRT RRTT tl

(2) f^f^TJT (radiation pyrometer)—

^ m RRRT-fdfeo-i R^T RIR RT RIRlfRT 11 ?RR ^
Ril ^RRlR fRjRT RTrfT tl

(3) tffrRTSJ ammHi'ii (resistance pyrometer)—

?RR RTR-RfTRtR % RTR RRRf R5 RfRRR R ttt Rl^ Rfrqtd R5T ^RRt 
f^RTT RTTRT 11

dmiMHIMl

(I) UcniF^icfc d'AllMHI

RRRR RRR9T

M
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(4) rfnj d'TilMHnft (thermoelectric pyrometer)

spjtf gm-zpr d'-e-iM W3\ W-\

pyrometric cone m

M f^rr fir^
fRT f I VTf 3?^T rim-rpTO rf ?FFT%4 ?IrfT I, \ 
f^TT ^TMT f ^ ^ rpn t 3^1 #?, tW
uFn 11 g^rm fw 3WT ^r)

fl

pyrometric cone equivalent

fa# qr<3 ^T ^ fa 414^1 Wfar grfa % fa^ ^th i f*#
^fa4l'4 T1^ vtc[> ^crj rf ^tlrf 9,l(,Hfa 4fa tiR47 HM1* % *TTv:T St^FF
gjoPT FTTf fa^tl TJT3T 11 t)fa 4^1 3m HHT 1TI3T t fTO ’F" 3'H=t>l
yfafa wqR-3m q?- ^ w ti 

pygometry
3^3 3N 3PT3 43 faytH I

i'-rliufH^H ^fa d;'4r^

3r3FTfafa

^faxr—pyrometer #
^-t Ji"t4l fa?lT3pyrophoric alloys

tfrffaTT ijmg5 fa fafa^r: #13 f fa^ifa-n fa 31% f 
.^- ?7T# qr ffanfa 33-IH q#r tl fW 3qfaq mrfa^ q^rr, rfa <rtit3<

q fafrqq fa ^"tNl fafaFT, fafaqFgfa^fa, ?ttfal̂Mfa q" faqr :4T3T i I ?3^l
#■ q#-q# farfaym, fair, fafaqqq. '^\. gfafqqq ^nfq fa fafa ti

qifafaqpyros
7 qfayrq ^if94H. 3 qfa^mrr^ fafarq fa#T X2 qfaS)T3 fafam. 

fa?!, 5 qfasflrT 3q^33 far 3 yFd^T3 4m4in f^mi ^ i 0 looo C qrfaq qqr^ fa 
qrq-qfa^ faqr 11 3qfaq mhh qifafa qqr 3Tq-ffaq 

fa fa#33 fafa fa fa3T tl
qiffafafafapyroxene

faTT-rqqi ^ifqfa ^ Hr.^-i'i1'! 3T 
uj^qi'fa fa #33 t fa3j fa^.'-nq W} dfa fa3m3-faFT (cleavage angle)

|'31riqv fimr
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m3 tl 3 tcimnn^c 613 m 3F 35 sTqqrr rfa
faW 3 qqfa3 faqj qq! t-( 1) faqq faqr^T •qfa-^fa wfa 
^HlTf3 'qifa 313 11 q farfafyjqq ^pqqy farfafypqj.fTyj^j fafafa^ fa
33T3 'qfa—^3 fafa fa #3) ^f33 313 t faqfa 3r?-3133133 Ca.Mg. 
(SiO3)2 tl (3) f333T3 fafa-q qfaqqqq. fam, faqfalt. q#.^#
Wfqqq far q^q ^ fafafurqq fa fqfar^F fafa ’ t mfa fafa3T33 
qw ti

pyrrholite

ti

fqfam^q
fa3T t, qqqfq fqifam fa 3T3 fa3T t # q? 

trrqjfq fa qqq> qq 513 fq^qqq 11 f3fa f3fa<-|. fa|q|'-3 far qrfa-qrfa qiqj 
famqiqi fqfamqqq fqrT3|^. fqfarq qqrq^fa fal3 11 ?3fa ^3 3131 fa

WT fa qrt 3T3T11 faqfarq trfa c'
^1 3-51'31 4. 313133 33^3 4.6—4.65
Q-alloy

^ ^ifqq 3i faq
3<* 3

q^3

q^-faTMrJ

^ fafa f33fa 60-6X qfaym ffafam. 12-10 3)3^13
3,1IH3q 5TTT yjq 3im m3T 11 q 733# far fa^JTWfa tfa t far ^334 qfaq

far 5^3 313 rp- U333 3RT 3333# fa #3 #qT 3T3T tl 

quart/ 33133. rqfa^

1 ^3P3T 7.1311)33
3 I c

2-6S 1 ^ 333373# qqmq fa f^fa-H m3T tl
quench ageing yyqq qqm-qqrq

1WT3 3353 3333 fa qyq 53-0TT333 3313 #3 3)13 gqjqq (

3331—stain ageing

quench and fracture lest VTqq-fqqq qfa^ftq

o,JTFt fa rrq-31313 far 3,51V 'j’ii-'-mi qu 13fafr3 333 fal T3fq I frffa frqfq 
3 #rTT qq 3 ^ ^7Tr ’Trq qir 3() C' 3v WR 3 yjq3 13311 3131 t far 
0133, 133131 3 3331 fal 3131 11 fq fqfq 3 fnqq 3 33-933 m3 qi 33
3331 "I
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quenchant

quench bend teL.t

qfteWT f il^H ^-'Tft^FT ^ TTI^T $^1^ ^T <CHI^

qy^T ir m* f^n w 11

qiwr I

9TPR qq5 qftfiFT

qrq ^
yFFf q^irqquench cracking

if -^FT qffrqi^FR W, '•Ti'-I^^q

UFR :t>6kIJlquench hardening

qfatr—hardening

yFRquenching

qqy ^rf-uiH"H q^q f^FFT qrqsif fq'-qR^r ^r qrq q
s i ?qqy feyq 3^ , nqr tvrqqi qqq^ q * ^1rfR q^o 33T f^RT Jiidl 

URT11 qiMMdqr yFR ^T f^FT ^-lld-^l*m iP-RT 3^ 3R ^ 3Tq TFR^R ^ 
p^T ^nq qr qdl” *3R q> 3qqyq q Jiidl t 3TT5> Al-C u. C u-Be iJlfq 
fqqiq^f q 'qq^Tq^-^H ^i qqq^r [q>q 3T q^i

qq?q yTqq-fqRF ?q q^7 ?:—

(air quenching)—iqq ^ qi VRW\ m ^ ^ 'Mqqj-^iqq
6 oi qqqi i

-^iqq (log quenching)— qn^ 3^1 qi ^ % qrqq q3/P I'M
fqqr 3H qFqi yTqqi

qq-yTqq (gas quenching)—"jRfqqrqqq ^q q yjqq qqRi 1 qq qq(- 
yjqq q fqR ?T3T 11

^tPf-^Tqq (hoi quenching)—RT? fqqR'qt q>T qq FP-qq q
yyqq qqqi fqqqq 3iq, qrqqqpTTq qjq 'qq^q q-iq-i 'qr^ i

qqqqfT-^Tqq (isothermal quenching)—qq^T^t 33qT-3TrqF q 
tqRT TR FTRI VTqq I

qqRfrq sqqq (local quenching)—rfR-q^ % Rfit fqyiq FR

yyqq qqqri
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qR-VTqq (oil quenching)—fe# 3qT-qq| 3R q pjqq 
qFRT l W-9iqq eft smi ^qq yfRRR M f sR: FW fafq ^ qqqrlt
3qqT-3qqq qfqRT^ir n #• fq^rqq: yqtT q 3wqr gr^t t fqqq ^r-
q^RRf qRT qq fqRT mi fq 3R-q^3qq ^ qjmr f I

’iqq^TFfr s^Tqq (regenerative quenching)—q^tq fg?^f ^ 
tqqq^ i^R fqqq ■yidoJi (case) ser qprf yrqq ^Rr 11 mpq yjqq 3^q 
rfFT FT 3/1Z % yTPR % fpR f^Rl
qqj auqqq q^ir ®rr % fRq fq^r ^rt ii

^-Pi^-^iqq (spray quenching)—Rq q^ qRr ^ |qRq 
iqR qqq % qqR 3q rq qqi ’jmr qq yqq qqqr 1 ypR. qq 3q ^R 
% mIJI qqq q^T fq^qq qq HRT tl

qRT-^Tqq (water quenching) 1^# Rq q^ gq qp% q fRrliqq qq 
yqq qqRT 1 3R-yqq q^r 3mTT q? ffTq qfq q iRi 11

^^p^-^iqq (subzero quenching)—sftqq-pqR if qrJ%-qF^ 
f’RR qq ypq q qrq qq r yqq qqRj srrqgqqj mqr t rnfqy 3rfq 
qq q%i

quenching crack

yqq 3Rqi SrT-yfrRRt qqrq rffrq qfqqTR q 3rRR fR qrpft RR I q? 
yfrqqq % qqq mq qpq ^nqrR-qfrq^q % 3rqR mR § |

quenching media

o qqlqr |qq yiqq ^T3 'SIFT VRR qqq3RT

q-qq qiRqrmT

iPR RR

VFR qqqq

q qq 'irqqr Rf ^RqTr RR q 3FFT % fdRRR % )RF FRRT % ^q if
RTR ?RT 11 3Fqqq PR-qreqq qq RR, fqspRqr ^ FFTR if. Rr^q
Hgrq'iuf t, qqffq; 3qqT-taq3 q& R: ^ eft q^ihdl qq fRffqq qq^T 11

quenching oil.

PR-fqRT^f if Rfqq 3R I STfqqq^T PR-flR, ?qf3q, ^
q FIR 3FTf % ffrsnq SR 11

yTHd RFT

r hi^h Jiui

quenching stress pr qfqqR

qrffqqr qq^srf if fft 1R qiR srfdfrq; qfqqp. qr (PR-qF-qq) virqqr if 
qq-^TTRR % qRRq^q 3RR mq k \
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quenching tank

q? qn twr SJFR-rnWt ^ t ilTTR % WT ^T 
^l^tl :3lTrtT f I

i^T^R TFRquench tempering

qpp^-rqq qr ^ ^TR 3RJ ifFR ’*■< H ^ T^Rt I 5*Hld ^T ^

^§-r[R % ^ ?T ^ I^ ^5(1X7 ?TJT ITRT £ 1R ^ rtR

xf ^?T f^RT ^Hl n I

r^oRrabbling

pfPR f? ^T 3mi % KPT xf rTR % ^TH ^T \w\\z^ ^ 
<& gtar ctlf^ fasR-f^RT HRMfcT fT I

ST’fXR' hfrlracking motion

^ fhfRR ^FT fe# F 3FTR nf^TI 

Radenthein process

Hansgrig process.

3T(m fP’Ri 

^5 ®[RT

radial structure

^lT ^Hrt f I

fafapRradiation

(cF) rFR % F i-HfW I ^ ^tr qtq %
if % f—chiTW fafaiRT, RR f^rfeRT. ^T-f^RT, fafaRT.

f^f^rq ^tr rf?R rTRT I
9fR
?Sfq qofvtq, SRRFt

(?q) q^qq^f JfTW? ^T RR bfR fRtl RR R R^T ^ % 3RRT 551

g^RI 35TO ^ R WT RR 1RRI

yiVLifa^i fgf^RJT (primary radiation)—t5F^ RR R 
fqfRRT rt rr^Rr fqfRrq RWR o I

3RR

-RRT oRR TRRTIR uq^T

?RI t ^ dRR 5PR R7T R^fe fafRR R 5f=t RR5F RR tl
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radiation damage f^fRRT !#T

RRlf^R RRf % f^TTR ^qpq qT^grf % qfRR ipRqf ^ RR[q,y'Jl | 
RfR^R bTRRR #> *lsl RT Rqrf ^Tq % f^TT qrapq R^-RR qr ^fRy y-Rq 
fqyR Msrq RT g I ^pq fRTTTH ir pRdl' R qrrqq-fqq qqq.fpytrq 
R7!7 f5Rq Rq ifF fq^RiT-gT if ffeq gy RrfT g|

. R6PRy.

radiation pyrometer RfqFR

—pyro m ete r.
radioactive metals ^Rxrfqgq qyq

’RRT^-RF WRT tl fR% qrqynj.qyfqq; 
f^Rfeq iTT^y^q R? qfq RR qq -R^fyyq qqy, g7?R #■ %y qfq rr

JR RRfuR (3-RR '^F RR \r,i un yq qr^pq rtr g11 ^Hf gRry qqRfy iy 
faFfr ^ Rr[ Ry bfgqy rrfqqq qqyR r FfRqy g,

radio frequency 
induction furnace

3TCR RR if (2 R 10 fRRT RF cTR) fRRT^^f Rf ryTqyq r fqyq fqRbgq 
RF^ I fartfT •RFq if 600 fRRTRT^fRR Rfq RR? qR R^bq R^t 11 
fR% feTR fRRT btm ^fq Q^f RqiRRR qgf f ^F gfq gfqg 
RRT?5 RR tl

radiography

R^R RTR sRT RTF?# qRJR R RqfrR qffRJy Ry fqfq 
RTTR FRTt r^q R frqq RyqyqyRf qq qqyq % fRlJ gyqy f | gqqy fqyq 
t5FRf RTR RR-fRTRf RT XfRq fRR RR g | qyqqf q fqgqqyq RR qq qR 
RR? 55T ur ^yfqRs/ff q%uy %\

rag

R^R 5T UR qrf fqqRT

xf?R RffRT yTR RFtl

FrfR^nfqqq
I fRRTTFTFT

RT

(1) R?-5fu?q if fquFfgq StfqfrRq R?f |

(2) fR^r Rnfq qq Fir »gfR rrr ?qy?tr 'rft. r 
Rnfq-tal R RF? fRRT % Ff R? R ?RTq rr g,

RRPH
R* RR ^Hf R R?R q R^q yy^?. q Tgyq 3^ RF^F-qquy if 

qfgq qqq g fipy qr Rqq qq^y ^Rq qr qrq qq gyyq qq-ry | q Rf? qyq qr

UR RIRT-ggy g | qq

ragging

Rqqf r
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(ridged) faiflH '5^T ^ t OTqm ^ttr ^
sntte ^Tt ^T ^frTrT rm tl

<4M Fd^dragging marks

d^Td-^m ^T W ^TTW (protrusions) % ^rr^>
Sldl ?> I

T<rf udsi'JIrail test

^TT-Mdfrqt ^T qfTJJM f^FT^T ^ 'RR ^T fR^T-f^T
R1 fRRRT 11 ^T Rf? RCT^T RFT "FRR v-\*-q|

RdR 'tjtRTRT W, #d 5T[^? ^odT tl

T5irake

R^T R fRR ^tR iRRT R^ '^lT 35T f'l^l'-H % fRR ^afalTT I 
fR igofi rjRFT SR ^TRT % fRR # ?TRT f fRR RT R^fR-dNlR % l^f^TR 
RiT RRR fRRT RIRI tl

if^'l fR'RTR^Rakel's alloy

q^RTRfRM^fRRR 10 RfRS)TRfR^R, ^Rfrt^TR^RRI, 1 RfR^TR du4ld, 
RTRI tTRT 11 R? SrRR R^TRRRRI tlRT 11 ?RR>T SRRFT RRfRR RfRRT 

^T RTR RTR-RW R ttRT 11

Rakel’s metal
RRv RTR iJyTR) fRSIFI fRRR 10 RTR^FR Ri^RfRRR, 1 RfrflflR RRdT. 1 

RfRt)TR 3k yiR RTRT tTRT 11 ?RR> RRRR ^ 3WT fRW^ %
RRTR tl

tRram
1. RT^t RR RT RR Ril RfRskT RTR fRR R Sit RM RTRT 11

2. RTR-dkfR R RTR RR ^f-WI^ RR> fRHtRfRT RRR RFRT RTRI
tqrra miner

tfOR—ram.
tRRramming

1. RTR R RT^J fRRTl
2. ^kR WTR RRtl % gP-f RR RRfRRR RRRTI

321

Randupson process ?5trr r^r

RRRT m ftm RR^r % ScRTRR % fRR RJpR itrt RRR-RRTR I fRR fTRR- 
RFRRf % krr RRRv RRTR % ^R R R5T SRRTR fRTRT RTRT 11 SR=TR 
RRfe^fefRTRR RFrJ^T ^RRRR 10 RkitTR RT&ts *kTR gk 4-6 R^DTR RTRT % 
RTR fRRTRT RTRT 11 fRRR RR RRTR ^RR RRT^R RfRT #: ^Ttf RT ^
R^ RRRR 2.5 Rk RTtT
^T R^TR 3k RRTTR ^T 3TTR1RTRTRT Rtf r^T |

RTTjJRo ^RRtfRTtl ^RRiT RR) RTR R? t k RTRRrrTRT

I

—sand moulding 'tf

Raney's alloy tR fRRR!

RNi tTRTtl R^ RRTR RTSR tTRT t ?kvi.-
fW 3R%T RRfTR 5RTR R fTRT 11

rank of coal

RS yT^ R5TRRTRRR R$T RTRT ^T q^RTT tl TOR RtT 
tSTTRTfR TRTRRR RRfe ftR

RRRRTT Rt

RRftS^RRR
RTfR 11

rapping RTSR

(1) RTtf-qkfR R R^RR yr«? RRfRi STf R) R^TRT R5 RTR7T TRR 
RTR tl

(2) kt ^TIRTRRRgRT SR Rf% (mould) Rk^RR^R^RR^RR) 
ftnr strtrt i

rare earth metal ^rfR RRT RT^

RfRR—metal

rare metal frfR RR|

Rferr—metal

rat tail IJW ^

RfeR—casting defect

raw ore snrfR^jR 3RTFRT
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*sTR ^ r^,,| I

sn^R) in^Tjf fiifr^r ^ AS2S211 'TK71t

realgar

it?r ti ^ sk kkr % % ^pt fa<n<ii 11
3.4—3.6 ak cft-iKdl crFHR 1.51

qk%t^

irfm f^r ^t qfww % kp am ^r sk^nr i
f*PT q^j 4'>HI4)K 3PRT ^ HkfT t k^T PT aH^-4 41 tlkld «|kl
f4RT kR srtr qnk t am ^kr 4R ww. ^ra f i

ykyq =t>6i<di MdoM

reamer

rebound hardness test

4h3tr—hardness test % wfd —Shore hardnesstest.

recalescence

kk am i^fRi kr ^rk rt hm kr? % kw km k Tkkkd kk 
?RT4 ^RTI f^k ^qldfOi-^RT k kkl % RT4 ktk k dT4 ?cRT
4^ m § fk 41^ 4vT Tjq5 dH3H 'Mhrll tl

recarburization

i. ^FTRT-krRkr k RR4 kk^jcf km k aiRim RT4T k cfcMd

kmiRTi

2. Ikkl kr f^km 4Rk ?R4 RR k RR 45Tk4 kr 4TkRT 4Rk 
k^ fk4i quk RMi 't)i^.,Ji i

tff: 4)I^<4)

Rfkcr km aim k kpiM qnk w^\ kit 4>rkw4 mk, ^k 
ct-,ikH^ 4m kmi 4i cbikn^R krar^ i fk k.mik k
cfilkd kl Midi 4^R1 11

re-cleaning

recarburizer

^4:fkkeR

kkp—concentration circuit
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34"Tf®4recovery

1. ^q-diR aiklf'iq dqio, aik?
^k 4)61^1 k aiRf^iR Rfmk kl im i f^k 4^1-k^m
arm mm k kit iRqqq Rkf ?rti ii

y-q|f-»£f-klHI k k4T RRTR-tffkRcrH k 414 fkkT kr44RR4v 4^ 44
amkr rirfr ankmim ar^m k #4 ami

3. Ri^kf k krwM k rirt ktk 4ikr amk 441k kr mi 

I- 5kfe 414 4T 4TR 41 m 4R4 RR4 44) f4R44T fH4HI 451 4Rk
O,

r9h«<.'1 RR441 k 4fr4k41

2. ami 45kTit k kmkR fk^kt1 k rrir 4t 44, RR-aikm arfk^r
41^ 451 JK4 U45 44^44 414 4^ 4414 r^T 11741 ^ I 

41^ 4T kl441 3rfk45 ai4t4 45k4 f4541 41441 -4414 3441 it
454 51411

,<r ^5T

2.

fmmi kl 44T411 ?44

recrystallization anealing

ai'-|'<1 (cold) f4^f44 4T441 k f4445m k Rr 
34R 4T4 45T411

t|4fkF4qi4 aiklm

Recuperative furnace l344fkT 4R?

44^14R4 4ikr hki kr 4?k k 4^4 <^< 4 % 
fktr 44k k f4454R 4lkl 444 kkf 451 34414 f454T 414111 44 ^44 |44 k 
4k 4144 k ["1U. kl ^4451 344T4 fk41 4141 ^ I ^[k 41445 3444R kl 444ff3f4 
45^4 t kl 4mk 4fkkl 451 441 kl41 tl

445 444kkl 44k [444 314<

red brass < 4414 F’lrxl' .'l
414 ^4 fkM^kf 451 445 4k [444 ^RxlT, kl41 kk 44 MmH 4T4lkf 4
f4H rgk 11 k 4T54?km kam k ofdkkr kk t #• kik kr 34f4k4 k

45147l f4kr 4kl4kT441 kl 3414 kki 11 
44kr, 4F?4T, f4441 ki4T^ ai44kr, 44f44 dfolk. srff airf4 4 kt41 tl

red fox 45144

45T4 f4414k[ 4tT -dkl [444 Hk"1 45141^4. 44^14, ikft?1454 atr 45144 
tl41 11 4 at'4'xl 35T4lkkl tit 4 I ^4451 34414 k4 4^41^41 37^4414 4T
4444 aF4 4444 kl 4414 4 tl41 tl
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red hardness :=TT<T ^-61*'ll

^T T^\ tl

red heat ^TF?T rTFT

flW rp' 3T3T ^TT i? ’13T ^ CH H'-d ^^"11$ %rTT ? I dFTdlM
^TWT 550°C ?TdT tl

red metal ^PTW ^

tet cfr -rft f^r iwr *tm xo yf^yid it ^r?f
tpft ti

^7^ :?^RT FT ^T dh"!^ H Wrl f^T
iT^fyF^ Ff ^PTF^T 'tiTT^RT^T 3tT Mdf'-d RP7T tl

red short

red mud

fftf hot short ^T l

red shortness 7TTT71T 'qrpn

TrTRrT RT '-I^Q fR^TI^^f R fd'idRM 'H'jT dl 3TTjR tH'-l^ '-l'Jl
ufdd'R (low shear resistance) fjTFTFf fd^'-il|i tfr itldT 11
^-Mtld ft rpF5> HNI % ct>|< U| r?|r|| 11

?f7TRT cold shortness

>RFR it,red stain

'jT#R % FTFfR ofFFT % dl'-Md R 'iriraT iiK'INdl* fT3vRR % RRR df^T 
^RfRSm FT ItTd^T % T75 RT 5RT oTTFT FTf ^ irfRF"W I

'tHMdl^l RfFFT?77!

RPT^ #Rtar % tTFTR 3RfF*TR F^f rrrftt; #Rtal
Ff RTR ^FTT RRTR dl^R^'1 I RK RFTTR RIRR^T OHIdFd* 'RtHl^-Ml R RFT 

RT RW STfW^f Ff HRfFRd ^I'dRI Jld R OTT RF" TTWT Rd" ddT 11 
fFT% f^rn; ^TFFTTF dr KT^fiR 'RF ddRR RHTRRTfd RvT TTRTR tldT tl

reducing atmosphere

foRT RRT

^ *» 325''I M ..i IIRD o(

reduction roasting R^R s-dfM^Md

tferjr—roasting % magnetising roasting

reduction roasting process

roasting % gfFPfa magnetising roasting

R^R TOR

reduction smelting STTRT^t RRRTR

—smelting 'STd'fd

redux process RT^RR y^iH

tR) RT^ °Ncb TO)R I^rA n^dfcn % f^PR R)T aflF
dM^lu f^RT RRT 11 tftd RRiBtd RFt % 

feR Rig-^ 3>T *R 3R RF 140°C—180°C % #R f^RT RRT 11 ?R TOR 
R5T 3RRlR RT^Rf ^T TOTRT.SIRRT % RTR ^
tRT tl

reed %

FRTf^TRj '3lfdR<r> 3TRRFR ^RF 3RRTfrRR5 ^R^ST tft tl R? ^t-Rint 
fFRR R§t RKFt ^fF RdftRf t RTRT RRT tl

reed brass fte 4td<d
tR) dTR fiT^ faRft 69 Rf^R dRT. 30 yfo?R RFRT dk 1 R^TSfR *R 

ttFU 11 fR^t 3TRRRd g^RT ^R tt^t t, 3R: fR^T dutld RTRR-RRf #F RTfRf 
% (Isl RRT RdFdd 'iFhtV t ?RT tl

reek ^d^Hd

3TRRRR R MPcrl RTFdtdT R^TRF ftl^i«?)i-Rf% % 3RF ^3TT feT
'FX.dl I

reeler (1) $^3RR Rd (2) dfolcDI

1. &^l ^1 ^RT «♦)<'! % kpr y^crti R9ftR I

2. dlddtld SFRRRtRRTt %kTFy*JRRR#TI R?R#T, 3TTt 3lk 
%^Rt RT 4ld kfRRFTP dcj^l % ^Id* R§t ^k kRd ^RRTR5F RRTR, CRR- 
%fwR dkTRt ntdF ^k RRF F) dHcDldl tl
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(1) ffrH, (2)

1. 3FZT 'ff^H^f % ^ttR I
qr wm feqsf) fe^TT ^ t q# ^qiFT ^TRT t #T 
rT^T sjTWft ^Hf ?T ^ tl

2. fo?f % ^Hdfqq. ^Hdi?q sk kvR % q^q^q s^h 
SflcTO'^f ^T #qi q^TTl

reeling

qfrwrr
qi^ ^ctqqi q^FT % ^ ^ ^ ^raf^kf ^r^T, cwVwISs

#r krf 'jqqj qrrqi i iTqrakq qqrqf ^r knqq^T qr^M ^rqqr 3Fq 
iTfafaqr^af ^qm kqr ^rar t fakf ql^qq qr^ n 3nq#q?FW 3rqqr wirw 

qfq^ f^qr qrar ti fqfq^ mR^^i kfqqf ^ y^i< t:—

fqqqq "iTqq^T qfr^T’n (electrolytic refining)

fqqqq-3?qq^t fqfq M qi^ ^1 skR I 3fS^q ^ % 
fq^f qqkrr?^tiqiqrai 13k qk^qrg#qr^qr^qrir^r11 3iq^q. kq

q^ snqqj (sludge)i fq^R-3tqqqq. mR^ $\ 
HR qr# qrg; % ^qqw qq [q^rqq kn 11 kr ^^T-qRRvnJT # 11

refining

fqqqq-qr^qFT qRwn (electroslag refining)

^qq ^q^qfrT <i*Hi'Lii'i^ 3rfR"i>ii'Jil q5I fqqR 
mqi t 'k ^q q^rq^f qm qqfe qq: kr qrg q5 m-hiV- q ^rr qrq ^ qrq 
feqr urar ti qraq^r fq^p qRRm^ qq qR q^tr I k fqrkR % k-k

qei ^T q^T qR kqi ^T ^T t kTO 3k WRt q ^qq k ? I q? qq^

it qt qiiq 31131 tl

qid^fl 3hiH fqFlTqMq:

3RT qF!3ir qi d'-MitH 

^fR.yfifxOT (fire refining)

fkt 3TqR^rT FFTrl qi^ q^T ^kR % ffiR k? 3TFT k Tq3fT HR! 11 
fq qqqr 3fql^4rq rpq sn^t^i ?r k o i

qfi '4W ,JT 33Rrefining heat

tfk—refining temperature
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re fining te m pera t u re qfkvRT 3Tq

3qqT-3qqir qq^ q q^ qyq nm^r 3qkr qrqqi % ^Rq-w m fq^rq rq 
q qR ^ q^-3Hqrq % ^#q>n7T ^ faR fq^j qRi f | ^qiq % faq 
3Tq AC 3 fqq, 3RR 3kr qrffqqv 3iq q qitj 3Tfqq) kn 11 k qfy^UI 
'41 q^q ti

rellectal RqkqRq•*

W- n/iiRh^H k'qR fwt 0.3 qR^R ft l.o qfaiR Mg krr ti q?
'ON'-R R3T f 3TR klC^Kiql 0T R3T11 ^fqq RPR! qkf, qqqyT-

qqRT sirqqk k kkf qq qqn q srt 113qqFW

refractory dR qjqFT?

R qqqq yR? 1 3Uk t ^ y^q qq qqrq, kkrt

"iRT d’R
■». d’R RTR^ RF q^ FTR qfqrm ^T 3TRyqqRT k? ^ I 

dR ^T JR? qq qqR dWirq qr qqqq 3Rq> 'Rltf q> Rrnj 'RT fqRT iqqr f 
fFq5 3RrR qR. kfe. 3RTrqifRq) qTfqq^. 31TWf3. RR?R3, RlfqFTI^g
k? 3TR f | 'R3Rqf R" qqR 3TR 
RRIRR fqRi iq

TR qr-'Hiqil qqjqf % f<
R" 3HRT q^R q^ frqTr r>l

qrq.

qRT TRRqFR qqr4 qq 3R qq^f qqf q
RqRT o—

3FRR 3R3TRR qqrq (acid refractory)

q 3r o-Hiq-'i kRqq-qk f 
311* k 31TWftf

R FRT kRR RT'4 k RRRf |

3ii*kRR qqrq (basic refractory)

q TR 3R qqrq Rk RyR: 3if
RRTTJTqT 31R ol'MlHlSd I

3qpRR RRRR 'Rl'4 (neutral refractory)

:kfR3 RT TRrnkiqT qk HI 3FRR k 3TF4r qqp4f FT RFTRltR

^q 41 3Tqqr wm? kr qk k ?rt qqrFk rk ti

RR1 FRR: fFTkqq kl tl 4 3R RR TT 
. 3lfRFR [RkT. qR| %

oM S’ | dTIo* 'J||4
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W4 fjHFFT fePh^i IT^T 11
gf^I 4^ MOT ^1 % fTN fW 3WT ^ ^iMIotl ^T^T
^5 STI^R % R Jll'r)l 11

refractory metal

refractolith

^gtr—metal

regal metal

3RT
ciM^ld 'st^R'l R f^TT Jlldl 115FT 6ldl ? I fR^T 

regenerative chamber ^d 4Tdd

^T titr vprT^ (spent) ^ ^ ^RT TO TO ^T
I

urar 11 RZffRT RPR ^tT9IR hRT hRT FTRT t ^R "HC^I R 
t fjRTR % RTR If '^ff^T t" I ,^d'jjT*Td 

R fR5R R1R 11 ^R-Rlf^iaR (flues) ^T fR OTO RRfRTR
SRilTO

m
fro TOT t RR PRP ^jfaR RTR?‘ fRRTO RFrfl RTR PfRT R 
^RRI t RT fRR ^jfRR ^RRI R RR^T R TOT TOlT RT^ ^T TO TOTT f 
SR UTO TOff^TR TO. RR; R TO RRRT tl fR ’JRjffRR ^ TO tl

3RRT ^T

H-nil dd WRregenerative furnace
rr^ HR^T fRRR TOT fRTOR TO% TO %Tf R5T dRRTR 3TRT RR^T TO RTRT 

RF|%m%RTTOTORTfRRfTOTOTil ^ -RFR R R^RT RTT RRTR
TO t RT|RR % qRRTRR % fn^tr f^zfy IflRT o I ^RTRR) 3RTTO

?T^T tlftf ^T R^ TOTfRfR RTRRT
'-Id sfidd ^TRRregenerative quenching

^gn—quenching
qd'diRRregenerator

tfexr—regenerative chamber
< (["IRregulus metal

RT fRR «
TORRT RR RTrfT 11 RTRFRRRT fR fR'RTR'^f R11 qf^tutT (d"1lH R RTR ^T
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qf'dd'fl ^TRTRT6 R^TifTR R 12 RfRiflR RR) tf^T t fTO^T fRMR R 25 g^rs?TR 
RR> Rf tt RR^fT 11 ^RRiT 3RRTR R'qiMet)
TOT-TORT, RTfq RT^ #T RfR) RoT RTfTOf ^ tfRT 11 S^ TOTT ^Dr? ^ TOR 
tl RRR-RTR®^ 3,1 SR RfR Rrf SR B^T TOITRT ttORROURO 17 I

tsfT ^<RSf. TRTRR SRtT % TORT,

Rehbinder effect TSRTfST RRTR

TSRTSRT t^T TOT Rid I RRTR URfd RR5 fRRTOR I fRRi ST^RTT RfTO
RR.
t
tl

reheating ^RRfRR

fTOlT RT^ 35T 3R RTR RR> RTR TORT f^TR RT RRTO cTRRTR TORT tf I R? 
RRRTT 3TfRftRR-RRTR % ^R ^ 3TRRT ctf fTOTT TO ^ TOR RT f^TR 
fTOTT TORT tl

Reith’s alloy RfR fRRT^

RRT RTR-fRTO| fRRR 75 Rft^TR RfTO, 1 RfRSflR RR. 5 RfRS?RT dk
9 RfR^TR #RT tlRT tl R^TOTR TOT STR TO TOTTO fRTO RRRTR %rRrT~ 
R tTRT tl

relief annealing RtRR RFftTOT

annealing

remalloy

R^ TOR fRRTR fRRR 12 Ufd^ld TO dic'd, 17 RfRi^TR RT^T®SRR ak 9lR 
TTmT STRT tl fRTO RRRTR ^RTO R1 fTOTT TORT tl

repeater 'JRRRRRT

fR^lR RTOT TO TORR-fRRf t fWHN tTR TOcR RTSJT-TOcR (loop

RTTRchannels) TO TOTOT
R RT^ TO fRR^TR TO f^RR TORT tl

rephosphorization ^R: TOrTOtTO

fTRTR-fRRfTO TO TOtTOr RTOR t RT^RcR R o^Ri TORTOTR RffRTO TOT 
'3TRRRRI TO TOrTOr. RfTOR fRTTR t RRfe tT TORT tl
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srcfsre (^)residual (element)

Mt tug <* fs=t ffw
fadWI ^l^l I

residual stress (internal stress)
vw frfro# m if 3Wai aa* 3M M ^

^ awi if WT aM flf^ I ^ ^ ^ ’
g^-^I TOTW W. » ^ (stamp,ng) W (2)

arfm TOR am wpa % ww awaa if ^ <3) iwaarm

yidR^Rv^l

qr ^Ftr^t ?T qfi^t ti

resilience

resillage

frar ti fqqrn ^r qj?% ti

i^iamfiiMg^Rrtf90-55rttRra-9i.0!j%s!raa(ai Tfl-
7.5 ttfasra iRTWrow * o.i irtasra srar *i fw« am a(tf 

*tai ti ?mi aMal'i a«,P,a aftrof if Bar ti

resisco

yfritT^ dfriiMHi1^
resistance pyrometer

^tt—pyrometer

resistal
tr^j ptra frpqra 88-90 qfogicf qf^l, 9-10 vt^l^ ^ ^

gf^m #?I ^T tl q? ^tl t ^ f^I qq-^

^ Twrqfqqj *rqqr ^ cldi ti
qfrtm q^ltresistance type furnace

^tt—furnace
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reisstancc welding
qf^rm qf?^

qfeq—welding
resisten

^ ■ >-'^ ^fta, i ,H-2.o ^ ^

Tw w aar g, tu-Tm f^maaif A: tfjr if ^nq
?TrtT il

resis to
rf^r

"»^«TOa 19^

sjat'r™* *•8""-1"" ■*• *
retained austenite

sm % aa atp if anwrafta airaana #

i q^

qrari
retort

f^t?
fq^nq^f sf)?- gr

qqpf 35T

retort furnace

^ f^qq qqqq ^ sm■yRtqq
m^r oftt qrq i

fmf* VF&T
'tfa'T—I’u rnace

ret/ alloy

warata^lroify.sateRfaM. 10#,^^,
qHtfH ni^x^, ^ | 
q BBT TTHT #1

retorting

TOansm *: afa * fa^ % faa ^ ^

__  . lOqfrrvB^mi s^r 5
^ ^ W Bai # #r ^ aaain aaW

qR BBTqn.-qr i

,vu l'’cratoi \ I n rnace
qRqqqr ’t^ti

Tt?3Tr—furn; ice



reverberatory turnace 
matte smelting process

<735
3^H 7T HoTM ^ 11 ^ t^T ^ itrai 11

% fcrrr l^RT Wri llBt 11 ^ 5W
(^frT ^FRT ^T ») ^ % IB t fW ^l"1=bt fa^T ^BT 11

' ^tl
■■RN^-'q^I t ft ^FT *71 ^T W3 ft fft^t

^TB B- yoqfrid f^BT -slldl tl

Moqq

i'i<7q*1 qll

iqd^l 'H'lil yM''Hreverberatory furnace smelting

^grr—smelting % WB

^IdBreversal brass

n^ fjfrrrf 89-90
f?fftT "ilff BB ?BT 11 3BB 

if feBT BBT tl

rheotropic embrittlement 

'iTB-rtFT
dBi fft fRTraTB fTSBR

wt BBT BT fTBBT il ^ BIB F it'llf-'H f*7f BB 
BTBBf if Bit BB BF^T f^T BBBT BBBT 3TT fBBBFT BBBT BiBB o I

7-8 BfByiB BBT. #T 3 OfBifTBBfBT,
[B BBBT T-TBFTBBT

BB BB qrjrFTT

qr ffxrRTf ffj STB if Bit BB BHT 'BBBTI mi m 
-Brm (BB ft BBT) ft ^BTT BB 9T

BBB ’RBBBrheocasting
% BlBB BfBB if iB B'ifro 3BB BBBI o I fit BBTB ftBBB B

BTWB tl

rhodoch rosite
"Sf if BBT,DBT A'OBTB #BB BBB AbBIB BTBBB % tMBT BPBB BBT 

BTfBTZBT 'BIT % BPTfBB BB 11 BI BTTT BTTBfBB BTT TTB^TBB) BBT*

3.5-4.5. BBfeTBT-BBB 3.45-3.6 I fit FBTB 7BT BB 
r^r BToB tl Bo fBTBBBTB FfBTB (rhombohedral system) t 

:,f|A'9BTB m wfFFT'BT^BB BBB if

11 BT5TTBT
BTBBBTBTfB 
f^BBTBB oTBT 11 fB 7BBB BTT BBBTB 
BBT ? I
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rhodonite flshi^e

B^)fB if BTBT BB BFBT A'ltl sl itrfBB)^, BT^tTBT 5.5-6.5, BB%B) BBfB
3.4-3.7 I

rhometal flAefri

m BTft fa'BTB; fBTtif 36-45 BfB^TB fB^B. 2-5 bIb^TB BTtfiTBB, 2-3 
qfB^TB fni^qvq #T m BBT BBT 11 W$\ ^BTSfflcrfBT 3k B^B BT^fcrTBI 
BT fBB^T-?Tk BBT ^Idl 11 fTTBTT BBBTB fBB^T ^BBifB qftBBf t ^B^tB 9FTBf 
B) ftBtt fBTBT BTBT 11

R. H. process STTToqBO BBFR

faiflB fBTTB ^ fTBTBf B) fa did fBtfB % B^BB fBfB

riddle BBRrfat
T^T BIT ^T BTBfr BT# BlfBBTT fBTTBB '

T^ BBTBf BT TBBT BTTB BT farr BTBT 11
3BBFT ^BTt BTFJ TT Bt BTWf 3k

rillles BTB^TffaBB

4f,rt,lci BTBTf ^T Mcfaqf % fBTBTtf BT BBFB BtBl

rimming steel BATBB fTBTB

Bf^—steel % 3TB*fa
nng core BTTB

SFTTt if wfBB BfaBf 3TBBT BBT frpTff BTTT ttfTTf, kf B%Bf. fkfBBf 
3JlfB, % fTWT % faB 3TTBVBB) fTTBf BTT BBTB B)T Tffa=B I BTTBT BBPT ^ #fTfT 
fTBBTi^tB)) 3TTB?BB)TBTBtf T^ftl fftif tffT BfB^B BTT * fBTBT BTBT il
9fBf ^T HT^T ^TB-fttB fa'c'INI BTBT 11

nng gate BFTB BBTT
BfqTB «TT^ 3RT fTTB t BBoTB B)T fffBB I BTTB BBTT t fefkf ^tB gtBT t 

BT ^ BTT fBTBT TTBT TTBTBT t 3RTBT BTTTT TTfB BTT ^TfB B^BdT #T BfdBI fTBBT 
3BFT tTBTI TTTB tT ^ BTT fm qr^iFTT fTff if TB BTBT tl
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nser

j^m t f^T ^^nll W% fad<3t <.6^111 Fm5^ % 1^
qf%^S<RStt3fc«^S 3?^ =^ Ml ^_5l'^ 

^T^nf ^T ^\<m to^r, ^ ^
?^RT ITTH T^T ^MT tl

tj^5 '^ts'^l

^ ^ ^ ^'rarfea *wi 1

it tl

riser gating

^TT^ f^T
rising steel

^FT—steel % 3RFf^ rimming steel
vrjfa

roasting
^OTM 1^1%Mfearawf awm w?f ^S^I, 3W^ 

^ ^ art*^ M * i ^ ^ f11 ^

trir % ^r ^ ^ dM^iri ^ ^ 3^ ^M^rgr i zm, TO
r^sfa ^ yc^msi

f^tl 'flldl t—
^T- (autogenous roasting)-^^

(chloridizing roasting)—

^Klf^ 3^IR ^ nRqlcld It lj

mrf^ (dead roasting)-^
% ^ ^ ^ ^ sirnn^ ora M # i ^S

^-jfd ^6cl ^ I

y^drl 3> 3l^R

5^ ^IH
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'.^ (llash roas.ig)-w^r ri rto 
fTO frfer ^t-^j ri tm 
(suspension roasting) '4t ^=r ^|

q^rri
^TTdT il fri H"Hd '*Tifq

^pt ^=r9- ^nf^r (lluiiliseil bed. , . . roasting)-!^ q^ir

^ ^IBi ?l q? ^RT ^T ^ ^ ^ ^ ^

d^FM wr\ 'tr?R ((luosolid roasting) 

'•R,,t—lluidised bed roasting.

T*^'-r.H- 'M d H ( m;, ,r ignetising roasting)—#w-3r^ ,3^1
w mwm -^if ^ %

-.H^i •c^-i... wro iprofer afer era ^ w if ^ 
am W4-j*-. if ifaiftr nm 11 ifw wmc «r ssox «

II m 1^ ^ s a^TOsm a«i a ^(*T pr? 5, ^
FH^r TO or ^P7 'J'-TOT ri TOR fq^T ifPfT £
^T 1THI ?|

5RR ^ 
I fTO ^1 ?Ti?iTT 

f i fri tot q^R 'i%^ FTRT ^I bTTOR-'TOT '4 TO?
? |

RMsi'-q'TOT(multiplehearth roasting)— tRTO ^4R[ Fff^ ^ snf^r

^TR ? | fRR RTRITO RR STRT R RR RR rRr? RRTRf ^ f^y 
5P! m' qr wmr * wwnw ^ ^ ^ ^ ^ -
^TTTORT RTTO %T RH r ^

5v RRRR^tj

iTTTOTTOTT TOR (oxidising i 
Ji'"+'1^1 ^ 'RTRRTTfRf R RRrrr fro

'TRRRR to (reduelion

roasting)—to ^T fR TTO if
RTRT Rl

roasting)

"^rarr—magnetising roasting

TOTOT TOT (sulphati/ing roasting)

fRR TRRTRR - TTRRTRRR, - 
JRRRR TTO RPR ?|

qiRTOJ RR R|q qr R777|,|^^| RJ TOTRT

V'b



(suspension roasting)

flash roasting

(sweet roasting)

%fetT—dead roasting

(roast reduction smelting)vnR U11'd'i

tfon—ore hearth smelting

^ ^TIT q^r4f (coherent) 3mr
^1% ^1 ?RT t * 3ri^9T

■RFT RRI tl

Rockwell hardness test

rock

qi

t'ii* ni '■ifhjFT

^ferr—hardness test.

rocon copper

^ ^ 0.5 nfesra aRft=ra ^ ^ ^ ^ ^
ate tl ten wf, arf% w ^
itrai ti 

rod feeding

(sprue) if ^M^iTtl^T^^H^
^tr qr ?RT ^ R
rr^R URT M i f3Rm 11

rod mill

(1) ^ ^ ^ ^ ^trR-fiRn

(2) ^ ^R-^T (tine grinding) faR I ^ ^ ^ ^ tiniH tt^t t,
l^tif WT R1W7 % if ^HRf 3> qf^t %¥M

^>1 tldi tl
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roll sfcrH
^R fiRT R 3PR) O^R-, 3tre>TC dk SPtTR % ^

^Rf k k 5Rt| q^|

(backing roll)—

^R te if ^Rf-%eRf (work roll) m i^rfffR ^ % kpr

^RTW 3PRT

^'rH I

(work rol I)—%oR-k^T k % %oR ^R StR ^ %
^ ^ t qrr ^ ^-R ^rr 3IR5R y^R fl

roll coating ^qR fq^M-i

^3f fRyi^^f % %5R if «ff^R 3R yi^fl ?TRI % ^uff .^k qc5 

^IMq> ^R ti

roll compacting ^"H ^RfcRTRI

^ Nl^fn^i it %^R flRT cRRT ^ ^uif eRRR 35TRTI

rolled-in scale 3R^fwR 91^)
^ % ^IRi ^-^R| f^kf ^R % STpr 9RR> %f^R gf^r

^ ^ ^ tt ^tri ti y?
3PR?k tp: yPTT URT ti

roller sfkRiT, i)cr1<;

tRR-kRT « ^Tf k feT-iR 357 5R RR ^ % qy^

^dkmfkoT%^%^Rf^
fkR ti

roller hearth furnace. t^R gpf qj^-

^ ^T-^R1R RTR ^T f^tif RTR k 5Rf ^ ^ % kR
tRR-W ^ RRR ^TTITRT tl ^ RTRf ^T RRR ?F7R 3T%R % kR 
f^RT ^RT tl
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roll forming
^ m wi ^tt ^ i

rollig defect

sfFT y<Dii ^—

f^- ^ (cinder patch)—^ VTcR5 % ft? ^ ^

^5-^i
f^- (fissure)-^ ^ ^ ^ ^ ^

(1) ^<T faOT giw fh^T % ^ (massive
segregation) 3M (inverse segregation) (2) qr

%wR % ^FR ^ir^cb I 
^T (lap)—%evR % *FR ^ ^ m: m^*T (lins) % g? ^

aM^sd ft^nr (longitudinal stringer)—dmi SR^TT 
^ jjj'jdut ^ iiva dtrafrT | m dJI'ffa 3^T f?VTT F ^Hclt t

f^FT^ ^ ^T %fwR f^RT Fqi ?TI 

q^fff^-TT^T (pearlite banding)
^gtj—banded structure.

^ (scale)-srarc*PRT f^t ^ ^ % imn FR ^ ^
fRR % T55 ^ ^timm

(seam)—31^ mk mRT
,3F^2f t^5-^i ^ anf (shallow grooves) 3tW
(striations) ^ ^ ^ FRT » t ^T ^ ^ 'q^MR ^

3R moRT ^ ^(rippled surfaces) sn'RT diqyidH k 
5R% tl

3RmoT

(sliver)-^ m 3t^T ^T m TJoT ^  ̂^ ^1!!

f^TTOf ^ ^ ^ ^RT ti
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rolling mill
3f,,rR kRT

^ ^ ^ tern 3^

W33. ^ g^ ^ ^ ^ ^ j!

roll scale
^R VFR5

mill scale
roll welding

■^"H ^f"4n
•ifeir—forge welding.

Ronceray runner. ^ ,

roman brass

'"I

mrR i^RfrT

39 Rfesra ^w ^

WST-^ * ffe fen 3n^ t| Ml w
rose’s metal. rrsr «n^

____ 50-35 yfaitR krfH«t
, ^___f*7*1 ^''15^96-110°

3rt^-^lfet-4jf IT grfSTT-ljfer * if fe, t.

w nnHte w frraq fefjf 28-35 gfew ffmr 
22-30 gkrtn^r

TRR I fOT

rose process

™'T^^T1ta"”il ™« **!»-•»-«-■
340



rosslyn metal

iFTTt^T^IcT. gHId, <inR fagM+JH 11
nnr ^ta11 hW

w ^T cfF^m ^ ^ ^ ^ ^ ^
■; ^ ^ 60 vfam * itto IT* 1131 ftlHMcT

rmRoss's alloy
n^ 3ra-^T frr^rmm* 32 ^mm *r irm 11 3i ww^ *r ^ttwt* 

*31 11 I^T35T -$m4|M *H^^V * f^*11! * IlrTT 11

^nf 333rotary piercing.
?T 31^ *T m 33T3 * f*3 I fa*? ^T * *3* % *3 ^

^ 31311, 3 *33 3ff?T3 *% t ^ ^ ^ tl
I^TTT 33 f3T*3 *T i^IW 333 3 *3^ 33* t * 313^3 3 ^TT 3T3T t 

3^3 3* * ^33T f I

rotary shear
3T^ ^T W*& 33*, Wf *T 3*3* * 3*33 * *3 3333 3*3-*33

fro* ^nf *n *1*3^1

rotary swaging

^Tf ^33T* * 3TW 'iTM3 3. '^T3T 3** 3* ^TT3 373 333 3T33T
33* fe* 37T *3 333 3T 31373 *T *T 337 *33 T3T3 I ?33 31^3 31373 *T 
^33T3f * 333337333 (striking faces) 3" 37T3 331 31311 311331 3 *33 
^13 TI3 tl 33: *33 33TTC 371 31373 3331373 *31 11

rotor converter

33T

*T3T37f33

f333

^pif Mh *d3

**17—c o n ve rt e r.

33T 3^73rotor process.
3^513313-f33f3-'71^3 *33 37* *3 *1 *333: 31^3. 333T37K, 3*. 

^ ^ ^ ^ ^ qfrr^ f33T 313111 f33 3f331 =3-333
371 33313 3*33 3PI * *3 3* 33T *31 33 *31 II

34123—231 M of HRn/%

roughing.
^33

33^ *1 3*3^33 
31^11 ^T31|

2. *feP7 * 3^* 3 3fei7—breaking do

3. 3%3—concentration circuit * 3333 * 

roughing mill

3131 l71TT3 ^7T3 * 3 *351

wn.

*131

snpw smsH ® w ten ^nw t, ^.te, if ^ ^ ^
W ttel tef few * nteB-^R (edging rolls) SB #l ^ fee!

____s ^,"1- ^ *s<nrai #1 nra 3rqRf n! ma
^ PJ fee! WI Sejun ten (blooming mill) gfe feeteR fee! (slabbing 
mill) 31 * ||f3 f*r^| *

tl JIB nfem «!fei 3.s-.|fe t 3R: S?T fee! W 5#fe

371

3531 3 33vl 313 
-faf3 * ^33 t|

**T—blooming mill 3f

roughing pass.

3<-T.H-f37TT * 3^33iT *33773 5* 
31731 31331

^3 3i3Tf

^7* * f*3 ^^73

roughing rolls

^yH-frlTTi 3 3^33 ^iq,

roughing stand

■^*3 far** 3 3933 *3*
*33 ^31

R. R. alloys

^3-37313

^3 37313

3

3130 mo f33ig
fefe ®n fegfefew-fe?!!!} nil ms nn teror -etetrpn ^

333 11 3 3333 *T miH**r *3*13 
1 *3^13 3131, 1 *r 

rT77j3f333 *31 tl

342



^trT 4ld,7T

62.3 dWI, 35 ylcT^M ^^-di ^ 
2.5 vfam #RT irm 11 mm CM, ^ % fcrr fa^n
^ITcTT tl

rule brass.

torumbling mill.

^ ^ 11 f^t |t ^ ^ t ^_
w ti

runner

^ ootm fmm it% §q nfm^r ^ smi ^qt ^ ^ ^
qr? ^ ^ JlNi oildl ^ I

2. (gating system) ^ °(T^ ’Ml# ^T ^sd I1
SI3 |«T rr^T ^ 3t^#r ^ ^TT t '^Td: &*~
T$&n rtd) 'dldl ^ I

1.

run out

^T, ifer, 3TW % dfeTd ^ % t^:

y^pd 91®? I

^gn—break out *ft

fttd^TTul

$; faR# 'qFT STddT ^TddT d) dH ^T tdvdl I 
(rupture strength) 3tW td^dd-^M (breaking strength),% 
^Rd tjcjpf R drM-d dT^Td yfdddT (nominal stress) ^T ^^d tl

rutile

rupture

seis'd

i famdT^dfddd d>T ^didf
60 yfd9Td dTfdfddd ?TdT 11 d? 3Rrd dTTRT# ftmt % ^d d1 dfdWddl^ 
PLIr,l77 (tptnaonMi svsiciii 1 isDT^fdTd gTdl i I d? dTM td d)T si'll
tl dl dtmd fd^Tdt (alluvial deposits) d T^t d) ^d d1 m dT^T dd 
d^-f9Tddf
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* 3RjfTd SFdd ^Tf R dfdta ^fdd ^^dddTdTdTdlildHHd^^ 
d^r^dl^tf^didT^t, 3I^to dd?d 4.18-4.2, ^TTdf 6.5 1 

Sack mill ^d) fdf '1

dfetr—universal mill

sacrificial anode drdd ddT?

f*dRT d^t ^ dl dldT f^F#1 dT^T-d^T R^TITd d^ ^
t drw^d m to dig d?r r^r tor t fd^r

fd dldT ii

d9Td, totf^Tdd dr

3FddT SrSTPdT

dfetr—cathodic protection ^

sacrificial corrosion ^rtof ^TRVT

d? dto?dT torn1 frt dig d^r, pfr dt^ d?r ator dr rsn dft
T^i^di^dtod^ wfwdtodd. to^fdd^Ttormtfi

#? r ^ ^ dTR ^ d^ tortod to d^t to^dfd d1 
toft to dd didi 11 tor dddr fdrddd d ddrr drat t todr 

3tonftd ^idr 11 fd y^ir ir?dT ?to # dto dd- to dir toito 
to d ddTdT tl

dldK,,l

sacrificial protection irtH'lf dJTd

dyid tod drgto d5i Tjd fdto ftodd to d?rdd- to dr iddd # to
^Tto ^ ddidr did! 11 d!'d[d9dd? to di to dto toi # to I tor toddtoft dm dr did to -dto t ftr 
IT dTdT 11

3dd5T ddld rdd tordd-^dtof ddTd

saddening rdrdRnnir

did ta STddT tod fdd d 3tddT dd ddTd fdd dr ddTdir ?to dirr 
^rdr 1 id tor ^ totid ?ddT to todi I dto tor tod ^ tto qtoto ^ 
dto djcd ftotoTd drddT % drrdJT todd srrrfto ^ntod to idrdr 
dr dto

salamander

dT^to to dTdr to ddd dto %^5rft%drdto%ddTddTtdRftt 
fdtoT tot tor ddto % ddT % toddTddl ddPI to ftoTT d ddto 11 fddT

torfTddT

1 to
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>RrHre> site irar t
^r tl f^T te" (bear) 4 ^T tl

ul

tet WHsaleable sleel

3TqRT % te, ^T. te^, 2 
gn^te. ^) te to: ^ te! % ^n ^T11 ^7 ^TRf % <7te^ 
ST5?T ^T tet ^7 f^TcT

TOT % fepT ^7: ^ ^/^7 te ^T tl

Salge metal
37R q^UT bT^ fsItlM' 10 ^79727 ^T. 1 77^79127 *S\W\ ^ 4

yfaWI rTf^T ttrTT 11 ^tel ^R oi ^ i?R7T WI

salt bath

ms te^f tott fa'm m\ ti 
tergaf % ^ti-^to: % tj 
grar 11 tet tete7 te^rt ti
writer qttter ^ ^T^7 % ^ #r Rter
Tttfiim. %te7 AffHlW % te^T^f 37T WT tel 17F7T tl

RcfUT WM WR
irf^ ^ ^ 7^ % 5^7 I TOI ^T TO % m

tep gfstm ’TRm 37=^ ^r 11 
snf? t7 ^5 ^7 ^°Jf ^T I^PTT 1777=77 11

salt fog test

TTT7R ^

ctt^f wrm

3W7 ^TR^if 2kfW)7
S7W tete-ST*R % feTR

?f mzR %d^l6’'Jll

salt bath furnace

, ^TsRSTRIRT^ 2'<,'RT,

aT^ur ^PWI mO^

^977—salt Spray test

TOT tpR kWsalt spray test

Rctf T^fTR $8TOT ktfOT r
JT3ZX ^rif 3—20 ak^TcT #te7 cK-iRis^ ^ RTtT ^7 ^te ^ITT Uqlfed 
^iTFfrti 12^24tor^
^R S7W 5-6 ^TSf 27^) WWW 7RT%r7 ^7 HT^T 11 WE WW\ R TOftte

% fTOR smr te^7k^k7 «77^ TO t7 ^77T fTO TOT 11 f^T TOT

^?TRT kte ^7 TOt tl

tl 1W ^TR^ ^7 ^

345

sampling
Rfr7TO7

% 3^^ R f?Rfl rp?T%f % ^rf ,3797 ^7 
TO telTO ^ ^ ^ ^ ^ gf^V^ ^ |(

ak ww Tjwif % g"TOH

sampling spoon

TO‘^,S71TO:^TTOtlkT^fp^^^^^^|^T%^:r^ 

4R te TOT ^1 TOTO WTT? ^ ^ ^7 R^TT fTO TOT tl

^R

sand
TO|

^d: ^I^5f’ 3ra^- r+',r^,7l< 3> SRnprT 37R 37^7^7 5R7177 37^7

^^ ^ ^ % ^tl ^ ^ f«fewr
(SiO?) tTTO ak 3TO ^ ^ tmr t1 ^ stto g? TO t fkg TOT
TO R ^5 oq| ^r ^TTteR ^7 gro-TO qr TOfTO ^ ?7 TORT 11 ^7 
STrTTOT^rT TOJ fT TOg^f RTO TOT tl

T&z TO| (backing sand)—-TO| it totr tt % fk? TOR 
WjffTO (reconditioned) TOJ TO ^7 J^T to TOTT to 
tl kr TO TO| 4 TOR tl

^ TOJ (dry sand) k? 'TOT TO TO R TOT TOT R TOTf 
Rf TO| I ^

TOTRj-RT^( facing sand)-^ TOTf =fr TOJ JTOT TOT Rf% ^5 g^f
RrteTOtfTOTO^TO^^^Rr^TtlTOTrFirt^TI?, 
^^TO^fTOTO%TO9RR^gRT,#R?TTfe'teTRTO 
ti krr % tero ^ ferg to TOrfR toj to to r Tor r
fTO)RR R %R q#7f ^ TORT? TO TOr |

^ ^(green sand)-TO ^IRTOf RR^TOT tTRTO Re| I TO 
TO TO ^T RT fRTOTT TO t te Tor? TO t RIFT TO TOT t

RRRTT TO TOT I TO-TO TO RT TO RRRTOR TO 4? 5JF7i?T
RTRT iRRTi/rH 2TTFTR FTRRTT TOTT t fTO TOH R? grj r^(( ^t RIRT11 RR 
TOjt t fTOTO TO RftR-(l) WE 3TTO cTR-TOJ t71 (2) TO

346



cfiTJlf m 3TO it ^ ^ *TF3T It (3) WcT ^
WT rTTf^ ^f% if nl^f ^ ^ ^f W f=^TT ^1

(loam sand)—HR 9^T fir# ^jf^re^r ^m4hi

if spjrc-trep-f % if imr 11

f^fsr^-^io|—(special sand)—ir^f % fqf*i^^Tf 
ffrm; 3PrSR35 ’^R $\ ^FrJI ^ ^T fifc^R ^TTf

11

sandberg treatment

flNl^-^t fjRPf ^i4h fFTM v^'i'*l ^1 ^RTT 'St^IrT: RRtR11!
^rar ii i^rif rr 3M^t ^jj^r ^r ^6R

f^R ^IFf steTT ^ ^RfcR’F-FRR FT 5RR % ^ ^ if 3^1
mR forr rrt t fRTRt if BFfr^RT httr ^ftr frr

R 41^1 ^ I

3RFR

4RRF

sand blasting
FR, RT^-F^R^ 3tTfe tol'^f R F?<F RT^ TT S?R^ Ft Ft 'itt^ % 

3F^!Rt TT FT FTF, ^-FFRT FF^Ft^FR TFR/ FRRTI ?TTF5 RTRF^F fF 
^^-^5RtiT 3trfe ^tr r«H! FT^ FT 'j^j RTFT WT 4ldl ^ I

,

FF^-StlFN

% qr TTFT RTF FFFT itfFFbfF ^IFR FT 3RR I fTT iTTRpft TT 
t #• ?FH FT ?FFT F^ FF 4RTT11 fTfif TTF-F^ TT Ft FFrJ 

FtT FFfRT FTFT Tl^t 11 ftf FTT|-^FF # FgF 11

sand buckle

TTFF

^cTFT FT TTFFT

FRJ ^FTTFsand burning

^Rft FTF FT# FT^ # 3TTFfFF FT# F? FRIT FTTJ % ^-^5 F5T 
FFT 41 FI I

FT^J TTFFFsand casting

#&F—casting

FTf^ fFFFHTsand control
^Flt-FRJ, # ^RTFT, FF-FTF#, BTTtrTT 'iTlft IJIRT# FT TRffFF FTF # 

tFPTFTI fTTF FTF <fed TTFF FTRT HTTf f11FfFTF^F
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sand mark
FFI TF?F

TF# T^FFTF FF FFTF FT FFT f '41 RTF FT FRT FRT FT# WF FFFT f^TR 
F FRT RT F#FF 4FTFT R FTFT

sand moulding

FRJ F Ff% FT FFTF # TFTFI 

FTRF FFI FRF (ccmcni sand

FTFT r. |

FFJ RFF

RTF FFJ-RFF TFTFFT ?R RFR F— 

moulding)—

fF TF# R1 FTR 4R RTRF W, TR'RF F qr# TR
FFFT RTF R| fR ^ *f {

"UW RTF

VlfF FFJ-RFF (ilr\ sand moulding)—fR fFTF R RTF 
FF FTF Rl FFR 
fF^fl FTFT F |

. VFF FF] F
FR FFJ FT RTFf FT FFTFR FTF R RFTFFf R TRJT

guf FFI-Tt-h (lull sand moulding)—nqv qq.Hfq, tfrr qfjfr

FTR TFR FTT RFF FF] R fFRF FR RFFF % RRF FRT RRR R 
FTFT F | RFTF RTF R F^RF FFRT RTF R TO 

FTl'Rd FRFT F
FR RFF-FFfF F] 

^TFT FTTFn qqqr 
gf#TFTfiTF-4RFFF 7FTF FTFT TFFFT R% | fR FTRF F RTF FTF: F# 

'FF.'RTTFF (bottom poured) FTF F| fIftf rtw] ft TRu FF fFTR 
fFi'TF FFFTRT F FR 'TTFFRR FRFT RTF. FTFTF, FTFR FTTRT 
fRFTFFf R FTrrtr .jq# W. |

4F: RF-RF FT FFR TFFFR

r^fTRTFFR

FR-FRJ-RFF (green sand moulding)—FTR FTT R»FFt TFFT RTF 
gtTFT I FRR FF] F^ TFRTT FFTR FF RFRT FFFR FR TFT 
FRfRFT FFT »FRT F|

FRF FRJ-RFF (loam sand moulding)

FFlt yTPFT'jF R TFFT 
TRRTFR FR % TR R ijqjTj

^ (heavy easljn!!) #
RTTi RF ? |

FT FTFT FR FRR

FTRT rr^ ^ ^ ^ ^-TTF

TFTFT FTFT F | FRR FRF iFT FT RTF FFTR FTF F TFF

T4N



(skin dry and moulding)

iT^T TO ^ TO^T ^THI 11
fep HF7T t W TO. TO TO ^TOT ?l

sand scab

^T % f^7 IT TTT3 % >+,''(* 2-3 HHI ir?r m j"Tln11
tow w mr. wr w-m w^v tt

^l^rr—santl buckle

THTW TTOsanilers process

qk'.jri frm rrp?^ it TO^ ^ jqp^ WI 'T.y H W TWT I SHM TO WS W WT 
#frTO TOTTf? '^TOI WTOR TO WTO ^ WTO % TO 3W fTOT

5lMI o I

^l"l TITO

p ^ fro iM-MFlT TO^T W frow 7TO TO! Tf
sand tempering

°tl''l W 
TOT TTOTOTI

TO TOTOsand testing

TOh-to! % fro i'i;TOidi topt tor 3Wsr r ttto-toj w t^tto

W TOTI TOT-WTO,TOTOT, TOT ^T hnt,TORT I fTO 3 __
3f!TOT WTO TO fTOTO. TTTOWTT (collapsibility). TO'. TOTOTOT

WT tl

O

3TTf^

TOSAP.

WTOTW Rprotro TOifafaTO to w #tot tot i to?
STfro TTOTOTO W TO^fTO fTOTT wr ^ WR TOTO,nrrjfirTTOT-TOTTO TO TOt . .

TOTRT W "SItoR TOT TO TOTTO TOT! 
tl R TOT n."ljbdl % TOTO 
TOT ft

r^'r

^nrf W. pfror Tt TtrRTOT % TOTR TOR

RronfrofT rtrSaxonia metal

TOT TOTOT TOR TOJK TOTTO TO'TOR TTOTR 5 TORTR TOT. 3 TOWTR RTRT. 6 
- - - -' ' ' ^ ------ d'RTFT d-MKR RTORTOR TOTO. 0.2 

TOTT tl
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scab

—casting defect

scaffolds

TOTR R'i^l R 3RRR TORT tiTT TO fePT TOJTOR i^TW fjMTO TOTTTO tpR TO fRRffTR 
$Fr WTTR R RR^ft TO WT RRT R ^T W fTOTR R RTOTRR ^TO 11 R

TOTT TO TORT ^ RRT RT^R?R, 
, R’TORTRR? ^TTOr TO"

fr? fTOTTf TO TTOTRFTR R ^TO TO^ ^ fRRTO TOT^R 
TOTTO, WRR TOTORTfR wftR fflt'HTOd 4lfJ'ITOT’ TO
frorro tor ti

scale 9TRTO

(1) rtr-toW rrto rt^tt-tottot to frop rt^to tot rtr totr rttr

TOR^TTOTTO to TOPTR 3RFR g^TR TOR | ^T VI®R TOT TOTTR RWTO-TOTORT TO RTOT 
TO% RT^T WTO WfRT^lT TORT TO fTOR T^T TORT 11

(2) Rfrorr—rolling defect TO wfR scale 

scale breaking !?FRT TORR

RTO R^RRR TO^T TO ’PR R WTOR-TOTORTfR TO TOR TOT RTRRTI fRTO fTOrj 
TO^T TOT RTO fRR R yfTOR TOT TOf TOT RRR-RTR RTTO TORT 11 fRR qRd TO 
fR^RR ^T TOffrR RRPR TO TOt^T tl

scaling !)TRTOR

RfWR RFT RT TO^TO TO TJTR RT WRRTfR a^T RRoT TOT TORRTI 

scalping fRRTRFRR

TO WTO ^TORf TO 
TORI 11

fTOtf TO fTOTORTRTR TO fRR R^RR 3PTO fRfwf, #RRI, RRTO RlfR tl TO? 
RTOR # TTOTO TORT tl

TO!

'J'-i R RTRT TOT TOTTRTI RTR: fRR TO RTR TOT TOTR-TOTR WTR TOT fRTO

■<r

scarfing TTOTRvR

HR RTR RTOR fRRf, ^TTO TOfR TO R TORT TOT RRTRTI
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scattered metal

—metal

^mhi4*hscavenging

i(l) nfe qrg ^rf tinwfif
'dT^ 3rta ^n: stw snf? fa %^ ^ 

fa? URT tl StTf^-^R ^ to % ^TTtJI. suto fa to ^ 3^T |t 
3lf9F^ fa % ^gTspTT ^ fafaT ?T K1 ^ Wlfa tof? ^

£\$i\m % W'l fa^T im SIffaR V *Ht^l ti

qjvil

(2) fagtr—concentration circuit % tofrT

i)p

fam yw :?yTTT ^ to far tot to! to 
qr Cfto I ffa y^rT fa-y^K y5T to tofat fat ^ I 
fat to Wfar % far ^ qw ^r yym fair urar I ftor yy to ^ 
qr d|friij^ct5 qy^ it yfq^ y^ y^ yto ^eiRd ito yRi hi

Sc hoop spraying

Sc hoop process

ijq W

%Trg yy ffaq yto i far ^ yyqig^yiffat totq^q^y^rm
m fa yrr % ^q it to fa to yrfa efar tof 

toyi snfat fatfefa yy^qr it qfa fa w h i nfa y^T
to fa far fa t fy^ y? to ^ ^ ^ rT^ ^1 ^ ^ m

m itirTi I ffa to % tot *y Htor fa ir yfat fynti

'^rh yto

yrar 11
Sllr'll^dscheelite 

qfatqJT
qt far qqt 11 qn toFtoq far, to to 
uQdi^ % wq qrqr«11 to^ti it i^tyy to fay tor t tow ?ywi
86 toyw towq toHHifH fa I toyy totf^ qtojrw^h l i

it q? fay irfatoyfafatif^to^ totor wy> to yqfa
far f^qj inqi hi

totoit qqr totrycutcq
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Sc til / alloy toy Wto
yW fa yt<qr qyp? toto toto 6 yfyuiq faqqq 3 q77|faqq yjq 

q^R fa hi fan tofto q Hm h 1

scleroscope test

toto yfaqr % qfr^m y^t qq^ ffai 

yfa hardness test % wfy shore hardness 

scorched ingot

to to 3Tq*qr it qtg ^ ^ fato w ym fqf s^r fan
fa t tow yHtoHtymiiqHyrqfto nHfat hi 
sco ri Heat ion

ytoyryytf qtfar

test

to

qy^qqn

qn qfawy-qqq? toty? yym ng ^ town to 'tnyfar yy qqn far 
fa i 1 f^ryy fan fa n toq yn fa to fa % nwrqq n fq 
to stto fa %
scoring

tq ngit fa #|nrytr

(1) qq qr ^qq[ Wto^^^^HTtofa ffar q?q ^ 
fay q^ni

(2) fat fa % nq qfa yft fall nr yn yqn ton ?^Tq qr qqrsf 
hi yrq 1

(3) to^ yy fan qqryq qqqr qn far fyfa to to to yq fa ti
scrap ^q. qtom

fa fa nqqi nfa qfa yr fa yfaq *rq if fato q fa 
n mruj mq it q fa far gf nqyr fa n fa qnr ton fqfar to 
tonq nyqqtto it mq tor qqr Hr 1 qfant qrg to qqfa it far 
y> ftor fat * 
fa t:—

yrtom qffaq (prmary or own scrap)—to it
qtom

tfT: tofa fnqj yrqr HI q yr yyyt nmryq

352



fMRl (second!.r>- or purchase vcnipi—^o m «

?irp?T w I

scratch hardness tost

fafa I HI 't'MH I
'OTf^t ? i itm;qfr^FT R^R RRRT ? R

if- tmupi 'flF ^ R STT^ « ^TR T^Rl W
^T 4TRR 4tflt RR RRIR 3R^T

ki RIRT? Rtt ^1

*ilM Vf/M M'

^TRl R7 TRR7 RRRT - 1 ^R^1
rr^ RJR R RT RTRT t TWf StlRf^TR RRRR R

JRRR RRHTR
scratch test

^grr—scratch hardness lest

RFR%. ^TRscreen (sieve)

1. ^Tt RTR R RRR #T RTRR Rv RTR fRRR MTRR R^T I 3^
5R tjt^ RRR % ftRR ?TRT tlRTR RT '5RRR RRR

gRR; RRR RT RTRR I ?RR RR RRR RT 
RFR ?TR tl

2. TRt^FR yiRIRr R> RR RRR R^
RR^TT RtRR) RRR RTRTR % RRT

^RRl TR'JRRRscreen analysis 
(sieve analysis)

^ttcT sm RTRR RRTR R: RRR1 tRTR^R RRT-RIRTRf % 3FR RRT^ R RRT ^ 
fofRR1! RR fRtjRTRR I RtRRRT R^ R3% RTRTR R> ^R R RHp
^ M R R R^ R RHRTRR (retained) Rir-Rf^ ^ ^ ^ ^ 
THRl RTRRT R TRRRTR RTR 'RR-RTRyTR R TRRtl 'jITRT ? I

RFRR
screening
(sieving)

^ RRRT RTRR RRTR RRRT SFR RHRR RRT'4 RRT-RTRIR *>
RtTRT W, RIRTR RTRT RFRfRRT R; 55TRTR^RI HfR^ TRR RR 

1TRT tl
RRRT—sizing
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screw brass
RR 4TRRT

>?#T!Trimi^TOfirag58 sritwer amr, 40 sriasia 
RR^ Rtr 2 yfrT5?RT tfTRT f^TT #, ?RRR HRRTR TR, 3frf4 RRR R flRT
tl

screw bronze 4r wrt

wiifi3m#93%aHi. 5%!tsr, i%an 4n%3fmT*raTtiiB4;mTrrt
3^ 3r4pt, RR-4TR(R ^ RRTR tl

screw dislocation
R%

RfajR-dislocation.
scrubber

HI-jfR)

RnfR RRR R^T gfRR 

R%T-sc rubbing.

scrubbing
RTRfR

(*) wsmrRR^^grrR^^^
4m R" Rfw RRRTI RWf^RTlfcR^qprT^tm^r^tl

(^) fR^TR ^R R TRfRR RTO R RIRR fR^‘ % ^rm ^TRTI

sen m
g^ RT^T

’Tfe 3mi M rrgw aartt ?ra5 if 5TO aa arar I 4g awa'

RRR1! RRR! tl

S-cu rve
S-R^

fR^r fRMg it RTRfRT- R^ RRR RTR R) RRTR 
^ ^mR-RTR-^tTTrRTT[ (TTT curve) imr RRHI'll

^MIcKOT ^RRR RRR
RRT RRT |
m*3 diags 4t R5?R tl C-R^ 
R)Bd 11

^Mldf 'J|

RT S-R^T RRR! 3TT^R % RRRjt

Rfeu—isothermal transformation/diagram 4ti
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seam
%ferr—rolling defect %

dNHseam welded joint

—welded joint

uw, y^m-^7 ’^r fsrem1 % f^Rf % fz**
11 W* WWW

Wti '51RTT tl

seam welding

rfN WWWWsearing

^rTTf-^^ % ,|W ^TR ^T I

#3R 'RTT1TIseason cracking

gk fam qfrf^R TO ^ ^
I 3RRT-^HIJI % cJrMH
II ^Hlf-RT 3TO qqt ^1 R^TTT^ 

girn |i ^ nq) qw qq qk^R r^tr17!qqtq fR fro if 
qTRFT 11

RbR?)

qfeq—stress corrosion/cracking #

RR^T ^IqT q>TRT

n^ qiR kRTg f^RTR 45 qfasflR TO, 5.5 qfR^R q*^, 16 qkifra' qq,
32.5 qfq^R fq^r 'dk 1 qkyR fwq to 11 q? r^rw4t to i to ?r^t 
toft rr* if q^qq qif tor if to ti

secondary creep

sea water bronze

qfqkqqv f^RR7!

qfgq—creep

qfkrqq)secondary electron
qfrjF—electron

qfqkqq> qRR0!secondary hardening

qfgrr—hardening
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secondary' metal qfkftqq^ RTr|
—metal

^RT—primary metals

secondary pipe qfq#qq> qifq

5f^R—pipe

secondary radiation qfkkrq) kkRr

:k9F—radiation

secondary solid solution ?fqdlqch 5TR f^RR

—solid solution

sedimentation SRRTqq

^ $ WR if M qr kr ^ kr^ qi^?- qq #q fell 
RITOTO ^ qqR TOR ki^ kr ^T RTOf R qRif % ^TF TO 11 
fR^T TOR fkHT 3RRTR TOR aRR-kfchyui % faR ^ TO 11

Seebeck effect 
(thermo electric effect)

tfro tor rr 1826 if kq^q to qRR i ^rrr fkfr qftqq r qr
fRR RTRk q^ Rikff % #q RtqR?: % TOT fkR qro 5TR TOR IT TO 11
RIRRI if kt fR^RR qT 5TI^|f<rl i | 

seed crystal

dkrfqroR kr tor k^ro qk qq rt i irri tor
TOR-fkrof fqk ^ kqr tot ti

Seger cone

dik qRR

kr kRRT

Rk SRf

3TTRR mt q^T 'dTO 8-10°
. kRRf % fRRRf % k TO t 

k srqR 3Trkf q?: to 11 q Rkf k wk if k TO t to q rr- 
fTOTO RT qqq qk 11 TOT RR-qRR FT qT flTTO % rrfr qr fkr qRRT t 
VT^Rf R ^ TO R 3TOT TO RR TOTTT qR ^R TORT 11 FTO if TO S?fq?

fr ri^

% <oqim q^TOrti
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FTTI TIFT k fiFFT ^ ^ rfFl TT ? '-M ^ f?T ^Ff ^Ftv
•w ^ ^ f i ^ ^-^'4 its w kw'm\ ?■'-ip m\-

cJT^t t^Fn HFF t ^T ^T ^^=11 V \^TFT 3^T

?Wscggar

fam JjM^T TTFFT % FW l3Wr i>T5? I ^ WT ^FTH ^ TF^ THFT 
if ^T FFFTT ^T ^FJ'^f ^T ^fF FFF ^F[FF ^FF 11 FFFlf if 
trgo pF fT ^FFT ^31 'WU - ^T ^I'-H 'TR T7 '-iFFFFRT

#7T tl 

segregiition

frf^r % UTFT -jTOW 'imr fR’-'JFFF-FFFT FT '-jFTFR TFT^F '-F4FT 
inflR I fyiFI'FT FiT SFI 'FR T?fFT FTF?f 'RFT ^T W<iF FFT FT if faTTF FFT ? 
5FT. FRlf -jFFRF . --R^TTFFT 'riTFTFv FFT F I HR fJlf'IFl ^TT Fit RFT SFFT iPRFT 
if 't#FF FF RF RFoT IFRI F FT 3ff FFT if W F RTF F I RTF iTf RFF
TF RTFR (grain si/e) F^ F FT fF ^R-iRRFF (micro segregation) 
FFF F RTr W 'iFTFRF fa'RFFH-tiTHRHf FT TWF iTFF F RF RTF R 
5FT 'RTF FF, fR^T-f^FF F F FR ^F-iFTHFF ( macro segregation) FFF 
FI fTFFFF FT ,JI RTF: FF FFF TFRT HTFT FI

7^7=F (gravity segregation)—ffTF TFFF ^ FRF fR^F-
ftFR ^pp=F HR FFF RFR F TRTH if TFE F HTF F I RFT HFF 
RTF HTTT FT HTH FI

RFFFR

fFTF F HH

—RlRi'^irT^i T.15 -an osi r>n

rF IFF H^T FHF it FF FT RF fafFH FF F I RF: FF R RFT iRRTFT TR'RFHF- 
FRf RF '-iTFFFT FT FRTH rF-TF FHT F I RFF F FF R FR HR ?F FRTH FT 

irjFFF FFF F IRTRFR

(inverse segregalion)—'FH^rfF FR HRRTF HR 
FFFf FT FF FHHT iTFF F HTFR ^ HRTH I RTRFHFFT HF TFHT FRIF

FT FHTF. RFF F UTTFFF-TR; H7 
FfFF FF FT FFT FI HTFRIRT iTJFFF R 'FFFFT RFHT TR'RTRF-FRT H5T 
fcjHTF ifRHFF R TTFFF fHFTF R> THRiTF FFT FI

iTR FFF FFRsegregation process

^)^rr—Toreo process

■>4—231 M of HRD/% 357

seizing (galling)

7RR FFF it HFftF gf HTTfT t ffRTiT F HTTJtJ RTTR? H^FF FT FT# f I 
HFRT ^ FW RFF FTF FiT FFT FT FFFT tl

'FHHT fW F ^TF F RFRr R" tTFHT FFF F FRIT FTRf iTFfFHf F flHR if 
FR HfTFFFT FT FF-HTFF (galling) FFF tl

selective quenching

STfRRFF

arFRRF ^trf

flFffT ^ ^ WiRTF F THfyFF ^TFT FT tf F^lilF^I
FTFT 11

selective tempering
HRTTTFRF FFF 

7LFrF FTH FF HR FFHTI IfTH RTH FT
HR Ftf tFFT FTFT tl

self annealing iH3T%TF
HfRT—annealing

self fluxing ore RFRcfr FFRF
Ffen—Ore

self fluxing sinter iHHRTHiT fiHFT
^ 3^ ^ ^ ,3,^ ^ % ^ ^

TOW aw (burden aids) sm ^ if nia |cr few-fqsr if nro r^ 
TRRt FTtf FI

self hardening mould RHFlFtTR RF
FfRi—sell hardening sand

sell hardening sand 
(sell hardening mould)

RF: F5TR HFIJ

HFF 3k fRRFT HFF FTfR'HF Ft itf fFF HT FT FTFT t 
RF: rNT FT HFTF F fHTH tTFT tl

self hardening steel

I FRHTT3HHTH

RF: FJTTF ^RTF
Hf'Srrr—ajr hardening steel
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ir^k'IctidTsome conductivity

m qfrer^T g ^t^TT ^t t
rfN CJT f3l?T% JFT (~ 10’6 #fT-^t) f^tTT^

(~1014—1022 .'ffW-M) % #5f tl

•5p4semi conductor

ip^ ^ 3<^n^ ^4 ^11 ^RtT 11 51IfcT: trft^T
v' ^ ^ ^ 1 -2 f o 3to(filled) ^

^T 3^T ^v5rf 3RTTM IRT t, ^ ff^T t S'rW
s

^ It 5fT^t 11 PI^■qr^raxtr % qK-i+di ^ ^ Tkl^iT

=ft qfa i 4 ^ M t :—

=^tjt u^D arsNlkT^) (n-type semiconductor)—^ % 
it ^i ’Wi JTrqr f^crtR ft % wrr^ ft s^^kh <<&:

3Ptfi?RT ft UTft ^T ^0] g^fti ft ’TRI t f^ft ‘^Krl^dl
fts ft =ft nfft ftrti ^ i351 Wt 35TroT ^ic.tcndT

tSFT O'^ftr ai^/^lTt'35 (p—type semiconductor)—qf? 
ft itqgfoq 'itqq hni fftRH ft 3tq3®q ft 
gpfftfa r: ^ stiftf^icT ft ^nft ft stft ^icn^,
fq^Tcft rji^chRI 351 JJ^3 35Rn ^#33531 ftl ft feft 3^ qftf ftft o I

[35 qq ft cstft^T'335 ft ‘Jiidl ?

gi9r »R3 y3!criqsemicontinuous operation

^TrR aft rmi g^ft 351 tTSRft q^R ft 3 ft ft^T t aft 3 M'jft:
rray | ggqr 33m afftR ^3313 3FI1RR yikl Rft ft^Tf 11 33To;r!RT'4 3PaT

g ^ftft y'l'rH 335 Rd3 'iRK'Hy3KfH

tl

^<7RT—(1) continuous operation. 
(2) hatch operation.

aft^cf 1R7T3semiskilled steel

<lRI3i335 amtar 33RT 33 fR33 ft aftfftftR ft atte H'4)IR3 ft 3135 
^ffqqq, ftrrft^. arift 3r3f 351 ^WT fft3T

3TdT t ftRftr afftftrR ft ftrqftftftt aw aftra ftp ftft t i aftftt
paia i
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^3 ft fqftftr ftr feq ftft ft i ptk ddR RRR
Rdj<'lr| pqpr ft 35gft tl

semi plastic bronze lyr

335 35TRT fwr 76.5—79.5 gfdSR ft3T. 0-4 gftraTR WK. 5-7 gfw=T 
ftr. 14.5—17.5 qfrT^R ftR. 0-0.4 gfaiR ftmr dft 0-0.4 gfayR ftfRRft 
ftdl 31 PT35T 3ftT 35R ftm t sk fW 333FT 33^'ft 13531 airTT
f I

sensitization Rhiftftyji
35TfR3R-35rftT T?3 ffta^ PRlft ftl ftwaftl35 qftaw 

^3450 Cft 800 C 35 3T3-WR ft 3T3 3^ 35R -R p qftftmrft qr ^ 
3ft333 ft 313 ft I q5cq?Wq 33 RW 35T qftftpq f33T 353 ft ^flrq t
^ ^ ^ ^ t 3k 3R 3Rft 353 ^ 3lft t' PT35T 353^
p qftftT3Tar qv- 3qf333 35T3%3 35T a3WT aR 33ft 3ftq ftrf3335 35T gT3 
ftdl tl

serpentine 3'Wjd
3^^133 35T 33T3lf33 t3f3353. 3 MgO. 2 SiOa. 2 HaO. ft ftrftf^ 

RR33 ^rfftft 351 335^335 37313 11 f3 
fR35T [35333-33313 335331^ ft3T 11 
q?3?-35^3 3;ftft3Ttl

■ftr 3333 3T331 ftl ftft3113 3533 tl 
faftr qRRiftT few? 35i 33313 pp3

RR33: ^33513313 3^ 
^ftw 3-4, aiftfe 3W 2.5-2.61

set copper 33 313
3R nraft aftT-qft^^ui-33; ft a3 ft 3333 6% afftRif^

7331 tl

severity of quench ^133-3331
4 3313 ft! s/fFRH-31331

shall Curnace ftR 33ft
'ilftq—furnace

shakeout

33351 ftl 1331357- 313 ft ^335 3573 ftl 1^311
333733
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yu^r

1.4-2 0.2 0-0.1 
I ? I f^ol '^I'-h'-i^ t7! ilrTT W ^ ^ Hff'lH'l 

ct)<'i|rHct) ^T “IHH ^T ^Ini ^ I

shakudo

I

v5mmHI W'Jliqc

^61^ ^IT?T 

cfc6kIJl,

shallow hardening steel

hTTI ^fFT f3TOT WZW it VT^
g^rtt M^^ri ^ ddnd li

shape memory alloy 

% fasira Myi^ wm
?=TFT r!Ff
V3^m % WQ sifafofj WT^ ^Tir^it rtm % ^

trcJTuT itf»rf5RtTO mtifo ^ ^ ^ ^ 1 ^
iTirfiT ^ t ^T ^T tl

qvM M’

3Pf5K

>

3n351T tfT: OT<T ^ ^ o IIT it^HTdq^ fKH

ririT qT

■grarr Tgfg wrashape memory effect
3*5 f^yirt ^T ^ Wfe ?IFt ^ 'itTffrf ^

rtltr 335 feTt ^ ^T rP3!f3P3 ^ 3tlf% ^T 3^ 35TH % fett73R hi3M ^
[d^fq-3 f353TinX7 31 fq^Ft 313 TT ^3T 3^333 313 3 WfR35 W^T 

^3 tl T^f3 3RI3 ^ 35?3 113331 ^T
t^yrmshatter test

Wy-33 ^3Tt Tt mw ^135. #r #T^f 33 yH-'#™ FF#T3 
^T3 % fqFJ 3^ qfT^I fTW 20 f3531 3f3 ^1 10 50 Ml 311313 * 3ir

2000 W ^1 3r3lt Tl f^fl3 333 3T fr|TT35T 10 Ml 3lMt TT 5513 Ml
3T if 3-3 rnr 33T'4 % gf3yT3 3

3TT
ilT3ltlf3Mfe (shatter index) 10 Ml 3131 
oq^rl f3531 3131 tl

yn 3353shaw process

jq413 irMyit fH3)3 (investment casting) 3 Ml 11 W 3353 31 ms'-I 335 
gTO r<31T3T M 33131 31311 M M TR353 % M 3^3 3133? TINT 333 
13531 313111 333)3 fM ^ W< 3333 31 3313 331 Ml 3131 - f35^ W 313 

3fryi333T 3F3 M tl M 13^33 33 333 ^ 35?33353 35 3313
?l
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sinking
^33

M3M 3Mf%M ^ 335 313^ 3543 3^1 Mf 3Mf ^1^1
33 1331 f3>Tft Mfl 3?1T 35 35^3 Ml 31311 Mm 333^ 33lf 33 31 Mt t 
1353 31?fl 3nT Mil oqro qo3 tl 3131 tl

shoppler process
yir33T 3353

^ ^ ^TR ^ ^ ! ffw 3^ ^Ife * ^ ^

^ ^ # fro qi* a f=ra^ ^ ^ f 1 w
Fl^tMlM 333 35 313 3331T 35T 3313 Ml 3131 11 3F3 M31f3 351
^ 3rm 1 2(K)X qr f3^ 3M 3 351M3 3314 35 3T3 33f33 
^T Ml 3131 tl

Shore hardness test yifT MlT31

hardness test 35 wf3

Shore process

)3)dl 313^ iP431
yiiir 3353

^ M ^ MM ^?311 f3 3353 3 f3M 
313 351 M ^Tf rf ^31 if fqfm f3531 3131 11 ftl ^4 3353 4l 35?3 
tl

Shore scleroscope

3M—hardness test % Mf3 Shore-hardness
yiir 3)6i*diqyff

test

shot blasting ntfMji M1!

31^ 3W 35 3M 3)T-f3yFr353 35 Mr 3^33 fqf^i ^ ^
^ 3 3T^ 35 ^ qr M Tl M 313111 333335 ^ 3W31 yM 313: MM
py)M M 3331 frm Mf 351 331 tl311 )M fM 31TJ 31 fT33M Ml 11
^ ^ ^ ^ ^ ^ ^ ^ ^T y^35 351 1313 331 Ml Mr ^31 
3331^1 3*3311 tl yi335 M ?313 % Mr 3M3 3313yiM 11 ?TT351533313 M
M 31 3ig <pimt tlMMf^^M^Mrmiti

shot casting 3l)M 33353

3Mt—shotting
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shot peening

5^ ^ ^Tjy f^tRTTTrU % ^ ^T ^TT i ^ f5> 'ilRH^T ?m ^T
^rT ctrjfH 11 f*f 3W^ % ^RTTp^cq 3^1^ w\s* Ofrf^T 

?RTT I f^T ^ ^ ^ ^ ^T

shoting
% rjr<7T ^Tfir SPI^T ^ifr^ Mlffh^l# 35T ^l"H ^T y?r-H I $<HH ‘if-^^ ^ 

^I^TT f^Tl ^TctT t ^ 3tT^TT ylkl ^ <HI

shrinkage
TTfacT ^ % ^T^T 'iMrR if #T ^1# ^Tl ^t% ^ W^T IT ^

U1

^ if fq^ ^ 11 Cf^ % ^JT ^ WT ^
i I ifa q^'^T H^TrT: ftnl^T 35 3tidk3) tqFT IT ?T3T t3d-(rd Si cl I

371T '3^-IH ?T% ^ I

^pTTf^T

1& m§ ?T335. if kHT35 3FT % ttIHM cTFT 335 2^T ^T3T t 3T f3*ft3 
qfr^T % 35P7JT 3? *Tff33 m 3T3T 11 f^T 3^3 iTf33 35 fatr % 
3PTT3 if 3??Jt ^T ^5 ^VT 3^t 11 31 3T3: 31# 3FT 3T^t
# 3TfH»ll^f'n35 ft3/33 3T3T #3 ^33 ?Tf33 3T3T 33RT f33fft3 # 3T# ^ I 
^T35 #3 ^ # 33f3K 33T 33T3T 333T tl 3T3T3-3IqFT 35T ^33
MR31^33 3533 3 to 3T^33-3T3 dMcrt<*T tl

shrinkage allowance

k<^33 #33

^ 333^ 3t # 3T335 % 3^1 ^ 35T313 333T11 31

3T3 tl

shrinkage cavity

(35) 3T3353 
1735 3T335

(^a) tto—pipe-
shrinkage crack to«H=g33

^T335 % tor ^T to 3#3 3Tf33 % 35P3T 31^-^ 3 33P3 33T3
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shrinkage rule
(pattern maker’s shrinkage)

33533 3T3#

^ ^ ^ ^ ^ ^ ^ ^ f^r ^ ^ ^ ^
5T3533 #3 fTpipf %
^r335T3-Jtor # to 11

tor 3T3T11 ff? 
^ to-f33f3T-3T^33 # to 11

iy of!?n^r yrtFr
3r<P3

shrinkage scale *33533 3T3#
3^33—shrinkage rule

shrinkage tear 3T3533 fq^Kui
tf#J—thot tear

shrink boh •*T^33 3T^^
to^^to3T3 33?T335if?to^#3^3m3^T'33 3?3r#i ST3: f3T

W t^j to 35 ^3 if f333 33R 33T353 f3T #3 35T f33TT^ tol 3T3T 11
fH 3Tf5?3 3137 # 3533 tl

side gating 
(step gating)

3!^3 33T33

to—gating ^ wi3

siderite to3T^3

. , 9^T: ^ 3)NTde. tor 11 tof 313371 48
mim f7TmTtoTt|3?totoiT^T3t7T35rtoTtl33 31313513 3T33T 
^1^3517 ^3 3 3T3T 3T3T t fto to 3 to 733T tot j I 33 33WtoT 

if toto tor ti 35#33T 3.4-4.5. toto
sieve

335 to 3T3335 ftof tor

3373 3.7-3.91

3TF335r
■top—screen

sieve analysis tom fatorw
3to—screen analysis

sieve test to'icfcl hfr^M
to-to 3P33 ^ 35# # ^335 to % to q^, fto 

lra to'tqto # to3 3T3^3 % ^ to ^c3 3f3 # fto3 7t33 335
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^r% r# ||

^gij—sieve analysis ^
•^iFotcniM^

seiving

screening

m^nSIGMA phase
(shield inert gas metal arc phase)

qcR 5J5TT. WW4T
irr^r 11 ^ #:
|, ^ gi^i yy ^ ?ht t '^r yr^-jr wrar
^ ^ trcfnrT fq^tr ^ 11 yi yiy^r q^^nrmfniHyrT^rtmy^
Mh m t ^ ^ terq y^r fy^t ir ? i

SIGMA welding fqTqr y^n

^foy—inert gas welding
ffrt^Typrysiliceous ore

yfay—ore
f^T^T *-i'l4l 3t

n^ «3t Jtm§ t^T wrm y5 ^y jt f^n
|i fqir ^ 11

silico manganese

dn^Vit

tni '"l-l -A< T-J-! J'^-4 f'«>».: 1W' ’■•!« 1 ^ ii|

^ fen f^rty ^ ti

silico manganese steel

fcrfay^T ')ld<TTsilicon brass
5 ybt^iy rra fafaynyyi ftrcw 30 yfes^ra ^ y^i?

yftiyfdy^ ^pryf. ^ryyR. ^Myr-qy^d
rfyifm?!.
r^opqqf % ^WT
ir yyi hwy yyr yyfry y^H £f feyr yrrar ti
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silicon steel frrf'dyR ^fj-iiri

yf^—transformer steel

siliconizing f^yyyR

9Q0 C-1000 'C dm qr ^dfefcrtchH if 5RT 3m^TT fy^^T ygrTI 
^ f^RT % gy? yr y^r iM
yyy *7 1-15 yfei/RT bHf"iyw mdi 11 
n^kV-JI ti

yry ^py^T ypyii
y? to

silico-spiegel

^ toftrsni fsraif 25 qftrsra 5-6 srfjrara fef^. ^ 4
yfdw yy^y iTdi 11dy>
fTdT 11

silicothermic process fa ["ill'llmi yym

dfey—metal lothermic process
Silmet farfae

rtra y^T y^ ^rTT fsRif 13-30 yfd^Td yi/R, 8-30
yfasid fd^m dfyr gidi f 1 y WRTOft #r giMy? ry
y> ltd ti fdyy dwr ffT ^fer, yro yy yyyd. yrm y^y ^ 
^dH if mdi f|

silver bronze
pyd yyyr

qy> dm-fayrd fayif 67.5 yfdtfd didr, 18 yfd^Td ify^Pt, 1.25 yfd^id 
0.25 yfdyrd fafgrym ^ry y^ry mdr ti yy 3^

^lfU|<|tJI ^ dry-yyy snfy y1 mdi | zfim
dry yr yyy fey uidi ti 

silver solder alloy <dd yfer fa^frd 
dw 3mr psfd pr yr fen^^f # y# fefa110-33 yfdiyd yMt, 17-38 

yferd y^y#r ^y diyr fer 11 ^d^r dyym dra fen^gy yw ymyr % 
if fer f 1 yrf % ^ ^ ^ ^ ^ ^ ^

45 yfdsfid dfyr. 20 yfdyid ysyy 20 yfeid df^l ^ 5 yfeid y)yfayy 
fer ti
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simanal
^ 20 yfas?RT , 20 U'-iJhI'I'MH ^ 20

gfaiJTrf Rh^h^t mr ti fw ^rr iftrt RwN 
qRutKc^ sitr mR^h MI R1 -Ml1^ ^ ^ sldl 11

fa^Tsinter
1 o^5 ^frf, rp?M ^ % SJ^-'KrH W3 ?rai 11

2. f^p^iiT rfmm ^ i ^ % ird ^ ■■—
(self fluxing siner) 

(super fluxing sinter)

^yf

(w>) ’WUK'I'^l

(^)

sintered aluminium powder

^fdu—SAP

Sttfe dr^l % $>
Rt^tt R to ^qR otft 'irw ,RTr4 % R mm 11 
m ?m\ Rt^t % mf4 Rtri^
qr 4 *luRTrf gimr mr mR fM

sintered carbide

sintering

^ Tim mrm -=sm\ nr-R 4fc ^rmr -smr *hRRh T r
mr ^thti sm mm -kw rftRr '-ww m mR 11 

Rr^mi Rfrt, rn, rrr #: RrRrt mm R mr4f ii ^
q^TI iMRm gpRm-qgmf, RRT ^R ^ ^ ^

mm ti
agglomeration 4t

Rrfnwsinus
rrafj qRtg fqsqr^ RwR 16 gRrt?RT Rt^t, 17 RRmR miRrmR, 3 hRtsirt 

i2yRrmR mw^:, 2 gRtmvf m^Rm 0.25 yRtm^ mr^R sTm 11
mR mr y^dri ^SRmrmf, ^Rr

mrRcd,
it? *fcHid4t 4r R^iK'Jid^t ifm 11

sR?, snfc R mm Iie<«1l5d
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/
sizing iflRlMddfct)<<J|

mmf mr 3Prm % ^rR n^ RrfRi
—screening Rr

skelp fmcfR

f^mcT <6r '-iccfi Rt^w m fmmR mr stfro R m?? m. nr^n
T^rm hRi^i sRit m# ti
skim bob

*4% m mim m? R 
'TPm mm ti

Rmtf mo^

^-th fjRrR oRw m im^ % mem mmM«rami

'ik"—shrink bob Rf
skim gate mrmmr

#aRcrd WTrRrmrmmmfaRmpm^Rre^mfmrj^^ 
% Rm rg[ ormr t mfm mR R ^ mm m41 Rr: rnmr m 

Rmftemmwfm diR mr gw % Rr mfR % ?^r: ^ mwm % Rt^
mRm ?^r Rr mRi ti

skin dry sand moulding mw, Rmr
?R3U—Sami moulding m WFT

skip Rmr
Tm Rrmr rnmr R mRr mR mm (m^. fm mm 

'w) ^r ‘Rf m #4 q?- m mm mm t #*- rmr r qRr R mmr 
mm Ii
skis hoist R^q

q^qftm smm qqq qmR R mq mr mrnq m fmq qqmr qm mr qq Rq qq 
qqm mj qrqqr qm^T ?tfqqq qrrp'm mq m Rtr q^mr qm Rqi
skull mqfq

mq m qqqrqq tteeming) m mq mqq 'qqlT qqm (Rgm qR mRr R mm
I qq qfqq mq mrid'iq-,1 mq mf qrq |mm -dd^Jl qim*! q* q»q qq qqm

qr? R fmm mm ti
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^51 -dcMi1; ^ ^T TT^fH ^ feffa! W

r^ ^ ^ ?T m^t I l^T ^ ^T OTFT f^^T: t\^S^ ^ 3PT
^T r^H % ^ wm ti

skull melting

f^T^tslab
UaR iT^T^f ^r^K ^T fyi^1=bl % ®lwiH ^HTT «4^ ^ ^ 1TraT ^ 1 

^ ^T w^T gfte %T gt^T ti nrat 3.7 ?t4t ^
^ nFm 44^ ^ 11 ^ ^

wr drui'^f ^r ir f^n ^trai ti

^[^TSfFHslack quenching

3PT3T$tUld ^T y^K ^Idd d)f dl

WOT-’TTTO H Site dm ^'-llVl^JT dm ?t did dldFd dm d d5T^ 
^ddmqrsjTddfdmTdTdTti^ dm-yrnd gmdi #ddi qfr^? ^r 

tft y]T<T t dd fdi diif di3ddT ?t dTdT tldSIdd

dT^ddT

dm ^ dd^r % ddmd d sm’di digdi^f ^ ddd d^d dmdi ndmf 
dirndl dTddr grfdfdmr d dd ^drtdf % ddmd 

dw dd^t d1 dfmd drg d^t dd? nr d%d d?fd % ^m d ^rdi ti

qi^ddl ^dd ddd

slag

d Wtd dtdTfrddi ddT'41

slag suming process

fftd qdd dd^l di dT^dd ^ difld ^ ?^td ^T dFd ddd fdfd I fdd 
dfad dT^dd ^T dd^T d dTcdl ^TdT t dlfdi ddd^T dd? d^tdd d WK ddi dfd 
ntd i dm d dhnd ^mm m ddd tdmi w t sm^mdi #: fdd didt dir dnd

" I dT dT^ddT ^ mfpttt 3Td 
tl dd^dddmodTdd 1300°C ^IdT tl

3tffdddT4%dm^4d:gtm^tfdit^Tdt i d^d-stfddTfd-didtddmdnd
fdm: ^ITd t. fdd 15-25 vfayR Pbo ak 60-65 tfcTSTd

tldddt

g^m dd 
7nO tldl tl
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slagging dtfddd
1. df^rd % ddd d di^dm d3Td ^ tan

j*' ^ ^ ^ ^ d^ddmdf d?m 3k qrm^ ^ kd ih dt# 
^rfdteTI fdd d^ddTdd? Wf W tt dTdT t 3k d%d dlddR 
fTdT t l ^ dM

slip l. ddd 2. dim
1

fd^dm % ^mr gm^md (shearing) | ^ ^mi $ 3RT, ird# 
(dislocations) % ddd ddld Mi^d f^TT^f rf tTdl tl

2. mm gfdTdiT %rt ^fd^^rgzkqr^^^rf
^frddiT % fddfdd ^T ^Tdd ^Td d5 ferq ttdT tl

slip band

gmdi

d’frr ti?

^t^^^ddid^dd^^.fd^tdtk^dtdtfdifdtid
J ^ kl ^ girder ddidd ddtd t % n^ ^ ^ ^ ^ ^ ^ ^ ^ 
Td9ITdddTdltr tl f# qfpyddT % WT dig^r ^ cFddl. ^TdddT gk 
dd^T kr dddd fid tl fddtdr^r^^dti

grid!

slip casting dim dddid
^Tddf Hdkf % kdfd di Ikl d^dd ddi ddid I fdd dtftdi ttd ddrif 

d* qrtr vtftzmx dra ^ ddmr didr t ifd dit dd RTddr % didt d ?rm 
^TdrdT t fddd grfdfr^d dkr gmskd tr didi t #r df% % ^krft did dii

TO tr did! tl

slip line dkr rgr
dfen—slip band

slip plane dtw ddf
ofddm % ydm t from d dtd from-d^ri dki- 

t1 f^rk9iddetd?:tltt 11 d<ddrij^%^  ̂
dddf^ dm tld t ^ dt^T TO ^ d^t ^ did tTdT t f^Rd dTd^ 
ddd fddR 3k dm |dt d5t 3TOI ddd fr tld tl

. ’ddd
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slit gate

gate % pencil gate

fWF*-.silver
^ferr—rolling defect

slush casting
^grr—casting

smaltine

^grr—smaltite

rr^ 3T?sM*hl^. CoAsa, IRTT11
f^TTf ^ rim #T # ?rai 11 ^Rrtl 5.5-6.0, 6.4-7.21
f^t # =t)6d % I

smelting

^ rrcs 1 ^ \^\\^

smaltite

Vt'K-H

"
itrai ti ^ rtm ’Tr ^
qi^HvT-5^ W3 ?T% 11 ynvH WM f^T t :

UMtfTH (blast furnace smelting)—f^T 'THoH Wf
rf f^4T ~3M tl

%*&\ un-^ (electric furnace/smelting)—vm* 
fHIHI-qd4f fa^FT '3tT^ ^ ^-Mt 7W:n tl

?x^-«T^t^nTtTPT (flash fumce smelting)—yuvH 
^ f^4T ^tlrTf tl vmr tH 4FH !FFrR ^1 W ^ ^l

^ uiM^T (matte furnace smelting)—
• ' ^ ^-----^t, ^T(value)—

rjfcrfrt fri'^TF tBT tl

37325—231 M of HR1)A>6

un"H (reduction smelting)
'^Wtissf ^ ^Tiai VWTMI wvw WT 3m

3tWT^ % ^7 rf 3WT fe^TT IfTrfT 11 f?T% 3Plf^
afc «tI^T !?n7T tit tl

'JU'-l'l MoqdMl t f^TT UTrTT f|

smith's alloy

(reverberatory furnace smelting)

fw m'-xFj
w fnm Imw 55 vfow vrmr, 37.5 vfrim mmu sfc 7.5

tiftarf
f4^qarir^7f, rTO qfrTTPrF w ^TR t tRl tl

smithsonite fwriMisd

mr 4 tl ^ m t qpTf ltRTt f|
4.42 l

smokeless boke

^ ^ f3RT% ?T tjSTT 3RRT "Ttf tlrfT 11

snead process ^ ^

_______ _ , ^rrr-^LHK f#? 1
^ ™TT^7T ^ ^ fa? ^ i fcnm 3FFm-tt ^ wr
tr str Ri^^i-ufdri'q •tr ^hh tri d<;i60Jii4-^R, wg, ^fr stif^i
snowflakes

<‘

WTffa cfiffi

fa^fl STRJ t ^RT tMfeT

^in rufa if mn wt mr fw 3Fpm 3jmfrm fax 1 wffa^ fau
111 f^t qw

W 4 q^Tf tl

soaking
'Hhdl'-H

qfferr
?RR q tr qnrr I qiq qr qqrq rn fjRR wq W t 3R Rqq qqqqi
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vprrj-jqrrq (holding lime). ^'4^1 (sonking lime) - I
?TrlT ?l

soaking pit

% qqn ,R^!T 444T rm ^lJ"H f^4T '4T4T 11 4T4: 47TT

'HI rid ill 5vT TT4FT 4^FI 4441 
WT4T tl

HMHIMH 44

4JiR H 4?47T FT?! W, 444144 45 far?

soderberg electode
41^145 T4R 4^444^4 #T W 44 4445 % 414 44 4*4 4 MIH4 445

44- 4Ml"14 4441444

f4444 44444T 44T 4 SMI 41 

softening

74T?-44n4f ^55441 454 45T4 4R 44^T 4lfiT44T44T 4414 % 444t4T 4
4#44 4441 4444 444T 4T4T 1454141 4T 44411

4^4504

1JI 4454softeing process

45, 4F444T, 44

§ I ^4 444^4f 4T 444 4ft44T45T4 45 
41 4T4T o 1 $4 445H 4

#■ 4'JT4 4TT4 444W 35T ^445 T454I 
gjpqR 4^ 44444T 4441 4 41 oh H 4454 44RT 4445 145

4141

44fvT^5H 4T4T-4^444, 41 4T4T 4 I414 45554

^4soft solder

4T f44144f 451 44 1444 44, 4141 441 444 41414 rrf^H4l. 
^fH44. 4i!l4, 544 'Jr if?44 #14 tl 44 ^1 ^ 14^ 4

4^4 ttll, 44: $4451 34414 414 f4'>444f % 4 1^541 4141
113° 4 31()°C % 4T4 KT41 tl $4451 

45 ^4 4 f4541

454 4"HI

tl 4444 45 514415 $4451 4^14145 
cpifay u| 414F4 41535. 4445-^1"$^ 3fl5 444515 41535

4141 $ 1

soft soldering

f4*3 414 4T445 f44T5$ 4 41535 455411 $4 4514 % f44 514^445 4444 
f45$tl^ 4 5T444 60 4141)14 414T #5 40 4f4DT4 44 $14111451451 45141^

^4 4155354

ISO
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51 $ I 45T4145 
44R 45 f5TU- 4741-4541 4f?4441 illf? 454 HI m

35141—hard soldering

4141 $ I 4514145
5114 414 31

solder 4KTS<.

413rill ^51 4134 % f$TR 4^44 fH'HRJ | 41" ^^ H^44: 41 44515 45 #14 t—(I) 
?3 51153r. (2) 45315 5115351

dftau—(1) brazing. (2) hard soldering (3) soft soldering 

soldering 545354

4RJ 45 41 4141 451 1455#
HICI354 %f5T4f447W^r^Tr3rrqT|^ 5T IJ44 5341

3lf$4 I $51 4t4fy44 4554 45 fo!4 415145 451 34414 14541 4141 3 41 5H535 51 454 
414 45 frn4"ldl tl ^ 5115354 4 #445 5 
4I"14) 45 ^4 tf 34414 f4541 4141 tl

45141^1 413 431441 51 413411 4d)W4d54

R 45315 5115354 4 415451 451

3^ (1) brazing. (2) hard soldering & (3) soft soldering 

solid contraction

f455# 3151 413 43 35145 f$Hi45 4 
$14 4151 513544 I

solid fuel

314 44534

5H4F4 414 445 331 4554 45 3514 3444

314 #34

$#04—fuel

solidification ##34

^55# 314 31441 #4414 ^1 $4. 4#44 3T441 5r||#544 3145414 314 314541 4
4f5444 I

solidification contraction 

##34 45 45154 

solidification range

##34 5T444

3444 445441

##34 4514

414-4514 fmH #455# #441^ 451 #R3T $141 11 $4 414-4514 4 #441^, 
3##i)145 554 4 515T ^5 3T%45 34 4 44 314541 4 #14 11 $4 4514 4 3545
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wm ^ mw\ * mm H m z\
fq^qdl ^Ihi

% 5R, 3RT ^ f^7 H1 ^ ?1

^gri;—Terminal solid solubility ^

solid solubility limit

3W f^'HHsolid solution

flt? frmi ftm qr stto ^ W** ^ 5RT^T

atf^eB irnti it t ^ f^T ^ ^1

■jr^q^tT ('^T mm) 3W f^jFR Primary (or terminal) solid 
solution

f^f f^TPR IT fa'rlN* ^ T( M* Hlu]i
qprfq^ rn^ 'dlHld 5F7 fd'M-Md ^Pd 11

i—^ 5W id'MMdc;fqdl^d) 5T?T- v
i=,.^.;«r.:^ ^ ••••>'*’^ =# aw t ^
^dT mw. rm 11 ^
■^TfTUlpf—yTTFOT. ^TT5T 9TWT I

qeq)

^IHtd [dci'CR (terminal solid solution)

^fgn;—primary solid solution

solidus

w<m mm ^qrd ^t t fim qr m
^?tqTqTTdT13raqd^Tt WtT TO aRd ^ TOTt 3TO ^ 11 TS 

^t qTTOI'^f % TI ^TTd T^T I ^T ?TOTTOI ^ ^ ^ngTT?T 
Tirr and id

fq^lqdl irji'+,'rT 

di diq illT frodr q^
solubility product

fqddd-Stq^qf TT srfHcrtWta TOT^ ^Td, 
tw# TO 11 ^ ^ ^ ^  ̂ ^ ^

377

^ qddl 11 TTTTdd d 5PT fdqnT ^^TdTR'dR

3^TTr 'dldql ^ fTOd fro 'dfqf^dT qqPT oddd fw did! tl

AB = A++B 

'#■ ftqf-m mrn qqqr fnpgr did! i—

|A+| + |B ) = K|AB| = Ks
tot Hd"H vp-jm ;<s f^TTi f I dd 3PR diddl'd! TT 

qddTO. ITOTdT d'JM'V't d dd did! i d! did: ifdfjm ildf tl
yr

solu min dFnldd

rT7TTfdfddd-fdf?dd>
Fe Hid 11 d 3TO ddd>d Td dFd. m% daTOd^T ^ d^RT dddPf itd ? I 
fW TddFT dlddf #: diqdldf % dW, ^0 dto iddf 'dlfd d 
iidi ii

; Cu. Co. Mn. Mg. Zn ajft

solute fd^Td

1. do qdtd dt fd^TTdd d fddf ll did: dd fd^lNd d did 
RTdT d TddT 11

2. tdldT fddTd d fdtdd dd dddl i dT did did! d TddT tl

solution fd7ddd

dT dl dfddl ddldf dlT TdddT ddFTt fd’>M | d TOd 5Td. dd dl dd ddf '4? ?T
dTd fT|

solution hardening fd^Tdd 'J|

dferr—hardening

solution heat treatment fdfddd d'i'JHI TddF

^ddr-’iddd fddd Id>dI fddld dl jM^drt did ddl rpd ^ 
TdFd ddd ddl 3dT did d^ dd|i' r^r indT t dlfdl dlferT d^dv. 5Td fd"ldH d 
^oT did | FPdSfdTd gpj 5^ fgrridd if ddTd r^d % fcdd Td did dfd d

fold! dPTT t ^d% did ddl'4 dfdd^M 'ddqi^T ddddl d ?W 11 #r dlFd- 
ddf^Td m ddldT 11

udv vtd/K dll
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solvent

(1) WT it ^ it ^ I

(2) feHT fP'-OT^ it OTT-STT^ iT-^T tJiM 1

solvent cleaning

i'-NHI Jllrll § I

t'i'^'J17!solvent extraction

tjfWT-r^M ^ f^T ^TR W f^T ™
fWR it ^FTT W I ^ it ^tfPOrT *'

ff?TT 3R^r ^ H77^ % ttfnr h'-iH* ^r
it itfp^pnm ?rt i i ip 3wr f^^t % ^
foTtr ?T?JT f^T f^FR it

R7TPR 
%

5TJR % fRrr t^RT ^TRT tl

solvus

PTPT ^T mi
wtPlcf) rril^TF

?t % iTRfPF ^Rt ?IFT ^R ^T m Mr I fRR ^RF?t it
F7RR % ^TR-T?^ it 3RT ^ iM^'l'l

sonic test

«fF| do-tKi
%qt ^T TR RRT

RrRHR
URT 11

^grr—nondestructive test '4f
*R

SONIM
(solid non metallic inclusion)

qFftft it TRT ^IH ^TRT 3TP rFR
^fgrr—inclusion #

ftNl^sorbite
it PTiRTl^ % ’il^ ^il^fTRR ^T m nRFt Rmr iTR

f^RR RR tl ^ m ^ ^1

379

so re I PTTR
try ^y jyyR Irf'^fR Irtr |() gf̂ VRTfTM, 10 !?frTyR RRI!Pf 

W ?RT ?l ^TRR fRTRt PRR ®RR ij faRy lyjyyy f.

sorting Uqoj|

;^feT7—picking

space lattice Mgry RpTRi

WfiRR rpR ^y iRr.i^t-n flRgy |y-,"i*-q^ u ryTryyuj 
FT ®RR tl fP \^aw FF fgRp iTTFRi f |

^TR tTRT^t it tHHM

iHW,
IFl (F

Rejoin (Mil (I) R77^ ^ (2) ^ RH (3) PffRrT 
'Tc^vI'JIN R-RTP |

spalling PHrysl R, RTFR

• fPTR 3TRRT RR RRry ofy^R f?RRf ^y fy?R ^y rj^j ^nyf gyy

rR^Rltl feRT RTRR gRR
R^RR % ^ymy ttft tl 

2. nryR RRRy RyfRR) RIRR % R;P 'J| R^RryyrRR rygyR g^y jyR^ gg
?RTI

spalling resistance UHoR

3RRR fRRRRy gg RfrRyRR? RRRR NRR> RRR RRf tygyef syfaR %
5RRT 11

spangle RH«(5l
,TRtT RT RPR R% Ryyg fRFRRTry fjR?y RURRftR Rpyr RRyf Rp^y || 

spark test Pt-f-dl TfFjyny

3k k# fqRR it fRSTR 
RrRf m RWT py^yy rttr gRR ^ gRy yyTRyyuy q^yuy | ^ ^ ^y yyyrTy-Rg;

W Fk fry^^r T-l QI'IH1! fHRcR ^TR RRR

W® RRRT
P^f-i ui R RRR RR RRT11 P^tryf % ny RRrR RTRRy. '3^ R3ry-R

fR5^ it fRRRRR rRRT i'-lfp-TR 3R "SR^T RrpRT RKRT ^T RRy RTRy 11
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Trt^ ^ ^
spatter

3^-qfcr.SM

^ ^ tl

special sand

ftq4H 
?H qlf^ I

speckled metal

M91^

% ^ ^ ^ 5^ *'3ra1iw I5n,rt

^oTT
?T tl

c^ht^ sak tfltr % m&X % 
gfc 0T^4hi^

speiss

spelter
k to^ ^ ^ ^1 ^ 1'2

qkryR kmr irt ti

sperry metal
^^rn^ti kr^ 35 vftm ^r, 15 ^ ^
tRT tl 3WT WtR k t5RT ^IRT 11

spelter bronze
tR5 krek 45 y%9R ^R, 3-5 sk^R ^k 9R « ?RT tl

^T 860° C t 3ik f*R* OTR W kt^ ^ f^Rf ^ ^

knr tRr 11

spelter solder

^rn-km^ ^rn^'Mt knk 50-53 okt^R »
^ tRT 11 f^I TRR-TOT 870o-882° ko ^ tRl 11 f^T

^tRTTT fcratftaf ^ak i^Ri1 ^ ^R k tRT li

kki

kicrei ^TR

kl' RT kk^r

SitkqidM 0.5 dkl^R

381

sphalerite

4^R ^T 3R^j (ZnS) krk flf^ 3RcJT nr % 3R^R
^TkR sr> smr kr ti

spheroidal iron 
(nodular iron) kfRkR RR

cast iron ^5 SRrfrT nodular iiron
spheroidizing HRTPR

witfrv] dR-RFT if qi ^T% fokt krf^T dR R- fPTR =k
ww m rr % ^r kk-kk krekr ^RfiR. ^ k
SIRgRTtl

^RrT rtyTRkPRT SIR ^RT. WR k SR ^RT '^RR ^ ^ ^
?RT RRT-RRR % fRlJ dlferf RRR rjTR ^?RT f|

spheroidizing annealing

RH qRRT

^Rttrr ^4h-H

?kR—annealing

spiegel ?kkRT

RRr, ^iRt sk kokkr r mf> fk?fR kwR ^tit ^RR-kmfR t tRr t
^-RRRH^tkRtRTRRf^Tk 15-32 tjkrt?R krrkR 3fc 4.5-5.S 
gkr^R Rkd wrt ti

spinel kMHoi

^ Rf % kR y^T ^ kp^j, ^TM^f ^ xo y2o3 a7—
XY2O4 ti f^k x =kt- t ^k-kkrfsRR. fk^r. kmr
JkPR, rr. tkkR smr ^ crt y Rt fqkkrt ^ t ^-qRfapRH,
RtR, ^rkRR. kkrRT, tkfkRT sirfki 

spinning

R^kr «rR kk fksjR k dkrkf rtr rR fkkn 

spiral (luidity test

3TSRT

^fk-1 q<(r|dl ikRRT

I
'k^tn—spiral test
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spiral lest
^ vtim i ^ ^r ?rf% % w

SITOT^ ^ 3^T ^FT ^ ^lt ^T ^1 -l^'Hl'tH^ ^

flldl WI

splat cooling 

"FFPr
^R ^ rJ^ I

#=T^T ^Id'-H

106 fe5t ^num vfo ms it rfo * ^ ^ ^

FRIT <TTTHsponge iron

3M 'dtW4T if tm % Wd^T if WR 3RK I ^ ^
%^if5TRmrTTilf^W ifn-^tr^T^f *T TO ^ 

'TO^t FT 5TFT 3T^t ^ ^ ^f f^TT ^tT FT^TT ^FTf^nT’F3^ cTTTIT, 'iPTf^T 
SR-'^rT '^TTO 'TOR^? #F ^T 'iRF^ % FTT^I TR ^Ff ^ 

rfri 5>T fTT^FT ?RT tl

spills
■^rf^'-'Mld

fqt if ^fT ilFTf 'ilF f^TTf^ FR ^FTf % ^ f^T^T FT T^ ^ 

in%f I
^TmTOTI fFT% TOn tJR qr '-JRFTT^ TO ^T t f^F# 3T^^-iR ^ 
11 TOR TTOT FT ^T TOf (g^R 'TOTTf? TOTT) ^Tjl'qil ^ ^ t

fTOT'^f if ^^dlt ^T tl
fto Rti yrosponge iron process

?TfTOR, * StMdR^f ggiFT SIFT 3RFRT if Rfl
cDR'l.

'tiRF^
TTOT I 100 C FT TO

UIP4 too ffto mo TOO TOR,

iRfromsm^^^sro^TORi ftrirtoi 'toto 
To To ^T ^T t ^Tf ^Ftif TO 3RFRT ^tf TOT% 11 

fttoft tor #: TO° ^f°

FR^ ’^tti

fTO qR'Sd Rf^tspot welded joint

TOTO—welded joint
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L
spot welding Kl df"44i

gfetj—welding
spray quenching ffRTF TOR

gfTTO—quenching % 3Rrf^
spring back

W ^TF Wdfr STTOT m 3TfRR^T[ f3fFT%
iTTOT TORT % TOR FT TOR TOTH fq^.qui

tl

fFTO tro

TOTFRTOT 3TIRR 
3TTOT: ^fd'jfrl tf

spring steel fFTR ^FRR

^QR—silicomanganese steel
sprue mriFr, ftj

. ^ r ^ 3Rr:RT^ M c^f RFR) (runner) %
dl ^dl n | TO y-'t y ^vT TOT '4f TORT 11 Rg IjT^ ^ TOTF TOfTOT TOf^TR 3T9T TO 
fTO RT TOTO tHT t faR TO R 'TOR TO RRRT RTOT tl

sprue base

toFTC^RTR R iiufFRa -j-;^

F^ TOTTF

■^feR—sprue button

sprue button FTJ TOR

^ FTJ TOT RTOR-Rt TORTORT
FTFT fror TOR RF %T TORT tl

sprue cutter FTJ TOtTO

(TO) FTft if ^H"ll Rt TOTTO % fRR g^T #TO fTOFf tft |R gR RR 
TOlfTO tTTO FTRTOT Rt if tl

(»5) RajR fRfiR FTNf TO TOTRf if TOlt-TOIFf TOT TOTR TO ffrTR 
TRIRtT RtrTTOTI

spun refined iron TORfro qfF'zfd RTf

tpffT 3TTTOR To RR if Rfr-id RTt TO RTOTOT (spinning) FT TOTT TORT RfiR 
f^FT^ RI^RTO, STRFTTf^ ^ TOT TOfRR sTlf? TOTO^T TOR TOFT RRTO 
tl TOR tl
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Mr?squeeze moulding machine

^TT7j-fHct-(f % hwM if 3IH ^T<rJ % ^Nl" , .
f^f gk kt^T 3Pkf SRTf ^ t I^T ^7 ^ ^ ^ 

% ^irf m ^r ^ ^rrar 11

cfii «rh ^r irskr I ^

squeezing
% f^i kkr ^kt w4 km wrar t kr kr^r

^5R, STrl^qkfa. Sra^kFT, 3
3?rf^l

^qFSt^T

if qcr^-a^f ^51
stabilizing

zr&fam, HNifcm snk crkr
^TTTI

stabilizing treatment
3kft^ ^RI-3WI f^T

^tOT-^FI ^ (200°C ^T 250°C 3^5) ^ ^k-
^r% ^r k^kr p-nkr^ ?ht ti

stack
qrR 'q^T ^T ^-W^m dtT nkf % ^ HFII 5

(frustum) € tern i i ^r Hkkif if ^ wr 20-22 ikr ^iirar ? I 
kf #7=3 3k krfqfk (inwall) ^ ti

stacking fault fak
^7 % fq-qm k ktkq % U1 Itf'^'rt if

k’Qtr—lattice defect k

w^rkr 1F7T3Tstainless steel
i2gk9M^km?raT?i

kr g^trr. #r qk if kqrfkr fkqi ti 

(qj) knk «H<kr
fkf 0.1 gk^r ^q gkq dk 12—30 gksra 9hikqq ^r£i ^ 

11 sk ^qi-^r^K qkrr kf srpti w i

(ferritic stainless steel)

kq fq^'qf if 12 gkvrq ir 14 gkarq akqqq irt t 3k kqkr 
qkr ti

(73) qkq^r^r kqkr
^qir 0.1 ufri^Trf ir ssrfkfj qkq kr 12—20 yks/Rr 9bifqqq '
kkr ^idi 11 fk 3^71 3rrqF ^313 qqiqi in qchdi ^ 1

qr-^nsk kmk if wr ^ rfM 0.22 ykaiq ir c?r irk t im k
qkq-f^rrq if qkq k qrqi 0.3 gks^rq qqr krfqqq kr qnn ^nwr 13 
kk ti

(martensitic stainless steel)

♦HiHi-q

(austenitic stainless steel)

12 kqsnq krfkrc 3k ^ gkvrq kkr kqr 11 kk kr 
fhc-i^t ^qqq nm 23 ukvrq kk ^rkn 1 f^r qn if ^qf<kd 18/8 k^r kr 
12/12 nkr qm k^r snkti fk wr kf qq^r m tturt fk^
qqRt ^q^i gwr qkrc “Rri in ?rrt 11 3M^qn k kw kr 3rkn q kw 
ifwkrk #3 snwdd'k m ii

?q f3rnk k kqkr yqrii k 3R3 q^q k foiq 3mfq qrqr if Mo. Ti, 
Nb, V 37rk fkqnr mq ti
stamping

(1) qikd snqjR k qrq ^M^ik qn gkq q53 qrq k qrqqf, qfeqk 3k 
'-'del if qmfqr k qqRf 1 dR srqqr 3J 
qqR, qkn 3nfq uf^-qiq k snk ti

(2) k^q qrq-'j^i r 3^*3, fkk k3 s^qk^jj q^k k 
qqqq qn qqRi

standard gold

fRiq

RFR

qkr qkq.

qRq> fqk

4>l^d qqi3r MM R^-qra fq'-^rq I kqq if qqjn mq qnq qrqm 3qk if 
91.66 kq^M kqr #3 qwirqn if qqnr mq m<n qrq^ Rk if 90 gfqimr kqr 
k3 kq km km ti q? ksrokk km i k3 fm^f k mkr if 

km ti
standard silver qjqm rmt

mrqq qqm mm qnm mrq-qra kmr 1 q? 3Rq iwkTk 3^3 wrok 
km 11 fkR m mw mq mk 
mw mq mk mqq> rnq if 90 kqsnq 33R km t k3 kr mm km ti

3qq if 92.5 kq^rq mq 3^3 qqk^i kHTqq>

,
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5FT. dfc oTlt ^''^1^?. Fe Cuz. Sn S41 ^
% fTP-TTRT ^fT I (tetragonal) ^TWT ^

11 +;617TTT 4. StTO ^TO 4.3-4.51

star alloy

^^nTgTcrn^frT^fiwirl)-l().5uf^^^FT. 17- 
#■ I ^Trf ?fM glrTT tl ??T^T 3WT 44K'1Tf ^ f^4T ^TRI ll

steadite

sta unite

\wm

4,1 ^IK'^ fiTt? fSFT I 41? '414^4
(FesP) k Stlf^TTflT 4vT ^jcrj^F^ gTrd o [slflH "lJT'-m 10.2 yfd^T4 
TnrrRPTT ?T4T § I ^4 44 rF'T4T4> '4TTflTT 980 C ^Idl ? I

steel fP44

WRT: 44% 44^4 44 ^44144^4 41 14444-4447 45 444 444 4
rrfrTRT '44441 4 7174T % I ?44 0.1 >4frTi44 4 2.0 ^74 45T%4 %T4111 4? 4444. 
3P7T4 4)Nf^4 45 ^4 4 ^^144 r?4T 11 4T4: f44 f4kT454, 4445 ^Ik 44%4 

tr # 7444414 tl f47T4 47§4 f45F4 ?4 445R t:

?4 ?47T4 (killed steel)—SI4T4 4 4?<4 kk TO fa3Tmfofj4 f454T 441
^J4 HI4I

f454T 4T4111 kf?4 % 444 # %T ^44 %T%T 11 S4-f444 f4t % 354ft 4^ 
45t 4f44 m\ % ^7445 4^4 4 41^4 4447 tl

3Tk?4 f4774 (semikilled steel or open steel) 

'44TI44 (nonpiping) ^474 47 4%t44 f47T4 (rimming Steel) ^k ?4

445 ^144 744t44 4T474f 4 f4<4747 4147 ^ I

(unkilled steel) 

444 44471 [jI44

^4714 ?4774

444 474-Ta 5 44 474 %l 

4%t44 3 <474

f44 4 ^7474 4 4?4 4^74 45 Stff!)745 f4#4kt45T4 4 447 ?4774 I 347 %T4 
4 f4444R ^ 45744, 4^44 4 f444474 31144

(rimming steel)

444 14774

387

3ti44M$S 4 74747 44 45744-4147^77447^? 4474711 4? f447 374 #: 44 41^ 4^1 
4747 % f4454 i7?44 4414 47%7 % 374: fq^ 457 47?f7 q^3 474: 45744 Sfk |4ft 
^|4fw 4 4^ fH47 i | 574-^7 fqt4 %7471 fqt 45 %%74 44 474 4% 44^ 
^4447 45 45744 45744 4P4447f4 % ^4^47 454 474 t #75 37f4^7!?T 
4^ 474 4 447 %7 474 W I f43774^7454T7 eft 4147 4 44^44 4444 ^5745 44 45 

^ *li IJ| 4 fqkt. fk? % f4r47t445 4f44 457 qf44)K 45T 4471

7444 47^44 44F4T %7 474711 f4 f41?f 4 344T%7 47^ 4% 44^4 4747 4747 %7%t t 
Wfe 414 %<444 45 444, 45744 47474

% I 44 947747 41 ^5744 ^7 4747 0.15 4^75^74 445 7447 % 44457 ^ S)]441177%
^7 %147 § 3Tk 344 ^7% 3747%^ 374?4'4 4%T %747 , 374: 4 44R-^k7 ^
#: kqf %

kJ(Tf4kpk %747 1171447445 7^ t) ^7 3447k7 f4774 ^7 ^44 tl 

steel making

37M4°4 474

fe?. slfesd %7 474r-mi^s ^di*i dd qid

* qidd

!^4 474 t, 417 qfe74 447?f 457 37437347744

14774 f44fe

qifeq Triced q)i 5<-*-(id Ml

4^7 4H7447 4 45
fe4 ^ 4k 4f4^T4 4747 f44f44 ?k 47%7 t 4 t—457^7, f4fH7454, kl4ld. 
4,lwk^ 3k 44^1 ^ 4444 4447 ?4 4454 f—

^744 ffe, 4Trk7 14774 f44fe 3k f444d 14774 744fel

374fe14 f44T745T 3T447 f®747 felrTTTT ^7 1477445^4 74714 14774 44747 47
tl44547

steeple feTmq
44^4 5)77147 k 444 % fkr 57^44 ^kfi

stellite 7414714

pT 1471 faSTTIJcaf 457 4^ f44^7 34474 45%4-#k7 3k 37^4 45147 % fl44 
%74711 14 fe^ 457 4W ^ 45347471 fkl 35^77 4474 4^4 4%r fe47

t ^
4537T4T 4474 744 11 14T '-hl7dd 4%7 74547 47 44547 3k Tffe #44 
4714 7447 4747 11 14457 44474 374 3k 4^7 45%45 37I4KI', 444, 7^5 #7 44 
4^, 47lfer 37lf? 4 1747 tl 4534747 370—475 #0 440

47 714547
44T 174 47 k7 314k744

3174577 4

4401
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stentor steel

fPTR 1.6 tjfeyRT 0.25 F^Fot^H #r o.o1) ^yFf
cfclsH ITcfT o I TT^R R f^T^T 
^TT ^R ST :5TraT tl fR5iT 31RTFI

stepgating (side gating)

firn ? 780 C R
SRTlftRf ^R F^RPT R SlrTT SI

Rl'TH SRR17!

SRItt—gating

RTRFT TFRTsterling brass

-Frmr fwr 66 mm rtiRF, i mm rtrt #: 33 mm vm
R RyFlHH^dl ^ +.W ')| ^R'^T jM-MIR RUllfHd itRRRT Rl -1^1 ^flR 'R^T

nqv tTR 
STRltl 3RH 
% PRTM R T^RTT rjnRT SI

RfFTR ^TFTsterling metal

'^RT R^f STR-fR'RIR TWT 66.2 RfavRT RM. 33.2 RRTyRI RVR. 0.6 
yfaypr <Atst 'Jr 0.02 RFryRt RRn srtt si ir^t 3WT rwt. Rfs^yTR. 
m RT?R R STrTT tl

RTFFT r^rsterling process

RRJ R ^TRR RRTR RR RyK % RTRR ^T fafa I fR WT 
RtyRTTf RS t fRR ^TR> 5IRv RrjF'M'l RTRRR RFR SFTT S I

*-lF"fJl uc.jJhF'I'MH RTR?^sterling aluminium solder 

R>R J l''HlR--
URRTft. 15 RfRyRT RyiS, 1 I 
fRRH RRRTR U'^FhFhRO RT RTR^TR R F+RI ^TRtT S I

5RT fRRrq fRRR 62.3 RfRyRT RR 8 RRfyTR RTRT, 1.2 RHyTR
Jr 2.5 RTRyTR RM SFTT S I

RiFRR RTST

RifTfiR rrt rr^ Frrr i -m F^rr rFr^r rrt Jk w ^ttr R i 
Rttr ^T yiRRRT WR SFTT Ri An ^T ST^T S I 1RR 02.5 yFdyFT RTST JlT 7.5 UFnyTR 
RTRT SFTT tl

sterling silver

TRRRTfRstibnite
uf'tiHHI ^T RRTS yi^FdSv ^FRR^, tF^RRRT ,il$H"'+'lv ^ Sb2S3 I RS FyRTRT 

r prt qfRRRT wmti t> rrt rtrt rftt s i ir% Frrrrt^t vmm sft s i

26—r>| \1 nl 11KI) on 389

^3RRT 2, 3TTORO 4.S-4.6, RFFTT^ FRTRR 546°C I fRRTT 3WT TRT ^T
SbaSs FSRIR^i^d

RRRT SFTT tl 

stiefel process

FTTFT
RTT R^

RfFTFR RRvR
^q'1Rh WTSTTR^^Jf RRR^ R^R | 3TTRjR % RrcrT

RRR^ RTS 3R gfFRR i|FT% % ^ feR FrfTTFrr
RFTT tl

stove frtr
RRR RRtT R RRR R RS^ RR[ ^T ^RR ^RR % f^Rtr g^R^T RRRRR \ 

5m 3TtRRS ftT STT 3TFFR FTRT SFTT t #T SfFJFtRR ft1 RFT^R ^ 3Rgf^r 
TSJF 11 RRtT R FASFrTR RFft RTR tRf St fR RTFT R RRlfSR SR RV# RTR FSTRT
sfraF t r rs€t sFttRT^T5R^RR%^rs3R% fRsfFT fsyrr r ^^Fsr 
^ t RT TRR RFff % RR^ R Jr SR TRR ST RFt 11 fR 5R)R TRR RTl STT 
RRR RsJt R TOT fSFTT RFTT11 fR 3STR RRR Rftt sFt cfRRI SSFTT Rf STfFF t 
3tr fRR sFt rrtt sfFt ti ftr sttjr- ?^Jr ^sr ti

2. Rfsr JFt ^TfT SR tgTRRf ^3 gzpR

1.

^RSRR I
strain hardening Fr^Fr stJrjt

^nFWvi'l RTS R Art RRfR-^SUI SRRT ST3RRT sk TO RTR^J R 
fsfj SR 3FFR STRr fRRT RRFR ^tJ-S)6KUI RT STSR tl

stray flash STSif^FT sJfyy
SFfR-StS JT RFT ST SF Rt ST ^S ST if 

^RT TO t) SSTte RTyf R
tlTOTT

SFTT tloRFR

stress corrosion sfSSFT Ri(TTRF
SF^R—corrosion

stress corrosion cracking

Sffs^ rFJto 3k RSJTR^T SFTTSTR ST RRSR SRTST R RT^Jf FRRTg Jf
R RR qfRTI SS RTRRFT: R5 sf<RlHlJT CR SFTT tl

stress relief annealing

sFtot r^strr rrr

sRtsft FsrJF sfFFtFT
SfRR—annealing
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stress relieving

if SIRTfrct, yfrf^W 1
q ?TWT. SJFR, srf^T, 3RP<T ^T 3^ mtit :?WT 3^ ^ J1 
Ulri^Tf % % f^r ^ 3^3 3tg ^ fWR

y^oT fw3R % mm grro %
^T 33T m^T 3T3T 11

JlMI ^ I

?T3T 11 q*-R'mr

fg^frf3H3)stretcher strain

Luder lines.

1. 2.

gtf3T mmT3 3311^ tmT^T ^3lt 60 ^ ^ 3^ #T H\z\$ 6 fq^t ^
strip

1.
4)0 ^ I

2. gqm^ ^ ^ ^ ^ ^ ^

y^p3 i

stripping

(45) ^ mrif ^ ^3) 45mtTI

(^) 3P1TT ^ ^ 3tW^ fafa WT f3#m ^ ,3mT ^

^r<WI5sl ^T ljq45 45T3TI

(n) ^ ^'f ^ %
4>1#345 gi3R7T % fcrT ^ OT<T =T>tHI I414

KiT^mHif? 

^ I 4? 3

strontianite

?^TfsfRm 45I4f33, Sr Cos. i(\ ^iTiMO m
Imgr 3T3T

tl 453K3T 3.5-40 3110 ^O 3.6-3.71

3i4ldHsubcriticaT annealing
Ac.3N^^^345gTTT^3%4T4f^3Tgm:43m^3T^^ 

tm-^TT 33T 45T3TI 41 4450 334 f0yifr43 34^ t 44

ST%rR 3T4 RORO 650°C ^31 tl

391

submerged are welding T30I ,-jH '-jr%

—weldi ng

subzero quenching 3Tqypr UTOO
qferr—quenching 45 31rFf3

subzero treatment
”44'I;:4 3440'

, 0 4^454 414 4T 43m ^3Tf45 3tR33T33,
if 44R 4mi

sucking ofmr
3R-45mir if 4513 ^4 451 450 m 4T4TI

sulphatizing roasting mmmo o^
4fetr—roasting

sulphidizing

4T4 45T 034413 44RT 3t44T 145# 4f4 # 
ftmn 45?Ri i

OmRI^33 

07R5T13 % OT4

sulphur printing 4445 ggor

M * ^7 if * Bfil term *T 5IRT

I lOO 45T3KIF#4 4|4I$?____  m 'TO *W/< 4) 404 if fR4T45T 30
4wr 'O' f4^5T4T 4T4T tl 41^ if f^40R it smTt fy^ ^
y^5|vJlr1 ^ 9^ ^74 tl fO to # 45144 45 f444 45 OT4 #41 Ot

11 OT4 40 3344 410 441# 4#, 4345T?tf %

45PT4

#404 m ^T44 ^04 tl

super alloy ^40 fmtm
334 3T4 40 #0 334 4%4# 441 3tr4f4^ 4^1045 4141404 (44 #4T04)

O 4#4% mm ##4#M^ I t #4 44510% tltt-ft^T 5445, ^
#0 #4133 ^4451 #4#4504 #0 #404 4f4#T 45 fem ^O1 ##44 # 
OOfoT 0T4T 01# tl #m #0 0741# if #1034. Off^HO. 
^#040, ?lf3#40. 4T#f440 StT# #444 374 11 344^37 4570 if 344 474 
^ 37##5tTf t: tot3TT4, ###45-80 #0 #t#

H-J1

40 I
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super cooling

m WW rTR. 3m ^ f"i[^m
rfm ^mu i

superficial Rockwell hardness test ?TT^T =h6h-dT

Mr kri rru ^TT qr fcrfsre qqm ^
qq rtm qfr<m i qi fgRTf. mw ^ ^ smw % ^
fq^rq^ dMqptTirtii q?oV-^-i =t>6i<diqfism^R1 tmqi 

#3 ■qF' qqqrt RP ^R t" I ^RT qR iq^TT 3 RRT SRI t ^ fa R?! qR 

15. 30 3Rqr 45 faRRPT ft R^RT ? I

super-fluxing sinter
qi fqRT faRR 'irfaq qRqqr q qffaq ^r^rt 3Rmt RR ^

t, faRT-fa^t R nurt*
fRRR '-silril i I

super heating

5R RR 3RRT 1RRT1 ^T 33fa 
qrq qRRI I

RRT
RfrRjqR

gpqqi fafaq^r RR R ^’RrRRiqv

RfaqRRisuperlattice
fa^-R-mRqi, famr 3m faRR r fqqqqR vrwivW' ^fr wtr

if sqqfaR ffar t ^R fqqfaq qTRT^. fafa? hTRRpf % ^ 
it rmrfqq ^q ^ faR fafafa R 'sfarfar rfat tiqRR>

^WlRR

fq^R fR^R faRR1 79 qfaaR fa^R. 15 qfat>R fan, 5 qfa>R 
Hf|u|^>qq. 0.5 qfa^R RiRTR PR RR3. mfaqR qRRFRR
0.5 qfaaR faq ?i 31R7 gq tott m ^^ufaRT faR

^qr farqR

tj^ tp-q fqqR Hqq 31 qfayR RfaR ilR 4-6 qfal^R RRFR fan ?1 
qfarrq RR W fW Rlfaf qRR RRfa i/pR fafl ^ I fR^T RRRq hWR 

qqf ^T qfar R faq tl

su perm a Hoy

supernilvar

qm
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super plasticity

^faictv 3RRT RRRq 3fafaRj fRR^^r ^T #fqR qr gMt 
sfato qff^T ^ '^rg^TT
q>iq t11

super-refining proces

Siq^^tMoqRO (RRfatqRRMjq^^^^^qfr^
fafa faRR far^?R RT^ TO gR f | ^ rj^q ^q gq^yr f-irgcg 

mk^iui, fRq^R ipr qRq sfai

surface hardening

_^R ^fafaRR^T 3faTTfR ^fRR^r qq^r qjfaT ^ qg ^R 
^RII fR qR3RRR, RT^I^qn 
RRT 11

surface re Hectometer

qqm

T^3 =r-6loJ|

g>3RR srik fqfaqf qqRT fro^hTRT

q^ qRqqqRfa
Tqq^farfqq qR q^5 q^T qRq: qg iRqiqR qrrq % frpT g^p^ -gr^jui, 

^ WT ^ sra iTS 9W ^ ^ * w
Rqfa ti

surface roughness qR RSRT

qfaq—casting defect
surfacing RqRR

r c,l^r1 'fa faqrfa to qR% % 3fayq r RR-qq^ m q^ rr
qq fafaqq qRqr i

surge pickling d'-'^ita tRRiqqR
!?faR—pickling

suspension roaster fafaq 'qfaq
4? q^R Rfa? qg Rfaqq ^q | fgqif qRqT^lRf^TfRfaTTlfRT 

^ I Rfa % fogr 3Tfa#3R RRRR qRRgTfRRRRqg^qTq^qiq^Tq^q 
RffaRqfTOfaqrTOTltqR^qgtf
'Rfa fan tl fR fRR-Rf3R 1% q^r fi
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suspension roasting

^rr—roasting

swaging
vim cti cm <sm\ ^qt ^ ^ ^ ^

^ sm ^KT <™ wmt 3trara toT.^rar ti

star ii
sweating (sweat out)

1.

FTHTI

2. liquation

sweating out fiT:^T

^fgrr—sweating

sweep pattern

<m£\ '^rar ^5 ^ % hft fam 
n % ^r *f stor ti

sweet roasting (dead roasting) ^T3R

3[fgTi—roasting

^=FT M^l^tswift cupping test
^ 'OTT W ^T n^TT ^r qft^i ^

cqi<n % ^q if cr,t^q f^l ^ I

qf?giT—cupping test

tabling

(^Tt) ^T ^ ^ ^ ^ f ^
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^T 'JR WTftRFT: f^TRI W ^ ^ 3^- rgr ^ ^
^ ^ ^ ^ ^ ^ ^ 3R ^!r ^TT || ^ q: ^

^r Ran jt rrfqatRi ?tr ti

tagging
■RR

fe# 3PM =#TO 95 fer ^r iiisMir qr 5*nr «rht grfc ^ 35%
^RT ?T Half'll 1IT ?7%| 

tail point
^5 ^R

JFHR rf, ^ qr fRRRTR q^ ^ rj^q { ^ % %%
^ RR RRTlTRt || ^T D-fe ^T f|

tailings
'i^sq, rRil$q

,.. ^qfoRraf qjRRa^T, SRarqfar^r^qrqR^
^ fRiar ^ RRI ? | ^ t7^'^qr ^ ^ ^ ^ ^ ^ ^ 3^
wai-
RRRT qiWrT SI

talc
RR>

qq iRRriTFr n#qqR 3Mg(). 4Si()2.H20| qs ^q if 
qrqr w s fq^r aif^R ^rr^t j&n %, ^ ^ ?7T^ ^ ^ ^
^RTT^I f^qci^ 3mr RRR^r RSfq^q ti ^TfqfqRfq^^T
iWT 'TOTTJT qnr ^ ^ ^ ,

talmi gold

qro «T0 2.7-2.81

RR7T *qnf
"R qra fR'>jR fwf 86-90 gfqaFT qrqr. 9-12 gnaTR qaR. 0-1 qf^aR 

qq qqr qq Cfc RTH qr 0.3 qfqyR RR RTR SIR § | zr qr^TTn 3TR R^TRWTT 
?RT ?l PTRT 3qqiq fRfTqq q^T q^f qq qqR R ^qy f,

tandem liirnaces

^ TqfaTR qrq q Rqqqq q^feqf I
^rrIrr qqqr
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tandem metal

^ TT7THT55 ^MT <7^ IWT 6 sfW 1.7 tJTrf^RT
#c ^ ^ iTru 11 iw ^wr srcfrnf rf Mr nirTt 11

tandem mill tU'j'adHcft frTTTT

it ftsRT rr^ ^ ^ 'qf^ 11

3tte ^5f ^qqi ^ ^1 3WT, ^
ik 'it^rt ^ yw ^T w^\ firk ir irar ^i

('ll3-1
?bt i tk ’rkr ^ ^r stw

taper sectioning
qfrr^?t *qM T^T kOT ^ ^T «RT^
qrw^r i kr^FT ^ kn k^unqi 11 kr^ 'rfi ^r ^

I kkr y^i*TT hft m srar i ^ k TY^ ^§r ^r 
wr?, sk^r kn *i

kr?5T ^RT JlicH

k^TFT l^1*tap hole
•q^k ^T ^ FFT^T kPI kRF ^ 3^1 WFT % faWTFT

if krU ll
fq^FRtapping

H'cfJFT M'-H-iR

if f^R5T ^T Jtl^l ^ I

', |' i

^T qckT ’TTF %
tarnishing

cti^H gR if 3?RTfTR W^f hT tTW
ft TJT5 fqqHq k^T I

tea lead

TRRR?

k km
km fwf.2 krtifR kTkRikmii^^Tkk^ kkm ww.

qk k rnmfmi if mm mk % 'Fpkm ii ^R5i 
if km mm ti

trmiTcRteaming
^ttt k kmF-mF k ffR-mm if mrnrni

397

telcoseal mkrkm
mm mrq firkf 54 kqyR rnmi. 29 krf^Trf krnm #r 17 kmflrT 

+-i^i('n km w i ^mrnr mkq trmR ipik mq km 11 
mrnkrm m^mf.

f^rmi 3wt mg-mm km 
<Tmkmrm mmm. km^ k^m kmk mrk if km ti

temper mm. tpr

1. tfr m^r kr !?kmi

2. ym kf ppr m?m k ff ^

3. skm kkm mg mkr if 
^mrn mkr hmkr kk Ii

4. mg if qk kr mm, nw rq kqmrnr kfcim Fkmi

m^Fm kr mmi 

k? mm m '3:7m mr/^p-rmmrn^m

mq mR
mm ti

5. mmt W7k m 3mm mm m skim ir mg if w?t mm
rmrnm i

temper brittleness rnmr kFm. km kirm

fFtm-mr? ^^mm kr kkr mfkm mq k sm kfymr 
mq-'mm »m kr kn ms ?t s^fs kprr i m? mq-qrRT 600 c k 300 c 
^ ? i ^ kgrm mkfk kk mm^m -km k km sss k 

mpm smR kk 11 0.2-0.3 ksvim t
m frmm ? kqmr irnkmik Tom

fakm-knT

nm

I'M®,!

q^m ?i

temper carbon tfr 4ks km mkr
rnn-mkr fkmgm k smr rmyrnr ?r wrkr mmr tkifk mkt 1

mrnr .kf, km ms

^kt mk mkTTg? ms 
*7 SFT S>T tiRmS "(MI'MI

m ?rmm 11 ms skr m m^-r k ^mim mm i 1 rnm^m ^ ^
TFmmr ^ms k k #■ ms fm srnm i\

temper colour

mtks msH sm mrkmr f^srs kr 
ss k 1 mkfm kmk f*ms k srss k

I* H Cf)f »-| qv
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rTFT
tj]

290°C225°Csrf^T f?<r35T 
f?^5i
^31M Ml»1l 
IJITT Ttol

'^FTT ^?l4T

340°C235°C

370°C245°C

390°C258°C

<iTfW
^ *J^T

ipf qqTTT 
IT?TT 'TOrrT

420°C270°C

450° C280°C

540°C 
600°C

295°C
315°C

HITT ^Ml

gnWf^-ltF^T Pi rTO-'^T 9T tl

Ml[4dtempered martensite

rTN qFR-^n ,

'^R Mi'ni^n ^ ^ u* ^R 'dRRR
^1 tl

tempering

mfcRT-iRRRT
tempered brittleness

^grr—embrittlement % WRt

399

lempeirng

« ^ * km ^ WT

templet (template)

TRR

^SRTI

FTJTTf?

O^Rrr cf^i 3RR W>

2. fcm -jmr CRT ~RT ^ fsr^T 
^TB R RBI tl

■5W7 3RT ^Tmr ^T ??RT ^^TT =J5T

tenacity
MFynrpn

^ ^ R^BT 11 ^R RTH-RTRRf Rr ^#R3BR RRR-gRfRB HRt ^Jf
tl

tensile test
cRR-RR^TTf

^R—mechanical test % wb

tercod

^■RT 4| fr^ ^ |( iRR RTT-Of RT4 37RT-

terminal solid solubility

3ntw % fBTf w int ^1% srfT-feTTOT, 
terminal solid solution

5RT B'-Hrll

^BRfT 5RT Iqi-i-m
t%r—primary solid solution

terne coating
■i'lHqoim

:BRT ^1 ITBItl

400



^rfui qjTTT 4m TH'^UrT \W^ 1S 'Ft^'H mi. 1.5-2
FT Wj

terne metal

uf^riH

•^T?" ^rftiT % f^TF T^FIT TTIrTT ^ I

?4fterne plate

4m-^i 4tv5ifj (15-20 TFryFT ^ rFTTmr ^rm fm^n
4 crh rT'-gr ?4t % '^mr ^Fif 4 t^tt ^ttfi

t iToi 'itfe 4^f^t w, ^mn ^irnm^T ^ 3Wi m wm\

p^m-F, fcFnm-tertiary creep
TFF1—creep

'•F-WI ^ W\texas metal

frr^ nrmr 4.5 wi'jfi mr. 1.2 yfam 4mr. 2.5 tjftuft
f=TM i

4^Btexture

^rg 4f 4 hf ^th fft wm^mm Fm i
%FTftherlo

q^r ?rmfmsnF nm4 85 qHyFT frt. 2. 
qFT‘JFT 444m 4rTT 11 f*r5vT TFTFT VA<Ay 4^FTT MM^-I 4 qpFF % 4

FFti im ti

thermal analysis ^NFl fFyFFF

tl FTFf I '1HH ^TFtmmr «n^ in^rr m^nq 4 * 'ih^-FF? fffff
fftt 'jtftt 4 nm m mF ^'"Ftt 4mr m ^miuFTT '^tf

FFRI^TTI 'FFFFTFT 44t 4|
rHMi4 »mm4TIHthermal etching

;?F3F—etching

'■MH'-lPttrm alloy

ft4ft m?iF[4f % 44T f5R4 Mft, ^rfmm, 4f '^ff ftft 
4 FFFFT 44 mf'-HH ?FTf 41 4 iFRFF4T 4f 4^TFW4 ^FT
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ti 3WT FFPTta 444r, FF4 3FFF 444f 3tTf^ 4 ?4tt ti 

f*r f44q 4mr^ 4 66.5 f4t9ft f4^qr, 30 gfFsFr ?rmT, 2

?FTTtl

44r 4 ^44 FTSF4-qF % 4 gtcTT tl

thermit process

yhM-u^H 4m4 f^rrfjRT q^Pi^o ?Fm fe4t 3tt4^?
^ t i ^ 4 ^ 4 ^Ff^r Fig in4t i i

^ ^ ^rmr q^f4fmm sfff^rTsnFfr 4ft ti f4t
qrr stiwc 4t ti

?feq—metallothermic process 4t

thermit welding v-44? 4frr^ q

^ ^^-^4 qqm ftm4 Fmr % f4q

2--mi, qf4qr srfFtar 4 arm in4t 4i

thermocouple rflF ^fF

^4PT4^qq)^T| fFFT4fFmFT^<4^TmmF:4tl44^T%^
^ 4m t qr qftqq 4 f4^ Fm qFTferT m# i I HFFF

^534^4f4f44%4N mm % ^ g,3

^feq—seebeck effect 4i
thermoelectric effect rTTF ^Hp FFTF

44rq—seebeck effect

thermoelectric inversion FTF %^RT qfFFTFF 

qr FTF %?FT qm 4) fq^FT FFF) ^qFTF % M^FrT FTFT 4 ’diWf.

qm sftt i

thermoelectric pyrometer

tfeq—pyrometer % 4m4r
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rTFf «TTcT
thermometal 

rtttf-qfr^t ?R qr «ng^f ^T ^ ^ 1? ^

rTFT T^thermopile
T^mF-^Tt ^T ^T TO ^1 | ^ ^ ^ ^ ^

^TT || ^ ufTOT 'JT 'W**
TO^Trt -Tf^'^ TO tl ^ ^ ^ ^ ^ ^ ^ ^ ?l

wr t^to-wt qror ?rt i bw totot q^r niq f^RT ^rar ti
rtiqp^rathermostatic metal

^t qqpt r? '/(•H/H 
qpwqqr qR R

TOTTTT. qrfr^ TOT^r m TOTO^ HTOT 
^th mtRi f^T ^RTOR ^R. ^

35?cl ^ I

Thomas-Gilchrist Converter 

%f?3TT—converters 'WR

throat

qFW [hdf^ qkqr^R

^ir, qR

fiRFt qn ^t '‘FRT F oRR tl

, . r yrf^r
throwing power

fTOR F R^TT fTOF ^RT irf^RfTR 'tFRT TO? ^ 
#5^ qr rr^ FTO FRlt ^T fa^RTfcR TO RTOI ^T WTI

fq^ 'tot Wj yTiq r frown q^Rt

m q^w
Thum process

TO-#RH % qfTOR % fRR 'FTO tq^R-WTOT q^wi TOT 

qRR

q^T TOt q^T q# qT 3tRT TO TOT 11 TO? q> ^ TOT ^T TO qr TO
qvw qro ii rr Tor qrCl=t>

- qq ^qRT TTO I ^ TOR (TO1WR) m
fqsqfqR tot qr tojt-rtoTO =rt Wr tt TOrt t itor qTO^ fqqTO-^^^ ^

-U^M ^T RlR ?RT ^ I

H"1H"T
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ticonal
^TTOTTO

W m« 12-20 ^ f^,. I5.30 ^ ^ 2.7
M,0'l0gfefT * 5-10 gr-tfarnw srar tl ^

^ ^ ^ ^ ti ^ ^ ^
iTO R WtcTT ?l

FIG welding
HR qfrr|11

qfeq—inert gas welding

tilting furnace
3TRPR RIR

TO 44 TOqq % forr q^fj qfRT fl

qqqr sjrr

TO qTO ^T RTO f3TR q^rq

time quenching

qfTO—interrupted quenching

time yield
^RT qfsq

WTOq % fqq qqqq TOTOTO fq?m

tin cry
qq tot

^ hwr % ^ -Jr ^
^qroq qq toiti

■TORT

Tin foil
qfqq qfror

sss- *« * o, s r s r*r r**rs
^^mm^fTOTOqm^qqTqfqq^^^q^T^: 
t^T RRTt o.5-0.2 fTO flrfr f, qqr fqq^f ^qrfrqr * fro qfRT t, ‘
tinman’s solder

3TRTRq^q, iRTfqqjqj (non

TTORR TOTO

Tqqrqj TOT ^-qq 33.3 qf^ TO ik 66.7 -TOto

tot SRT m 3TOI TOTO TO TO qjR R TOr ll

tinning
qq qqq

qfeq hot dipping % TOTO

404



tin plate

tinsmith’s solder
4*7 44 f4^r 66yfrtyra 44 #:34 4%914 m4T

?T7Tt ^ 4^44 4^4f % #r^4 4 SRI *? I

, f3RT% ^Rf 4T4I 44 47 <44 SRT11 W4 1^414 44

P04 4Hf <jN[<44 744 tl <444 4^ T44Tt f44^t- 
f44444 4447 3^7 4RT ^1

H’Jt

44477 77T<r57

tl f7747 

tin sweat
oqr44T ft^4cF7 4 4^474^4 47^4 77447 4 ^ 7T ft44 474 44-7^44,

W 44747^ 444 4^ 4447'^ 47 44471 4W 4f7^ 4^ 4 M t
WiiUJ 4^7 4747 47ft74 M t 47 t47T47 '#47744 1447 447 R I

# 744

R747 17474Tisco steel
xjw, 44-4377^1. 3744#T7l# 17474, RfTTt1 35-40 #75^4 f4#4 #: 15 

yf4iJT4 04474 1747 tl 17747 34474 7774 ^7 ^ ^ ^ ^

titan alloy 47144 14474

3774 4747 4 47#44,474 145504# # #|if7 l444; 4^74, 44 447 
0<ll4l444. 17714744, 77717 #7 tRtR 1747 11 144 47144 #7

04401447 3744 17# 11 1447 3W7 47R. 4447, #Tf74, 77447 #7 14447 

3477# % 4 1447 4147 11

4747 144tocco process
^ ^47 4 4ffe4 tjr^f % 47#7 474 #7 RlR 1^774 47W444 4377^7, 

y7144744 44771 1447 4747 11

41447tolerance limit
w# 4 4434, 1447# 3R47 RWH 4 

14444 I

tool steel

474 4 #44443444

#377f7 17474, £77 17474

i jli-pir --i s'i: * =.■’’«•< * P<; v>-V ' ?•*' •,,r's

1447 4747 t :—

->7—231 M o! HRD/-R 405

(40 777777^4 4N# 144 0.8-1.5 #41^74 44 47#T 1747 tl
14# 4#7^ 4747 # 474 47 f4# 47# 11 0.8-1.0 #4VT4 4T#T ^
17474 47 34#4 34 447, 1## #7 4# #4# #4 #3fT# # 44R H 1747 t

#7 3447 34474 4747. #7 #477 SltR 47 44H 4 1747 tl R77 17474 4; 
474^74 47®R 1747 11

(^) ftTMI 37447 3^4 44 #47# 1^474—1747 47#T 47 
^7#T 17474 77 44 17# t 447 4I#7 4 3774747 £777 434 # ll'ITilHM T44 f 
^744 34734, #41144. 471444. 4#4#44 3771# f I 1447 34474 377#, 
^TJ! 4 371377#, 4373#, 37Tfa 4 R4M 4 1747 tl

top and bottom process

F if# t
1.5

4747 4147^4

##-473 144

7777441? 47 444 474 47 
1441 41 1474 177 474 47 3fI4I#4 t 1# TTTIift 4774411 4 #734
f4#73 77q#T11 #7 4747 477431? 477474747 4 37 43 47# 4 J44 # TT# 11 
317# 474 4 ##47^74: 4747 477441? 1747 t l## Rl# 474 4 177473 
7777441? 1747 tl

14473 #3 4 llftRl 4747 477441? # f4#73

14473 #3 47 4^77737 4 47l?44 7T77#3 #7 #4 4 7711 47343 47471 l3T7f# 
3Rj44 T45443 It 4T47 tl

topaz 3741
'‘"OhR^H 4777J3(Iftn 1"143,47 37F44 4337#. #771# 37714 # 4747 ITTTt 11

#7=77 11 37Tlf#4 4474 3.55, 8 I 17T4
T1F373 447; 743H #3 f 4#T-44T 37773. #73, 411#, 17 37147 #73 7# # 
# #4 tl

top gating

FcRnn

til# vqmo

#94—gating

top hat #1 ^33

4#44 17474 1#? 47 4#! 4777 f377 #^ # ## 4 l44<34 # 44 4747 11 
7774 47 FT# 4 474 #777 4 144734 # 1T£ #7 7741 147 33# tl
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errcffi
Torco process

arefnpwr wk flftrei^i wfe. *

'^r % ^Tf % ^ TS^W WZ JT S00 C
oiq- ^ra-'j^T^v
toin ?T^T I 3^1 ^qr tw ^ SI ^. a^ ^ W n fww-^ ^wre >t W71T m
R -> * 're- re <jvre B TO! s aa: ?fl •''
*ra- gi% w arei ^ 51 c;w-3tp,R ^ ^ *
a ^ if rereWi

| iTTfc? "v^TR

mmkr
torsion test

^grr—mechanical test W- WFVi

fRrfr^m
tossing

r^W
vw ft ‘jTn ^r R^n rt^ti ? i T^ ^ ^ 

?! HFtT ? i ^
S I fafa ^T i'^R ^

qig ^T M^-l'M+F
q^t 3R WTIR 5B F 'rflH ^ R
^tteiyT 'iPR^T SIR * RF5T *FF *} TR^ T^fRT RHI

^RRT Ft R^R FIqj qfrt^nTf ("I'1. FTRT F I

HH'M R>TRR
total carbon

TR7R1 RFF TF'FTR R RRR W RR^t r,N F rt RFTI

RTR RRvR
Toth process

W. TRRtRTTR R 'RR^T ^ ^
R TRRRRTR ""I'MRl RT

fRTRT RTRI F fRRR njjjiftfRRR RP^t FTRT F I RRRTR RTRRTIF 
gtTRXR RF ftRRHl qR: RPTt RF MR! RIFT FI

Toucas metal

TTTHRft r; PRRPTR ^T RRH TRtR F FRF 
1^5 q RP RIRR RF. MOHIR RRFT iPTRRR 

RtT RFR FRRT F
RRF

RTR

7 RtRUTR RR 2S.6 RtRilTR TRRFtFRv RTF-fa'-FTR tRFF 35.6 qtR^TR RTRt ^ ___  .
^ U H..T* 7 ufaifiii * sn W K'f tf i 'i,r*! ,r'

'iPRRFR RTRt RR RRTR ft ROT 'RTRT FI
FRT RTFT. ?.
RF R^RRT R^5T FTR RT RF

407

toughening RFPTR
RRRTRR ^R RTR Rr % qp^f ^ ^ ^ ^

RRRT RTRT F FTFOTT RtTOTWT F UTFR RFR Rj RR fRPR RTRT ||

RFRf—tough ness

tough ness
RFRTRT

I. FTF'-'-R RF R^TRT RR FRFR FRF fipTF ROTF RRf RJR RTRTR. rrpt qj 
5RTRRR RRFT fRFRR RR RfRFR RFrft FI fRF FIR RRRT fFRTR RR ^TTFR ^ 
FRRR RF^TF F T^R FIR FRI RFRR RFFRT RfFRT FFTI ^

-• Wl ^*3 ^ ^ R> TRRRRR RRRT FTR RR R3TR FFR RTF ift?
RfR RR RFR RR RFRT I .

3. FRRR TRFFF RRFT RvRT-RRyTFTF

tough pitch copper

RFRTI

:R^R RTF

rrRv RROT RR RFR UTlfFR RTF TRfR FR-FRRvR RT RTR 3FRR qVT FFR^T 
FTRT § RF "5FRR FfRR RF htRR RRf ^TRT I ^ O.OOl FfatfR F RF FFRT 
FTRT I f=RR PtRR Ri FFR F F F^RR R^T Rlnqld % fcrF FRfrR RfRFRRIS R'-M

SFR RRRoR 
FFRT tFRRRF F RFFTRTF^TRFIRTRTRRF'Ft; RTFRR> RqfR | ^ 

r^TFT tRfRFF t'TFR PRFRTR RTR 11 TrPTRT FRRR FTFT'Rt % W fF^t 'RTRTRRRR 
'RF R^TRT FRNR ?TRT | RF RRFJJ fF q^TR RTF ^FR f|

tourmaline A'-ilR

OT FTRTiTt F 'jFR FTR 'At STR f I FFRR: R
RTR RRvF % SIR f : —

(Rv) TRRF FTfRRF. RIRfiiFOT iTF 'RTFRRF JRF-RTR fRR tl

(»I) f=HH OTRfFtRRF. kk/RF RtfR RRRT RTR STR FT

(R) fRRF 'RTRT, RRMROT * RTR F I iPT^TfR Rfe 3TFR 'qFRR klT 
TRRT R I RFT RTF! RR FTFT ROTTRT RT FTR fifFBTT

-5................-.v.s. 6ldl R I ^FRT fFFRR,
RPOTF^OT tk RIRk^pT rIF T^RfkT RFR f | tRFRR % feR-SPTRriR) RTR R> RiFR 
RRRTT RFRFT FRR-RFRFW F klT Rl

F FT RIRT RIRI-11 RF
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mi*transcrystalline fracture

f^#3RT KHTI 

transformation range
^ ^ TOT frr*TT:*f rrm ^ WT £

^ wi qrro f^f m ^ ^ m « *i

*'lmVi*'J| m*iH

'^Midi'JI dNtransformation temperature

rjfV-pj—critical temperature

.................. . „_1V1„1V11V11V_., IrartiWKM^n ',“,VI 1 "

if 5Ctsf, ?t?renW, "•’< #w-3PHn gift a> w
tl "HTT $*-Mld ‘‘^t M>^d 11

transgranular corrosion

jjjpw ^ ^5 ^ ^ ^1

5fgn;—transcrystalline corrosion 'RT

transformer steel

^IrtT
Ml* * 'ijM-. R^TF71!

qiTTTjp; fcrrfrr

r TV] % 31^91 fWR R Vtgtt % R

transgranular fracture

W$3[ 
shti

fracture RT

transient creep

[dfiqq 3T^TT ^ TR^RRT %,RN 'RT ^TRT o I fRR-

l^nr ^ ^ t #■ RI^TRFTT TO ?T ^T

trim ming

T^lf%?T 3TRRT Rdf^R i^nRT R RRFT. R^T RRR :j':nTT ^

RRRT RFRTI

409

s-/’*

^-SRRTT RTT RRM fl fiR RFJ 3TRRT fR^^f
RRRTRRT M % &T*t tr RfTRRRT f^rf ^ tl

lattice defect #
twin

RR7R

^9—lattice defect % 3FFfR

type metal
STIR RT^

aft- w^if # >*r fff^ sttfrlaift g^n % a^r g^, lpfcllr ^ 
grai ^ 54-95 fto, 2-28 sitera tTf^ft 2-20 fifera So
Bfti ti feT-*ry4o sit ttoft S; ffto tfeo^t fintw star li
types of coal

4>lM"!l-y^M

RT ^R #R R^IRTWR, JRrM, ^ gpgqr fetni^d STT^l

ultrasonic test RTTRoq rrftyoi

nondestructive test % 3TrPRr

ultrasonic welding RRR^R df^ii

t%R—welding % wf^

undercutting STRTRT^R

weld defect

unit cell
RRTRT RRT

RRRP’pr, 3TOf 3mr 3fnpf ^t ^tor r^ . fro rrr ^trqt rt #t 
fRRT'Rf R ^RRffRT R fmRr ^T ITT^) RR rift tl

unit operation FR>Rj RF^mi

RRt RfaRTWTT Rf^RT-RR? fRRRT 3TRT% qRFf R1 ^W,
3mr Rfe) RRTRte RfTRRR tB 11 RTR fR q^f % RRTRte 
Rf*^ Rtf ttrTTI RRTRRlFf RRRR.RRR cfRT gfR3f R^H<U| |
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UcfyCf- '/I 'UrMunit process
3T^T ^ ^% gwFt smi

?f f^^PR, TOt. 'FF^R, fayiFR, ^^Jl. ?RT?R f I
snf^if^r, atPtcn

universal mill
f^TR 3?R5R % ^FR ^ ^ ^ fRT I fRT ^

to ^T ^ tJ te #■ ^ fRF♦HIHM3n^R % 3?MF ^ 
ct>6d ^ I

:3RRcTunskilled steel

—steel

^mt\ 5filfd^ dRupper critical temperature

rTR fiw R: famw * -prfRR'^-'ii-4d
^r-URRF?^ ^ ^MiiRd ?RT R dldl tl oltR (In pc
eutectoid) fRlTcr ^ pr ^RRT n smta ^W- ^ ^ | ^ RW- 
Tg&zfe (Hper-eutectoid) fRR ^ PT ^ RI

^fUR if qi ^iRich rTR Acm f^| 

upsetting
t^jRt % *RR !J^R '^'It-q^U ^ % Rfi Rn ^t

f^TRRf^T. «

snf^ =RT 3RT^ # ?RT tl 

vacuum degassing

?R tp: RH561

tl•*fR1l<1l

rpTFR

3RR

f^qld HA^hH

%ferr—degassing

vac. melt.

^TfRR, 0.5^1 qf^yR RTU 5R 3FR TO ^ ^R ^ TO 61
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4 r-'-Riri>4t 6R 11 fR5fR % fTTOT % 3FJPT?; fpR-fR 
qr dM^crr, qfrm^T dlff % fRth % f^rr fro to t l

R TO

vacuum metallurgy

R* PTOI-TOR TTOT TO qr ^T TOTO: ^TOTI RR fTOf^T 
^ fror iror % fro yuki'Mi stfro qR^yr qpTT to t—

(^5) TOR-TOTO. f^rq frofq-TOR

(^) fqRRT, RTO-mRTUT TO=f tl

(q) TOT. fm fTOfq-rRR TOt tl

t^R^tlTOTOqr^t^ajf^StRTOTOfTOTOtf^tf^^TOT 
ynro tf tort 11

fTOR R^qrfir^t

:?TO tlTOTO

uranimte

^^1561 farof #r, 
RTR. TOT^qR tTOR fTO-fp^r TO-4T R TO TO 11 TOT tf ^TOf ^PT TO 
tf^. fqf^. ^llTOp 3^ ^ ^ ^ f, ^ ^ ^ ^

t ^tr fqror tort (ixometric) to^R ^ fTOTOro Tot tl fro1 
^pTTO TORf^ ^ TO 64 TOto ir S9 TO^R TO TOl 11 fTOT TOTO

&fr rf&w fRWT % {TO tot tl TOTTO 5.5, ypTOT % iRTO 
grro^ro 5-9.6 i

spqi q?

qRT TOT

vacancy frfaTOT

—Lattice defect qr TOTO

vacuum arc degassing frofcT grr^T f^tro

^fTO—vacuum metallurgy

vacuum degassed steel

fRR fiPTOT RTO t
faTOr fqtfTO 

to nro qq >jto to fro to ti

fTTO

TOTO

value tro
ITOfT -jTqro 3TTOT ^fTO qq qTTOTO grron
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tjw, 81 vfam rTM. 9 3 ^ ^
-^m =5R ^T ^^51 ^T ^TH ^TH ^

fg^T TTTrfT 11 

van Arkel process

t#5R ^ ^ ^F!

g^TR i

valve metal

tl

g^TR

5^7—iodine process crystal bar process #

^Rf^RTfrrvanadinite
#■ ^ttt^, 3Pb3V208-Pbcl2.

11 ^TR-^Rf % RTR RW RR^T R^FITFTRR R^TR TR^IT

ripTTTRlTRiT^R R>1 RRT^fRR ^ I 

Varrentrap s alloy

35R R^ RFRT fR'RTR faRR 66 RR '#- RR R ^T 33 RfatfR 

^?fRRR tl 3RRFT ^TRT ^T R^R R ?TRT -1

vectolite

■RRRI "1l"i.

RfR^TR TR'RTR

RR^FRTf^

FeaOs. 44% FesCK ^TT 26 RfRifTRJ^T# ^RR> RRP4 fRRR 30 RfayTR 
CO2O3 ITRT 11 R? RTRRT^T % R RFR SIR! ^ I RR j '
q rri RTJT #TT 11 fR^RR m RitfRR RF RTfeR 'RIRR R TR^

^ ^RT 11

HRvTR
vent

rmf % fRRRRR % ffRR RRT TO RRF I RRRFT RRR R RR RR RTR RTR *
^R^RRT^RTRTR;^^^?lRRRRnR RRTRTRR RRT^IR

hrir R ^TR rtrrr^r R ^ ^ " 1 

vertical retort furnace

RRKT
RIR

RTSR RRTR WR

furnace Rv -JRRR?f?lR—furnace retort
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vickers hardness test fa cm Rv5RRT RfT^TR

RfeR—hardness test % wtR

victor metal fRRRF 

fRc&FT^ RTR fRRTR fRRR 50 jfRSflR RTRT. 35 RfR^TR RRR, | 5 yfR^TR 
m 3^R RTRT ^ U/dfafaqH #■ f^rmi WTRT f| R? trp^
RRRFtR #T RyRRRTR ?TRT f| f^T RRRTR RW-R1RT R ^RT tl

RRTR

viriginal metal WR RT^
metal % BtcKfa primary metal

vital
RTfRRT

1.21 <
RfRVTR Zn tTRT tl 
RTRT tl

WRRR 3RRTR RTRFR f^RR^T ^IRf RJ fair ^Rj

vital lium

^ifRRR-^TRF^R-:
farifaiiiH

I R R^TRnfHt tTR t77T&<

RRT rFJ iT^'ilR RTRIRp-cr if fRypf i| ^q^|Jlj| to j

% ^R fR fR^tlR'^f rp- Tirq ppp ^ ^
■S.'

RRRII

vitreous enameling 4'lRiR fRRtRR

RIR ^ W ?mr ^ R^ m- StTR^t, RRR^p-. STRifrRR RTR R5T 
RTR^RT! R^FTRIR RRR if TtRRRP~ fTf^RRiT 3l|r RT?T ttRT 11
RPRR RR RRRtHT- R^T Rl"l^l R5 ^R if RRRTR tlRT t 3tRrt<l^ IRRftHl 

sh RT RFRRt %^RR ?RRT RRRTR R RR, StTT^R ^RT^f RRRpr
fRFTT RTRT tl

void Rfarl
I. fRP^r 31R fa? if TTfaRR ^ifar RR? SPTRT ^ I

2. fR^RT RR^RR 3TRRT if 3RfaRR fa^R rRTR |

3. ^ RPpt RRfaTRR RRP7 RRlf r| R^fa^f if 
tiFR'"R ^tfal RTHI

drR"i Rifat
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vulcan metal
gra teni W 8' !Jfera aw. 0.4^^. ^ ^

, i uc;i^[w, 0.7 yfasRi 4.4 -mj mm

^ f^r ^rar ti
#rt yq->m

Wagner's alloy
^ tk gptra^r « fom °-8 r^'4. 10

mk ?k 3m^if ir ?Trn ti^f, ,k5R

Warner's metal
kr37 ^ kT, 20kw, 

26 skrsra f=#7T #: 11 bm ti f^y 3Wi ^ w ^
igrm, mk ^ iiTtr ti
warpage

kk # 3^? % ^kr % kR ':MT ^

gt^Mkr [q^ '41JT I
kk ^ rr k?3 ak ?trr4 3N #> k5* 

w ^r kwn

i.

#5 'kkr^rT SRT
2.

^FT y'FFTwater quenching
ksn—quenching

^trqrpq
wear resistance

gp^kn qkr, kw ':k 3^t % kr =kT wk

aw M « ti w^. awr aai w-
^UT, g5i^R, arigifaa #& ?ara sgrro aarai w

tl

weathering
rr kj ktl U«*

i1!
417

wedge gate kf ^R"
k9rr—gate

Welch's alloy

w mari ^ j^ 52 !jf?wg gr, gk 48 afeifra rw mat
^RTT ^T Hk R tal irPTT f |tl

weldability

afs^r aaw aam ^3f % ^ ^ ^
ag-iTOTfa^ifqTf.nfr^t, (*) qnj =s <w *r 

anaa (g) ^ a? ^ (a) tea aw a aaaa faftna
rRRfan

iW7!

weld cracking test

w^T'^r r k? ^tr ^ qf^pTi, ^ ^ ^ ^ 
^',^'= ^ % kn f^TT ITHT i, it qfr^ ^ t|

weld decay

^ #R7T ^ gpt ^ittti ^
?T ^TlfRttkkl *krk qr IRT^

■ > v . kR t'3R: fR
^ WR tntRT Iirr qp? R %ktR ^RT %
wrq rf RPTT RRT t R HR ^Hf r ^ikm 
yRR m rr q^kr ti

kr>jm

SR

<r

RRT11
TRR rTiq

""1 S

^?m?TrRTtTq?RirRtlf?T

korr—intergranular fracture

weld defect tfq

k^^rf3RTRtRqk^l^^^^5kTriRTTqTfgq^T 
kfR rr§3T tl qrp tm Rjr r—

(a) 5RT?- (ot^^W) (cracks (longitudinal)|

RR % ^5 qr iPRT ^ =frt TTf Rlk q^T 3RRRT imt
fw |
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(^) (crater crack)
q* % ^tr #  ̂-^1 ^ ^ ^ ^1 ^ ^

?T^f tl^T-^T ^ q#<T Wm % ^ ^TT

(tj) gRT^Sfl (inclusions)

% 5W ^ ^ ^TrTI

(^) arjnf-TTaT^r (incomplete fusion)

^ ^t: ^FTf^T ^ ft rfHT I

(^.) (incomplete penetration)

f^t ^ # (multirum) ^ ^ ^?1T ^
rirr f^?: ^ ^ ht 11 n ^ ^mr

1RT 11I^TTI Q161<H 

(^) (porosity)

T^c*tT 3TWTI

(^) arsr: (undercutting)

t # %r|^ ^ ^F1 ^ ^ ^1 

welded joint
^tj ^ t^TTT fqfqR W ^T ^Rf ^T ^—

TJ5 %f^rT ^TfST (hut welded joint)

f?55f ^vRT MoFW ^T TTf^t % ^T %tr? ^

^f<rSd

qffqr tR> rRT ^ i ^' 

orfoT sfr^rl ^1 (lap welded joint)

^T 3^T tWT 3rf^tRT ^FT ^PW
^ fl

^fgrr—lap wld ^
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gfrrgrT ^rftr (seam welded joint)

4hH-4cr'S'1 % FiFTf^Xf 3rq^r ^Tl

■TfetT—seam welding 

^f^srt ^?fsr (spot welded joint) 

fa5! ^ 3H-IH ^Tl

^fetr—welding % strF% spot welding rft

welding 4r<r44l
Mmz smr 4t ztfm « gjr rrrw ^rt i

^R 3PRT dRiRqn ^T 3M4MI f^4T ITRT11
t-
SH^ (arc welding)

^cf^r, ,icth-^r.su f^r fafa rf %^r-3n^ ?r yrR ^r ^r# 11
-OTcfc, «tT5 rRT WtT ^ fTTic^jjl %
f4)4l Jllrll § I

cSc^R

^IrH-ji^i gfcTgTT (autogenous welding)

4R'4u ir ?T^tT fen ife ^fe gw qf^ 3R^tT if 
fenr 3!rt 11 fWTOj^gmr^R^T^WT^ffent^mi ^rrf^«ti^ 
#T gtpqiT-^ % WTFRT % 5^1 IR ^TRT 3mr 

fmr f iWlTW

%fetn (electron beam welding)
Rfect if feni ife qi'rll ff fe^ferT HFR-^fe^r I ^fif

;5rfe 11
F1 gnfer fenr m ?rrt 11

ife ^fe^TT (electrogas welding)

«n^JM ^fetn % ?rr t ^ ^tr r- strRr %
35T !RR iRr tl

^ ?RRT t fe?fe ^fe^TT^f
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(electroslag welding)

ff frTqrar-^rRn fw*T *h^i
% to^ nftrm ^ ^r Tim ti

yfrr^m imri rrt fmm mm t mm mfim m nrnmr mm mr fwfmr it
mm ^ i

fcTf^R (explosive welding)

fm#3m TimPTtmm fmpmrnr m ^rcnm
m# i

(friction welding) 

nm ymm mi mrsf qr
mm mi mq mnf tot m m mm 11 m mtr mmq, mq
m^FT-mq m: fMr mrm ti

*tm STT^ (inert gas arc welding)

qfamr f^imm fs mrfq. ^Tfmqm fm# mta imm f^rr Tim
11 sfer ^mf % mirm qrm m, ^r qFpim % #q TTrrrqfqm mtmter 
m^ri % qfrrmm # rnim ti imm fm# mmm
mqsrqmm it^Ti

^TT ^riq (gas welding)

qftriq-qmm fmmm ^tt 
rRriTm mm ^ I

(hydrogen arc welding)

rrap yTmmff-mTT-mm-qfei1! mn f^mm ^f'-sn-rnmn inirmr m

qr mfmqm mirmT f^mfer irmr m irfrnmr % qftqfmr it mm 11 
m m «T|i #qm irdt t m qrrqr m%

mm mm mr mmm % mm m^T 11 mit rnfmsr m mi mn mlr 
miT m #1 ’jft mn qm^mm 1tT mrnmrmm ir^t i nr mi mq m
SM’Mhil 11

in imn mm

mrm qr yp-q o'i'^hi ohhmi

tt TT^mm fmq mm mm miimrnr

tt qrm ir^fr i im£ m qmrm

4212s—231 M of HRD/hh

mTTr qf-sn (laser welding)

qmm-qfmtm q^r m fqfm frnrm m^r ^-m m 
m ?rmm tt^M gym m mmm 5 

irm 11

fmm qf-sn (MIG metal inert gas welding)

m qmrr qq '^fer q*r ^ fi^t ^^1^
■4t m?rfr 11

qrm mt mm 11 fimm- 
mrq m mrnmr qmfqq qm

ww, qrm qq qqm

qmm—TIG welding 

mm qfm?Tj (plasma arc welding)unrjqi

^tm qvt im ^ ,77^ fmimm imm mqmT 
mm: mqm mmm mifm ^ sm m fm^

qrqr qvt mm i i ^rrm 
r mmmm m mi im m ^q ff gmq

tmm mm ti wm qfm mf ir^ mr mm tt mim it m mi fqf^ fqyrq 
Tqmqr ipfr ii
liq qf>^i (pressure welding)

^ %fmtq-qmm frnrnm mr mim m fmq m^mr m mm
^ Tmm mm it qfmfm qf^tmi 

qfqrm mfr- jq

-mm im qq qmm 
?mTT m mffm ^t mim ti

(resistance welding)

qmtm qmm m rnmyrnm mqmr mg imn fumr-mm m mrn m 
Tmpmgfmrlm^mTmm^t, wtt^f^r-mTTqr^mr Trqmmf^rmm 
mmmg mmFff^srmfimq^m^Tti femqqfmmqTiTqmTqmqmTm^
qrrmr mi fim mm ti

frmrnT qfrnlq ISIGMA welding (shield inert gas metal arc
welding)

ifeq—inert gas arc welding

fqi qfmtm (spot welding)

m qfmrnm wm fmvi it rnirf mr qr^ mgqm mrm m
y ^ ^^m ^ ^TT^ mm 11 rnirf mr irmf mr h

mrnmrmfmmmifqvfqiTmt! fmirnqmirqrqTqqgmqTimt! 3^?^%
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^ tm t s^r ^ ^ ^ ^ ^
^5 itffrtn (submerged arc welding)

wb ^fotn Iwt fro % w '#: ^mr ^ v-
3HW % ^T iM^FT faFT IfFH 11 ^FRT % ?FT9F?T? ^T MJ^JI
imi t#: 3# ^T to ^ tf fFRfOT feFT urar t fa*rar ^ 

n fi/th ^rt "ididR m^t 11 ^1
WJ?F\ ^T HFTT ? '#■ W ^
-W im ^TFI tl ^jf. ^T SHT^lfaf ^TI I nRRT
c|iqiH^<ilF ^rpry ^£i men STR ^dcrM-^ ^ R? ?T ^T tl

ferj (TIG welding)

u<*> y«TK <^1

IKrlsb FTolR ntFR R
t ^t fom T

?tvgTT—inert gas welding

cpaSJoF (ultrasonic welding)

: 'jFTR fwr ^ #■ rRnf ^T tjqFT TTFI HHI ^ Ig^Trf: .
H<moq ^Rnf ^ ^RFI11 1RT y«bl< ^T R, Ul'-iT-

RRv qF[ f^RFRtRI FFFT ^ RFT ^I'MI I

welding delect

^qr—weld defect

^Rin fR^rr?welding electrode
UTfl fTTT^r? ^T erfaiF ^ ^ '^T OfcRRT fWT % T^RT iF^tT

f I F 'il^R ^ ?1R ^ •—cRTTU

I. Witl^ ^f<rtF R RR sRfRT T ^7 R TW iPTRT 3RT^r
R ^ R RRI yqiR-i FIRF? fWT ?TR 1RTRRTT RRT

2. RvTRR 'dT^
RR^ ^R RR % RH RRT-RRlfFR SIRT tl

3. TTRiRRRi FTfsTTR RfR^R R tl 'i'l^iH ^?l R ^7 R^ RlRRj Rr^;Rf Rv 
#R ^TR> jRRR tlRT ^ I

4. rRrtr rR^r r rr; rrrt ^rrt Rrrt RRT rrtRr trRi t rr
^TRRfR fR ^14 Sl,rtl RHT F |
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welding Hux 4Rsr rrt^

_ ^ , , - -.............................Rf?IRrfT
^ Wtmit, RTf^tf % RRR

RT^ 4 ^"W-RT m R? TOT t ^ RRI % RRR> R ||

wek,inS rod RRtR ^

1. jRT-RRtR R ^ 3TRRT RR fR R ^ RT^I

2. 'iTT^ rR^tt R gr^TRTjR fTTOT? RT RTRRRR: RR^RR ^T RRf
t?RT 11

welsback ^RTRTRj

fRM^ 70 gRrs^ ?MR7R #T 20 ^9RT Rmr STW 60 
iflR tRtrr, 30 gRyRT Rmr, stR Rrhm, ff^RR. ^ ^ttRrr tRrr t i

fW TWT Fr TTit^: gr^R R RBI tl 

wettability

1- 'TRRT <5RT ^T dloll 3RR fJTRRT I 

2. ^rRr rftt bIR Hechf ^ #g ^ctt i 

whirl gating

TTjKtRBT

RWft ?RR

tfeR—gating % bbt%
whisker

^ut w, gnro % stRt^r gwr fTOR Rr^t bt^rr to Rtot bbttr
^TRT ^1 R TOTfR TOiPTO tB t 3B: ^[R 'btRbt RTR'-R fBT tl

3RRRwhite annealing

tfarr—annealing rt BTRrfR bright annealing
white brass 'Rrt

«^^MRR^R^^RBTgTtem^tlfR^^WT.3TgfTO

TO B7FJTO B^: TOf ^ rrh r fg^T TTBT tl
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white copper

^t-^t ^tM, *rere
^c>q< ^ =t)6d ^ I

white gold
wam ^1 ^ f^T ^

t^T ^5 WQ St^T 9%d ^tl ?^of ^T HT^aR, ^(rlfs^d, ^RT
iwr f^, « ?rar t. f^n ^ tiftT4.

9%d "ll^T
white iron

%f?3TT—cast iron %

S^Tcri oTT?!
while heart malleable cast iron

— malleable cast iron % tSTcFfamra'i

t^rt ^T?
white heart process

^p^ir—malleable cast iron
malleable cast iron

W> '^rPH white heart

white iron

rjfjgn—iron T, itrPfd cast iron

white metal

*,1 * ni^t« arnir * fasng;
smifd #■ dra(^) W],

^. ?tTfTT ^ ^ 1
KTdT^I

(?1) dra nd. nwd 75 ^ so -Tldtlld did! ltd! 11 dS did % PFdJfd-
'-jq&ti d>T yipdd-^dPt d|

ydd dld^77!
white slag

rn % chl<"Odd dHdffd d Mi'dHd 
fddm dddt d dr

dlddd tddd tddddld 
F?dT ddT ^II fddd 3WT '^d’ddd ^dTd

^Idd d,I

jcpIddFf dv FT11 Idvdl did! d I
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l
widmannstaten structure ^4ddFFd?d d^ddT

dd '^fd dN d ^tfdd^ dT d 3dT

m^T t fdddd srfdFtl^fOicf, M ?JdT ddd sftt =r
d7” dFd dTrtHI I

ddTfd 'jp- rpTTfd 
ddffdv ’^d^d dd rvj did! % 4-11" c^j f^FFT# dFf % did 
ttfld'-H did! 11

dddPdd1;

willemite fdrrfdTfd

^ dd 'Mfdk-t^e, 7n2Si04 W 3Fd % did did! dTdT
? I 'Hmi-q-i'-n, . . ^ mfr *?ti if $ teri d^r-d^r mddddw fd^
fd^rr dv * tfr tadi ti ?ddd f^r dddid dd^Mm f,
5-5.5. STldfadi dd^d 4.0-4.1 i

wire drawing
dR ddFI

fdRfr dR d5T ^ddl d^ ^Td d #ddR 3dd^ ST^ddd ddd .did dRdl | 
^ dR ddd fd oqrd % ?m> ^ddi'^r ^ dm d dd d^ ^md urn w 
dd ddi difed dd dd dR 5Pd d gt 
ddid ti

I dg dldRdddT ndi ddm ^it

wire rod
dR vTf

Fddd i .25 d4r oqr^ gjTTn 'tjRffdfdd 3mrd md^i 
ddRT dR ?#dd d mdl g|

Wohlwill

dddPT sTdRT didd

process
dFdfdF ddid

. . I gd ddid d dddd
t'dmr d 94 dfdaTd d ^d d^r gfdi 'Jr yid drft grdT ti fdd ddd- 
^rmfd % md fdddd d styidd % ddmr dii 3ddm fdmr didr t 
dd fdi di'4m fdnf tp^T dddfT Wf ddl #=TT g fdd IFd €drg dot 
^4dl Fddd 24 gj^t t,

wolframite

^f-^ftjTSTd di [d^-Hp- Wdd^l dRm^'JI rr^

Td^dlgd

d7^ dii ijd^ wdi. #gtmfrd ddc^ (Mn Fe) Wo4 
dTRddd d dm dRTmdm fddl^ mm fdidT did! 11 
dldl did! g|
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Wood's alloy
Woods metal

Wood's metal
SFW 50 afesM W4. 25 ■Jfew . ’2,5 

fefrm * 12.5 ^ ^ *far 11 rrsH-qm 7°-72 c «I

t ^ 5« ^ ^ ^
W, ,*, ^1».' T.^M ^.-iw « '?'F'i W ^ ~r

% feq fen ^ Tnfe 3<fe1t wa wit 7n

ITaT^Trn

WORCRA process
3pp gn^i^n” ^ ^ ^

||
- stl^TT

"^p- cfTHTf^ frstTfe^T 2- 
^ ^ ^ I ^ ^ ^ ^ ^ ™

rife few fel ll 5«if fet «ra #-<1) 
w*tt) (2) waa-fftt ^ *afeai aawii (3)
, 3^) i at amm «f ^ ^

qqw^ ri frtfet i I ^ Stl^-SIT!

^ i fefe W ^ * fe! ^ ^ ^

urar

Wrl ^l^<rt ^ 3TTf^ssra rm ^T ^ , MfFtd

^M^ZTcTT
workability

fe aai qffet. aMt? ■rtrn *t -Tfew trim a ^ a
tl^kTT

work hardening (stress hardening)
hardening

427

working

Mr ^pj PT^rt-%t tr

(spinning, §Yf* 3W ^T ^

'-if^r^tfuj

^ fer riR, ^ ?*. tfe, * tfef
«q, ^mr m ^T[|
2. ^ ^JPTT

(cold working)

TFpPf

(hot working)- rss vr^rjz^r *( ^ , ■ ^ ^ ^ J| ^ C4P-W T7FI 5W

"^—mechanical working '4?
work roll

5FP7 ^TTTpf

TP^rr—roll gr

wrinkling
^Ifpt

apqS'lf!L3^,, ''l ^ f^i fe rar ^
fPTT^ gg g^ ^

wrought iron

—iron

wuHenitc

^TT flll''t^c PbMo()4 =Fr -^frf tf qit gpt fgj^ 
?rm ^ sft ?? T-gr ^ Ftm '^pp^t 33 pp-t f^prstf h
l»ti*«'l *)* -^gi

X-alloy

I ^ Ptt"I^HP ^TR 
^ I "3n'',+,"i33l'3MI3T 1TFTT

^JRRT 3. yiO^fO 6-7 I

u. 0.6 tTfaypr Si 
0.6 Ni ?Ffi S| rnt^r SH % ggnTj

_^r TPW RTjfaf^ fp'>gpj rwr 3.5 gprypr C 
1.2.^ grrryPT Fe. 0.6 (jf^ypr Mg #-

4^S



i'-I^HI *HHIi~'-l

m\ tl
xantiil

<jcfi Frra fir^ fwr si-90 yfam ^i. o-i ^t. o-4 vfam 
t^T.S-11
F?FTT i ^ \'^\ ^ ^ ? 1
X-ray clilTraclion

I ^w. H 5TK n-M

rr^q-J^yu|

^ffjrr—ililTraclion

n^Ff-t^TTTi yta-ilMX-ray lluoresconcc analysis
1R | rrWf^qi Wj RF['^ *T rr^T-f^TW

t^zf (W?T -JTSlf) ^T?T ^ T^HT TTPTI f I f?T
^RT. 3^-R ^TW? * WRT 351 rm ST^T ^ I 4? -IHI^H'4

Y-fiT'^lRY-alloy
u/;1iH^qTT ^ ^T vf? . W ^431 'RR 3^ *T r^T ^ |

^ I 3.5-4-5 'JRyR 3T4T.
2-1.7 #Tl/TcT 1.8-2.3 sfaUR 0-0.6 3HuR RT?!. 0.2-0.6

3Tf 3in"3fRf :TST
i » - r

m I ^ 413-3^ zpTR 35 35PT3 ^3351 iWT ^ tHRt^T

Vimf 35T 3^H 35 f^rr SIR ?l

ZR 3

- !

T^R

65/35 T35^ 35 TFR ^5 fatj yR? I ^RTRR W4T IT fTT35T ^R-
TTR'4 nTTlRTT 20 R >3f3 Rf f3 t 35^--3i^H 33TTT 34 ^

g-1 ijm’-cq tf TT^T ?T HR'-TT IT M'TM 35ITT '41 3T3T S '4F 
qrjiqqfa 60 3f3yTrl 'MCcbf RWT 5 3RyR ^ 3T3T ¥. I H'ylPRTZRl 35T 
5RR 3^jRTT 3 ^yR TTWT faRT Z^IT ¥ I TR *TPT'4 JT33R 35 tTR J3WT 2 
yfom im\. 1.5-5 yfrTyR 0.5-1.5 3myR 34 f3334R4RR i #C ITT

q1 R3 aRT 4T3T 56-62 3t3yR T^31 ¥ I

yclloxv brass

^3 33) 3'oIhI 31 »H3)'nl

43*31

i^R 3R

^RT-^qr 60-40 f35*q % 3RR 35 f^R 3333 313 13*13 1 -3 Uf3yR 31*3 
SRI ¥ I f*f 433 3R 41* 4T4R3R MI3-1 41 3533 £ I

vcllow metal
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vield
1. Rfssj 2. 3*r*T3

3f*TlfT3R. 45 41* 35T 43f**rf?lR ^ ^ ^ o
4 33 41* 351 ^tt 417 *T 4R 33 4 3IR q 
35 'qr* 53 f33 qir 4

jR3R | 35133
FRvR I 33713 3 *134 4 317733 3*313

414 33 3* 333 4143311
yield point

^333 f34RTl ^ f33T 43 43531 

yield strength
3*T*13 414'R

3*143 133 

41* 3'SR,
yiR'41* 35 34R 4 351| ^ 3*^

?

35*31 3|

d"l3i—proof stress

Young's modulus
34 413135

™ ^ ^ (Y) ^ ^ ^ ^ ^

s
Y -

/am metal
% 413

/'-alloy
T?-144R

nS

____  N ........i £t31 tl ZR
?4351 433R 41433 414 354rf33f 35134^ Tj

Rf>#m ftrw fwr 6.5 tfeflrr Ni * 0.5 nfaM Ti
3^11131 41* 4*33 353R 313111
£rt ti
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zebra root

*7 '■Hiw T^T ^T m ^FTHTI 
fq OT- v^T vT ^ H ^RTt HHT ^ TWT 11

WW^ ZFtiktei t^f ^T TOTT UTT^J T^I 11 1^ W

olFT PT^l^T lHI''tT/IH^ ^T 
^T ^F1 11

|(rJCf)|

. ^

^T, Wf ^T

■qf^Tf ir ^T *T ^ '-1^
% qyp5 ^ q ^ ^ f,lMI sHI K | fq qFFf ^Ff % ^)U'11^'’IJ'
q q l7ITq f^I ^FTT 11 fq^T TFTFT qaiF ,Jl q Wfflt ^ WT ^ ^ 
ywi jf^qq q ?W #r rqqaq % [hMI11! q ^FiT ? I '-J^

wt qrq qRT ^ w<im'ii ^ i"i|,l ^mi n i qioqo

zinc dust

*UJI"H

qqfFl qFHT
qq*qr 7.1 i

/incite

SO ’THUFT TO-qiWf^. /nO. ^FTT ft | fqqiqq-qqF^v FTqq q,THTT 
qq qq^f 35T q^qr q^r ^hft FFti qqq Titfe smr ? m fq%

qqquFnnqi fw q qqi ^ qr ^qrqq Hi'-ti
cfife 11 fqspv ?qH qft qr fftf t qr qqj^Ffiqr % ^ij,f ^qn qq f i

qqq m 3WT ^FFT T^FT ^ F qq ^ I

n^- ?qq q^F? »qFzinc spar

^f^rr—smith senile

5li''ll'-l
zircalloy

i^ffqqq qp#rq ^ qqq fq^ qr ^ft ’JVTTfqq ^ frqqqr 
q 'fft ^qr 11 ^ qyo "iqqi I afc fqq qrq^ ^qr f i

fq W I: feq 1.5% Fe 0.12%. Cr 0.10% rM Ni 0.5%
cq Fqrq

3iT;"tw hvt qqc'i

qk fq^r qqq
fUickT: q fqq qr^SPFT % fFF ?FfT 11
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zircon
qr^R

qqffqqq; qrqq qq^uf 7rsio4
^ q™ ^ %

^tTOqq q?tgr q r^

I Ff FFTf?. 
qFT TM qFff f i zrz

qifqrfF

qRi w. i

t, “3t ^ ^ *67 ^ ^ ^

^ tl .0,0 ,7. ^ ,,

Z-metal
%-qik

r r ^ 'qmrqq^f 0^ fi^q 0 75 ^
iqkRR, 1

, . * •■25 gftTi^RT ^R. | gfqym
'T'm ^^ ^ 2°-2-6WIR t (0.3-0.8 Vfom 

^qq) I fTO 3^ iRf qrf^ q f^RT ^ f,

^-nickel

zodiac
qrf§TR)

l6^^r^:2oaftsra

zone melting
qqR rFR

fafesraf

^oO q 1
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3T^rR?one refining

zone melting

'JlKISC

^^ITT^r f^FT 35 f^cT, 15 ^rf^TSRT
^rfwr, 1.75 yfam ^T#5t ^ 0.5 star !i ^

#: TO f tor ^rar 11

zorite

n

433

tiH"1 TfrrgTTTi 
3JdV IM* Hii'jq^ '-m^R 
3td^ Imi* 'J| ^JtT 
tifi/T-r-rN *-|f XJlr|
'to
3TfR-«FT=r

STf'lT^trTT

zone refining 
interatomic bonding 
i n te rp a ss te m pe ra t u re 
semi finished 
virgin metal 
fire blow 
cold forming 
cold shut 
interstial solute 
inclusion 
search coil 
push bench 
weathered zone 
shearing 
erosion 
erosive 
impurity 
objective 
forming process 
oriented 
orientation 
semi coke 
sub critical 
com minution 
teeming 
sedimentation 
scoring 
incoherent 
case
supporting material 
sprue

StHK-ll fcPTO

tiFT^T

process

jPT^FT

^f*TTOr ggrq

iT^TF^T
TO^r

STTW-rpfTg

434



sizing
graphical representation
cyclic load
striking force
brick work
scrap
etchant
noble metal
impression
extrusion
shallow grooves
rising steel
metalloid
consumable
rippled surface
exothermic
heat treatable
hard facing
coke breeze
ordinate
edge
edging roll 
cored structure 
boiler
mineral benellciaiton
tu rning
nelt
fluxing
gravity die casting 
gas welding blowpipe 
shot blasting 
stacking fault energy 
magnilic susceptibility 
spin

'-iPTN

■J'-iFn
d<rHRl

TTRm

JiTTT

rfTTm

ti

FFTF
nFTFFT
rpv=F FFFFt
FTT '-if-iri ^FiFT 
mFraT WT

4 >5

W-^FF

foTFFF

'il"lNh PFFFT 
FTR

WFF T^frF 
^FTT WW17! 
f^FTiJT 
FFF-RTFFF 
FFF fTTF'-'-F 
FTFFFv 
FHF> fF^fF 
FFT-'TF’FFT-gfrT^ot 
FITTF RFTF
fF#fr

threading 
leakage 
reaming 
alluvial deposit 
checker structure 
ignition temperature 
ignition tendency 
Hame hardening 
ri filed
ten sale stress 
tensile strength 
elemental form 
stretcher strain 
temperature gradient stress 
thermal shock 
ternary
rhombohedral 
isometric 
mirror image 
bright annealing 
binary 
duplexing 
tetragonal ity 
tetragonal system 
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