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l'agc -\ ol' 1.3

i1]L(,"!ru-Clf rON {)E A!{MAT[ }IruOli
I I I'IA(]1ljIIl Ac "IlQ-i{l/lgIBll s 

- 
I s2s0 A'

{}. FO R \\-\ R l}:

fl.1 l'frrs sprcification is 1:rcilarerl for manulacturing;rroof mtchtnett '\l'nrature Shaft

;,r tlitrrr-hi l raction Mixor to Nlorlel [iS-15250A rnacle out o{'tllo1'steels intended

l'or use in 6i(l KW. 215{) rprn.(.nax.) 'l"raction N{otor'

|i^2 (.I,\\. \\i)ltill lili.e tr-r llttrchest.tlle Conlponent in forgecl & rtrugh nraclrinerl crrnclititirt

fo l)rg. qio. l'fWl).095" 010 (ltrtest version) frorn Indian'Iratle h:rving cxl)ertise

alt,l et.ltericltcc in this tr pe of u ttrk"

{}.-} -lhr: fclirlcr-ers urc reqrrestccl to stuch'carefullv the DrarT'ing rrnd Sptrcification

tretil;c r het suIlrrit thr,it" ollei'.

il..t 'fhe 
tentlel-ers are tri note that Ct,W clo not ulttlertake to supplY clra',ritig:;|'t r

r',irgings, neccssar\ jigs, firturcs and tools. templzrtcs antl/or I)rocess shcets ()r an)'

rither such tlctail:r" C, lU, ntnr,, hou,c\,cr. coillment/suggest altel'atiotti moditic:rtiott to

t5c srrppiirrs. tlrilu,ings antl nrethods if requirctl cluring fhe malrtllacture. tt'sttng, '/

ils1tc1f igp 9f thc llrof(lt\,'l)c irnd/or use of tirc rnaterial in Cl "\'V llrrlclucttot

tt

1

;.ri \l'( I!_:..-!lo\:

:.1 \ilr,r .,,.clr ..lrirll i.{)lr['i r"1) ro l]SS-t)l(!- l):rrt-3 199 l(;r-rrtlt' fil6]i-l I rrltrl slt:tll l''r ltcai

tr-utll'ri tu cltttlititilt "\ " (llat'tlttcss bctu t'e tt i()(l-l'1(|llit)

l'tt )J.-t.\.! i-.-L(- !-! lli.l*(:-.\]-L-LILQ!-

,;"i \llitr"'r'ilr iltr llt'urctl :*

{"i; lht rtliltrialshilll ltc prtictrrctl I'r-lrlil fhc l.illr,rl hlttOttt ltlt(l lttttsl lte l'l't'c ill'i"ltrlr itttr.l

{ t'it t !..

{lr} lhc I lrril\gtl ic tcst rfitrll ht contiuctetl llrt(l xcccl)tit!lle ltro,llrtts sltl.rll

ic) l'lri" ;rtrllct i.ti lrtttsl lls\{ll't tltr: tlcltttlilttss ol'lcSs thltlt'()'15'1"'

!1"!)!:1.,

l lrrr sltr-'cific:rrrrip co\3t's tIc rnirnrrl'acturc, testirrg. iltsllcctiiitt. llaclirng altr-l sttllPir-

;ii'{irr-gt'rl urrrl r-ough lnirchilrccl .,\r'nrrrttt rc Shaft tlt'Hitachr 'I l'irctitttt NIoiot' t-', pe FIIr-

l515il.r rlunul'1ctrH'erl irt ('1.\\ [cl'ol'e thei; application ilt rhe \lofttr.

irc ttrr:r!.

il{r..1',r.iil t) il\ :

+>c*
S.li,\\ I lii.,l'.-li llrt l)

rP[( lltr \ ll(]\ t)l'
.A.l{N/l.\'l t ltlr Sll.\ l; l i"Oli.

lll'l \i'lll l'tt,\{ 'l t()\ \'tr(}'!(}it
't'\.1,F. i I \_t "ili(i- \

( tti ( i."l l) ll\;

\l'.1' I ['\'ll) Q- 4lt\t'
( Il['l'"1 \i{ !.'\.1 \\ l.()( ()\l(}'l'l'r I \\{rl{KS

('ltl'l l' i.l{ \\,1 \\

\(1. I'1.\15.rlq5. ()(15 I{1.'\.ri

l) r ll-r 011 '{r:'li"lllltl

n/ a^4 -z-

,\l. i:.1t..\'l'!il ''
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3.2 MANtIFA(l'l-trtttNG PROCESSi:

(a)Tlretolloll,ingshallbe-thest*nclartl.lfilifferent,appt.ova!mustbeobtainedin
'n'ritin$ from the Purch:rser'

(tr) Iior.the hencl crf less than 1.5 rnrn;rlter h:rrclening *ntl terrtlrerillg. the

streightening irnd stress relief are not requirecl'

frolt(iIN(,:FOI{(ilN(,: 
.. r,-._+ +},,, rr 5S,.(lngot) or hrgher.

t hc lorsirg shall Lre clone so that the forging 
:lt:""|}l,]lll,fr.o..,,"r,olt ht ,, +er,i,'

ii;,::]i:il:,il:l iffi:;; ,",.i'i" ii,. ",*.r,*ting 
s. rirar rhere sharr bt ,1o ier r()''\

,irr itl tttiu tt :l tt tl tlcc lt t'tlolt i zlt t itt lt'

"S \otatioll 1",r"soli'l torging'

l.orging lt:tirt; I'rlr stllirl torgirrg

Original Sectiott
:5

l{ctlucctl Scction

:t. (l CHI..MI(-AL CONIPOSI'|ION . - .-f +L^,,..-sr.r.l.,l ic,,".,i,
.I.lre clremicirl crimptlsitiun antl Mcc}raniczll properties of the m:rtcrial iS lr": p;i:i"5

tt26M31 of llS 970, Part-3'1991'

i-"t{E lit}0 Nl I"RO M DIiF li(l'l'S :

ltrternal Sountlness: lhe steel shall be frec from piping' harmful segrtgafi0ti *lld 'tther

interral clefects" l'or Ingots., suflicient cliscal'ds to be given frorn hot top ends fo gct t'itu

matt'ria[ (stt,*l ingots) in ciean conditiott'

t:

5.{}

5.1

i pnt,p,tnEI) B\':

' +=#y
s"tlA\ lK .ll'-l llli i)

i

: $'t t tt'i{ \l l()\ ()l'
I rnlt'1. l'[,]{Fl tll,\!''l' IroR

r.r/\Ni f,,{/

til1,\('l ll I'R,\c'f toN NIO',1'(.)i{

iiiilf:irii1\Nffi r,piirMrj r.ir n *iiirrs i ,ir- t'i',n,r't't{)ir
I

CIITl'1'\H,\}{.IAN

N(). 4'l'N4S .r95. {-}(}5 tili\"G

IIATE:04 tlr5,l:l0l{I

l nnealing
l) t'c- lr c:t t

t Ie xtllrcllt
rtr:tchinirtg

H a rdening

tQ

'I cnrpel'ing

TYPII-IIS-I525()-'\

Page :t of 13

ProoI'

macltill;,;g
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5.2

6.()

7 .{l

'7.1

Ilatle "*' ot' i'i

illoritt.ts" hiiittr. 1l;1 i' lltiIi hlor'li l'ult"i ilttetttlr:il lirr apJrlication ttf ltot forgirtg *nrl

srrltscti6cut l')t'trli tlrirchirlirrq rlrirll ltitrt tt higi: 'tarititrtl ttl'stlt'fitct t1 ualitr anil fhc

srr.l'uct- C()n(litlt)uing sh:rll llc :iut'lt 
'is 

tt' t'"t'ittr '; tlcl'trcts tlelritllcnl,l t, cntl llritrlucts'

l! !l,1, t I .-\ -\ i ! - U- l1!U-t! li lllf
'i 

trr \lt',.'11,,'ri.r,l 1,,'i,[, tt'r.]'-'litttl hc rts per i]\:9r(] i'eri-J'19'']l'

ll t.:!-1.)::ii r-i'::

i ir.. iliirr,..rr:"ir;;r . Itti'ttis[tr-tt lit th'.r i't'ICr:ttt{ tlt'A'ri ilt'l r";lClristtl t{t tllt ( l'\\ ''' ti]iirltl'

{.'r'1,.lit:!'\'11, rr)l []l'ililf ''llcititlittg 
itf'tct lrrrr:i:ig"

1.1 ( i.!t i{1. ll()i l'-: I lr' \t'trlrttttt'l 5hrrl't rhrtll hr: 1ll'rtr itittl rr itlr ( tll icl' ltulr ut hrttlt

tlrr'tl rltu ittg.
,:ttr!: iltiii fiir- tlrtltrttsi;rlt:; :rrui rlrrtlle shtll ht'it'sllccif ietl ott

,.r Irr,:r1 [rc:it]*crr ..[rlril irc c:r'r.irtr ,*t iri lr l'r*.uce ' 
hich *rust h:r't lt cillilt'atcd 'l'ilne'-

I rilr;tii.:tittt t (,t'ltplt t'r:cttrtlCl'for r tl-il'icltti')ll' \()ll 'irtg tctnllr")l'llttlrC ils l)f i"

1l\ il-{}'li}{r I iillri uoali,ttg lititc ljtr -\tttterlliltg Jl (]tretlchirrg,''ltltll ttttl 
1'-:'.ttt 

thiltt '/: Itt't

hr,.,t.itt'r rtri:lt ,ll"rlrlr'ittr tiilrrnctcl... llrrrttt.:ltltl 
.l 

etttllct.iltg.lrrrll l;c clirrictl ()L: 1 llI rlr.tre

a.':ii'{- 
'l'ili r,r:llli ltg tittrt'fo aclticrc tlre tlesirctl lltt)pcl'titr iirall l'rc it ill('rale rtf. lhr'itr

1;trr-i;li'1 ,i *rii.r'l1'1111g1,rt'.1 Slr:rt't.'I'he lrrst'utttettts usetl lirr Ineiistlring tetttllcrilltl 1e

;. tlrr., 1*r-rr:rci. ,:1 !lrt l)r.clrlilrrirtcrl itnrru,tll\. 
'l'ltis c:rlibrati0n tll'l'ltct'ltl,i:0ttplc u:tltl ilt

tlr.. ftrl-,1i1gi .liltll lrlstl ttt |lc tllliltr.atrtl ltttttttitlIr ttt tltlsttrc r:ttrrec( rrlltliirtg &

it*;lti iXtit iz;i I it I ii ii rl t'irr g itclt f trtit ttlrctt t"

.l'ilcr;,icrrr{lirrgril'thtrhrli't.,hllllrcrlorrcinntirttroil"llrelerll[llriri'tittit(l-l(]"('

d.rl i lrr itt::rt tr*lttlllrrlt ctlr\ t rr ith thc cotttcttts sitttu rr in tablc-I sltlrll ltc l)l-ellilltti itntl

.ttlrtlllllt rl ;li 'i. irf it.'r.

LUil.t'-'l
! a!-LIiIII-Ijl:!'l- ]JUll \'ll.:l'"ll't liLL

ortling ltcnr (- heching, 
I

Hrat

'. t'ti. { lll \'1. I

,\nnt':rlili11 l'.;i-'ttrit'ir! lle-tistrtnr:e
"l enrpret"ttturc
(iooling ratc

ttlcl lir 
'i 
i 

,

rrrrt!'i-hcrlII(i!.rililh

Pl{t.l} \ li l .l} l} \ :

*'*-Y
S.li\\ih,li. i l)"t1)

Sl'l:('ll li 1, l'lt)\ ill'
,\lt\l \ lI itl'. sll \t'l l"oll

IIl i \t llI I t{ \{ [ lO\ :1iO ! {))'l
'l \ l'l: llS'l i.l${i 

"

t,

clllt( h"l'l)i h"l, l) lt\:

.l I t,tt) 9- \\T\\o
( lltI ! \l{ \\.t \\ t,(X O\lOl l\'l: \\(]l{ltS

t lilIl'\ll'\l''l'r'\

.ii ! j I \i r il.)5. {){ r"i t).1'.\ .{}

J r,-i'lr: QQ {}5 l{ir(l

I

lli

| - l' ---
lr

-k", L i

\t.1irlt,4:f{' rN,

I

i

I

l'l
I

I

I
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i l..i.rin trii .*-iii,it,g fu.u,,..

'l ttrr1,,'1'i1p,, lr rlic:tti,rn ,rl'ltt':rrr oil lrrrrrrirr; or git\ ll;.r rrllress arrrl

l

l
Thcrnlograph
an.l Hardness

l lut
S! r'ii igh trrr i

ng.

tts-97()

lJ26tVI_j I

temperature of
soaking

ternpcring
[.]nrl)el'trtu re

Wlter
cooling

['>ar;,3 6 91 13

"['hernrogrir ph

and Ilardness
'f ester

bu rn irr.1l

St la is,lrten ilrg

8.S

'l'irne

'l'emperature

i'hc Lreat tl'catrlent pattern rrs per table-2 ('fhewater quenching must be appl'ol,erl in
aclva n ce).

I'or t!le clctbrrnation cll'less than 1.5 mm, after hardening and tenrlrering, the

lf raightening and stress rr:lief rre not required.
l.ltandarcl holding time is tr hour per dianreter of 25.4 mm.

I'.\tlt_1. -2 I
Llt-.\'l l'tL[-,\'l'\'I E\I' P.\'I"fEIIN

Tcmpcr
-irg

570"C

to

670"('
e

llolcling
'I'i irtt:

(-ooling

mcthod

Iiu rnltce

cor,liltg

*=*ry=-
i:..liANlKi,ll.. li l).t [)

;'iPh.(l,irl( \ IION ()f.
,rrltMA i'l'l{ll SIil l.'f Ii(il{
III',I',\( HI I'tt.,\{ "f !{}li Ni0't'(,ii
l \ r'l -ll\- l515it- i

.it,tr,"nvit) %- aBf'
(..[it t":';\R.\]i,j,\\ l_{x'oMi) I'l\ |l \vi}JdK:i

(-III I'1'AT{AN.I\|I

NO. -t ',l.l,trS .0{ii. 0(J5 ttr_\,.ii
DA.1'l:l: O 4 r{r5l201{}

(]ir

cooling
Air ..oolirrg

I

i

i

I

I

I

I

I

1

L

_-*-t-
I Thermograph
I

I

I.t
^ : .'inl)errng I

Tent perltu r
e min us

5t)"(l

I i(',roiing i

| | spc",t 
i

pnf pnnt.l) ts\': ( ur,.( iiF.D FiY:

-iising

l

N{tt.'ria I ltcrrr i No.*o ]lvtitrr'rliU ll(jni

i

IIcat
treii I tI {'n t

]tempel'irfur

I
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l'agc ? ui' 13

i [ril 'tilrtrlllirttt is r grritleline. -l-hc 
:rcfu:rl rrrrrpcrltrrre tur"rtrcss relier irrg shlrul

lrt.i rrrlrciallr stlcctr.ti ro tltitt tlte rnech..rrriclrl propcrtics rnrl rnicr-o-str"ur:irrr.e r-19

lrrl irrir cr',le lr rl'1r.:ctrrl"

q"{t
_11..\ll- \ _!L1ljrl' vtF_'r!Q!l!:

9. I 'rlttltiutir';ri iir-ultr-'r'ties sirall lre rlt'ierminetl on the test piecr: c6llccti_,rl tr3l1 tlrt,rest
Irirct iritrrrlirrl ut lire r,rrtl uf'lrr:rin lrrirlr, lirr cat h nrelting lrrrJ ircuf rl.l.ii:: rrre nt hafl.li
.rttti fltc r rtlttts sltrittld bt' :ts (-iar:sc 6.(). 

.l'lrc 'l'esting 
nraclrirres nrust itr caii5l irit,tl

jri!r)i(iiiir 10 gct tht^r:il1'i'i:al .t ki,iriurrllt acceptt.tl report.

1). l.i 5lrt'rizt ll titr test piccr: i;, i'cnsiou'l'esf ;liecc lrrrl Irnpact'l'est picce.

9"1": I lit utt{ritic rl irttttefet'ot'tlte test piece *tlu,:lrerl to tlrt, nririrr llorlr anrl t5e tcst lliecc
tollt'r:tirtg i.l i:t ttti:1r't'"ll*ll bc as s;lccil'iccl in tlre rlruu i1g. f he outsirle cliarrrcter of th,,',
[i:r[ 11rgr'g.ltlli ht r;itllc rr\ tltc cl i:rnrctcr tii'thc roughlt nrachincd nrlin b1clr,
tlitttrncir,, .ltrirr r) irr F ig- I

'l'i"-i lir,. irrr 
'rirr,-'sr 

sirall hc thc sLrriircr rrirrrrrress oi'the rn:rirr
rtit-t:tct, llll'rlrrt.r. ntrll\li, irrX, irtsitiotr i:; lrs s;rrcil'ictl rtrt

horlr, lnrl rhc rrrlilr lrorlr
f ltt tl rurr iitg.

IMPACT PIECE DIMENsION

l'i;:-1. Size ot thc l'r:sf I'icr:e ,\ttirched tri NI:rin llodv and'fest Piccc, cullecti,g positicl:.

9. I J 'l.ltc 
Iiar', lttcss is tltt' srlrllce h'tt'tl rress of'thr: lnain budr' :tnrl thc har(lne:;s ol thc test

piece sh:itl br tlre ret'ererice r lrlui..
9'1"5 l'ht'lielrl Point is tlte llt"oof strcss lt terrsiorr set ol'0).ul,.lil slrarp..,iclti grriipt is noi

obscrr crl)

y.)
/'! ?

\l I Ilt 'r i ii)

i

'l

l

1T\
:, ! t\r) *kL{\f\t"

trlil.,l, r^iii.l) B\ :

*r*Y
:*,ll \ "YIh il -l'llr'i il

stlL{'t} i( \ il(}\ i)t.
.\lt\'1.\ il l{1. \lt \1."1'tiot{
lll I rt lll l'i" \( i i()\ \tO'ttri{
'i\ PL-|i:' iq:sti.\

( llIt KI..l] Ii\:

( lllt I \R \\.t \\ t(,( ()\t()il\ I \\(lt(rr\
{ iltii.\t<.\.\,t.\\

\ i i. -t l'\ 15 r ,,.ji. oo5 lil,. \ .{)

l) \ i l' :Olr lr5rlttitr
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