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Stee] Forgings Sectional Commines, MTID |8

FOREWORL

This Indinn Standard { First Revision ) was adopied by the Buresu of Indian Standards, afier the
dralt finalized by t(he 5teel Forgings Sectional Committee had beew approved by the Metallurgical
Enginesring D¥ivisica Council.

This staedard was ficst published in 1967, On the basis of experiznce gained in the production and
use ol steel forgings, the following mejor moditications have been incorporated in this version:

al Tm Tahle |, one new grade HFNICrMog has been incloded.

By A new clause indicating type ol condition of delivery has been gucluded.

¢} Beguirements for macrostrycture, inciusion rating snd grain size have been incorporated,

d) Tool steel pael has been deleted from this stundard. A separate siandard will be published
vorvering the requirements of (ool steel.

For the benefit of the perchaser an informative anpexuce | see Annex A ] piving parijegjurs o be
specified by the purchaser hag beeat included.

I'or the purpose of deciding whether a pacticulnr requirement of this standord is complied with, ihe
tinal valne, abserved or calegbsed E':l.p:l'tﬂhing the result of a fext or analysis, shnll be rounded aff
goenrdance with 15 2 1968 "Rules for rounding o numerical valupes { revized ). The number of
stgificant places retained in the rounded off value should be the same as that of the specified value
in this standard,
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Indian Standard
ALLOY STEEL FORGINGS FOR GENERAL

INDUSTRIAL USE

{ First Revision )

1 SCOPE
1.1 This slandarl covers the mr.!uirr:llu-'um n,-:l.ll:hl.g {1

ibe supply of alloy steel Torgings for gencral industrial
use inm os forgesd, inﬂl-!ﬂ_,'.llvl.'d or miachoned cowdition.

2 KEFERENCES

2.1 The following Indian Standards ame peoessary
adjuncis to this siandard !

15 N
1596 1977

16 1972

1762 (Par Lt
1974

Hans (Paris 1
fon 3y 1974
AE61 : 19HT

AT4R - 1988

IS5 4367 199]

SPECIFICATION

Title

Methoil For del snpsc] test ol mecials
i ﬁr vl SRR i

Method for 1ensile desting of stee)
|‘Eln"||.‘|'|.| |.'I!~:f F.I'.'-.F e T ':I

Cidle for designion ot sleels,  hased
aon letter syvanbols  firsr revision )
Toleranies  for closed die sieel
forgings { firse revision )

Metbod  for  determination  of
mclesion  content i sleel by
Ve ft TS method  { firse

ravNIoN )
Methods foe cafipnaling average @eaii

sive ol metals [ fiest revesion )

A SUPPLY OF MATERIAL

1 Guneral regquire mienis r;-laiini; o the supply of
alloy sleel Forgiaes shall conform o 1S 1387 1967,

32 Forgings of differenl sieels covemd by 1his
standard shall be ordered and delivered on any one
of the followine basis ; .

Type of Condition of Delivery
-"\.\I\.

15 Mo, Tealer
1387 IUGT General regquireane mls lordhe supply
aof mwctallusgical wadenalbs [ fese
FevEsion ]
L4t §977 Pletheud B charpy inpaact test (LI
nolel) for metalds © fIvad eevision b
L54HY ; 1UE3 Micthid Do Froocll hamdmess es
For mctallic materals [ second
revesan
i 556 19548 Pl b Covr Bowkewee bl liard e sy et
for mectaliic malerials (Scales A —
B-C-D-E-F-G-H-EK)
[ sgond revision )
.Hwﬁr!-rr're!mnrrr.-s
Chemical cnmpesition
Hardncss in as snpplied condibion -
Momma fired/ Amncaled Spheroidized
Microstoncture —
Macrostrociure
Cirain Size &=
Herdenabilily ' —

Inclusion rating -

BMechanical propeics in simuinted -

chse hardened conditon

Meshanical propenics in guenched —

Aid te mipered condition

MOTE — X' indicaliet The propedy cedguinnd.
‘=" |mlicaces the propemy nol cequired.

B C B E
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A A .
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IS 4367 = 1991
4 MANUFACTIIRE

a.1 F-e:-rf_l:ngx ahall be monuelfaciued fmom stecl prite
dhecieed h}' cr]'h;'::r-hl,'n rih, cloctrie or Aoy other ;ppl'uﬂ:d
process. Sweel shall e [ully kilfed. Siee] mav be
proceased thioueh ineod or contbnuons ARSI ol
with sufliceenl redwction as per agreenicol with the
s pplic s,

4.2 Incasenl ingol, sullicient discand sheall be roade o
easure frecdonn feom pipe, marked segregalion and
eeldve r Darsnilan | defieds.

4.3 The sanownl of lof working and Binisbing Le mypera-
tire shall be siech as to enswee complele sowidners and
advguate uniforoy of streclure and mechanical prop-
erties alter heal tocadmend, The forEines shall notl be
peoduced ron ove chested stock,

4.4 Porgings shall be suatably heat-realed or cooled
aftee forgeng o avoid cracks or flakes sud shall be
finished as nearly as practicable 1o the dimension of
the drawing supplied or wilhin (he lolerances
muiually agreed upon between the suppler and the
purchaser.

5 FREEDOM FROM DEFECTS

E. 1 The forgings shall be leee From any bannful inler-
naland surface defocts, such a5 Cracks, Iinps, seams And
HI.HE raecbsigae, Tl fmging,r, sy e fested 11}' ph:,'.-m-xl
inspection, ultrasonic law delector and macro-elch,
snagictic particle lesting method, as agreed to be taeen
the purchiser and the manufactumer.

£.2 Maximunrdepth of tlal decarbrrizationand other
srface defects shall not execed 8 percent of the
mmabavin gy alhoowamee or as spociay o gredd towith
supplier.

E3 The I':rrging; whall he free oo scale.

54 Delecis jn forgings may be nepained with priee
oz of the purnchaser.

& TOLERANCES

6.1 Tolemnces lor forgings shall be as specilicd in 15
2A0% ( Parls 110 3 )0 1974 Inspecial cases, lolerances
shall b as agreed 160 between the suppleer and the
Qe hat s,

T CHEMICAL COMPOSITION

7.1 The ladle analysis of allay steel lorgmgs shall be
5 given in Table 1.

7.1.1 Elements ool specified in Table 1 shall not be
adched 1o sicel, extepd when agreed, other than for the
purpose of Ginishing the heat and shall nol excecd the
limits which are as [oflows 2

oS Te T Boregnt
Chromum D30
Mickel 130
Molybde noo .05
Copper (2%
Vanadiom 0.5
Tin 015
Boron O 3
MOTIS

I Tmcselemenls [ CreMi+Me ) when added 1ogeiher sbould nod
raceed O 50 percend.

2 Percent copper ¢ B [ Percent ila ] doudd far ceosed 3G
peroenL

7.2 Check Analysts

The pernmissible variation in the case of product
fromy the limits s pecified in Table | shall be sa given in
Tabhle 2,

8 SELECTION OF TEST SAMPLES

#.1 The ladie pnalysis sball be furnisbed by the aup-
fiee. IFcheck analyses s required, 8t least one sample
per heal shall be laken.

8.2 For sooall forgings, weth ruling seclhion cquiva-
lent tooa digmeter af 30 mme or less, separabe fest
s8 uples shall be provided from the bars or billels from
which [orgings arc made, They shall be similarly and
sientlMancovsly beat -treated with the forgings they
represent,

#.2.1 For forgings with 8 ruling scction exceeding
30 mm, lhe test samples for mechanical properies
nhail te miwivally agreed io between the purchaser and
the manofactorer.

B.2.1.1 For forgings more than ruling section of
100 mumn, scparate tesk bar of equivetent ruling section
shull be forged from the same stock, aod heat-
ireated along with I"L.l-'rgjng'h and shall be tested, IF
Fownsd passing the test it sBall be acceplable for baich
of forgings. Alteenately, an integral test sample aay
he prl:l'l.ri_d:d im Bhe ﬁ.1:rg-i1lg ileelf snd tested for
avceplance,

£.2.2 For case bardening ateel, where the slze of the
Earging is greater than 30 mm domeler sepaole fest
hars shall be prepared by forging or by machining or
hy both to 30 mm; but for smaller sizes the test
bars shall be beal-treated in the full section. The
test pieces shall be blank-carburized and then -
fincd amd bBardened as specified in the individual
specification, excepl thal by agreement belween
the supplierand the purchaser carburzing or blank-
catburizing mey be omitted. One tensile and onc
impact test shall be taken per heat,

A3 Unless otherwise agreed to between the purchaser
and the manufacturer, one sef of samples as specified
in8.2 and 8.2.1, shall be made per beal per beat-ireated
hateh.
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Table 1 Chemical Composition of Low Alloy Steels
| Clauses 7.1, 7.0 1 and 72 )
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15 4377 - 1941
¥ MECHANICAL PROPMERTIES

2.1 The mwehamical propenies of alloy stec] forgings
sleall b vs given in Takle 3.

%.1.F Incasc the fergings are supplicd in &nacalod or
norouieed conditaen, the properties shall be nolually
Agroed o lwrawen ke M.Ii:ll'l%lrr and the pun‘hnulr:_
unless 1k test samples are separaicly beal-ircaled in
which case they shall conforn 1o the requicments as
given i Table a.

.12 En casc of bardening steel, the properics shafl
conlecm o the requirements /s specilicd in Table 3.
Whan the fest sample s saallce than 30 aun dinmeter,
the properiies shell be subject 0 mutaal pereemen
hetwern Lthe «uprﬂ'ir.'r anid the '|'|u:r|:'|1:|a:'\;:'.|'.

9.2 Tensile Test

Tensale test shall e cerried out in accordance wath
15 Tal « 1972

9.3 Hurtness Tesl

931 Hemel! Hurdaesy Test

Brinel] hard pess lezsl, where .-..iu'.l:'l'ﬁn;f, shall be carmped
ol i acvordance with [S DS0F: IWE3.

.32 Rockwell Hordness Test

Eodkwell hardness test, where specilicd, shall be
carfoed out in aceordaiwee wath IS 1586 0 1988,

P4 [mpasect Text

WAl frodd Impact Tast

[zod irspact test, where specified shall e catiwed out
ol best pieces machined from ihe lest sample selected
&5 10 8 in accordance with 15 1598 ; 1977,

4.2 Clurepy Dmperct Test

Subject 1o muiual agrecment belween ihe purchases
and the manufactuter, champy impact kst oy be
carried gut in place ol izod impact es! in aceordance
with |5 1499 : 1977,

10 MACROSTRUCTURE
19.1 The macrostructure aball mect the following
requin:mesls

Il:l Macrastructure shall s free froom barmful -
rosity, slag inchasions, rolled in scale, coamse
denpdrites, harmiul segregation and cracks.

k] The fow lines shall folbow the contour of the
Tosging. Flow lines shall nest cul The confour,

11 INCLUSION RATING

1.1 When tested in accenbinoe with 15 4163 ; 1982,
tbe non-rnetallic inchusions shall ol exceed 3 thinand
2thick ingrades A B C D, unleas otheradiseagreed fo,
12 GHAIN S[AE

L23.1 Auwstenitic grein size shall be boiween 5-8 when
lested in accoeds oo wath [5 4748 | 1988,

Tabke 2 Yarition for Check Analysis

Crmstdtuant Muaxirpnm of
Specified Range
Percent
Larbon Lip o dhds
Oy (L 1 05K
Silivon Up sa 40
Cneer Lhadlnig XLl
Mangaore Up b 120
Crepr 1.20080 260
PalckEl Lip b 1.0
Theer [ N Ea 2.2
Cheer 2.2 10 5.0
Chramium Lip i 180
Dhwer (LEG b 2.2
Over 22 5.5
Bdalybdenum Elp o 0L &0
Chver 080 10 1.2
Vansdlait Kpwm 15
Qwpr 018 5030
Hhoapborus -

Varisibm e M zimomn

Slzx, mm
i
LT e
Ll en 254 Chuer 2300
Up b 5001
Pegeenl (2] Percend (2]
ERA ] 0.4
na3 (105
L.0k5 Q.04
(kR ] L
04 01, (¥
L) .
LRI AL
oas (LIE
07 0.o7
(e Lrk 00,0
U.0s (1.0
a.il o1%
0,03 L1ist
0 Gk s
(rire EL
LWk ] a3
(. (ks oL
QL0005 matn

MOTE -— Wasiklioas shall sot be applicabbe kol over and under 18 spaciiled limdes 0 several detarminations in a beat,
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I} ADETIONAL TESTS

13,1 Subject o mutial sgreemenl beétween 1he sup-
plier and the purchaser, the following optivasl 1ests
as applicable may also be camied cut, Method for
tesks may be followed s given in respectivesavailable
Indian Standards,

I:I Mila |lul.1;.|'.|'|1|'|iﬂ' [eal,

b] Mon-doestructive st Bor inwrmal soupdness,

Al

) Froctwse fest.
14 RETESTS
141 Should any of the origenal test picees fail io pass

Ik mechanical tests specofied in %, two lurther fest
samples shall be sebecled Gor retest for cach besd saanple

15 4367 - 1991

Thal Faibesd. One o fhe fesi x»mph'.ﬂ shall lw taken Iro
Forgine froan which the origingf test sample wins Liken
wakess foTEing Ras teen withd mwn by (he manufactenr,

142 The nwchanical propedies obamned {rom e
test pricors pirc puafed From the bwo Tuher test samples
shall comply wilh the specified requircments,

15 MARKIMG

151 Unbess agreed oibeowise beoween the sepplicr
and  1he '|'|u‘r|.'|'|lm-:'.r_ ene-h ﬁ1r|._'_l;|1|tr_ whnll be -:.']:':il.‘|_'|-'
markesd with the folbmaring inlommation -

a} Inaticatinn of the sowrce of manslfaciare,

b} Siec] dezignation, ansd

o Rlewhifcaliom muark by sebaeh is can be lraced
i the beal nommber of sieel Toom which the
forging was mpde,

ANNEX A
{ Foreward )
INFORMATION TO BE FURNISHED BY THE FURHCHASER

A-1 BASIS FOR ORDER

As1.1 While placing an order the punchaser shsoold
specily clearly the following -

a) Orade designation,

by Cioncdition of supply,

) Test reguired,

dy Mothosd of sanulfacion,

€] Any special poguine neenks, anad
1 Test pepesr, il pegquinead,
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Table 3 Mechanical Properties of Forpings

{ Clauses 9.1, 011 and ¥.1.2

Miechanhal Froperiies in Hest-Trested Condibios

i Lim#ting Ruleg

F
T Marmum Harders Casdrtion Temide Yirkd '-E-!rru,ulh % Elmpgtion 1 L2t |mpsct i Haarelrsyss
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Annesied Comditon M2 MFa Cawge Lergih Mise (-5
R 565 4T, Jouies
L 2 i 4 3 2 T 4 ! b
NETLE Xl [T HO-TE 40 i in 1H-21 £
WA A 1.3 50 HR-252 ki
WCiE ZH o BO0—-T=] 4403 I ig 50 1M-21] b4 1
W0=A50 SadF L1 44 e £ L
AL-GS0 00 18 44 pELIN. | i
14013 1% ROESH P s - LI EL = k1]
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Table 3 (Concluded )

Spm—
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| 3% Mem 1 =Xl X 55 450 Mini =L
SN2 o i} - LS L 40 1= 35 oy LS50
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AR AMo 250 i WKL [ L L1 3 o111 L0
[ C9k—-1 150 L 1L ET] =5kl LA
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A0 L A Mo 1] k- D=1 150 =i iz 44 T L 150
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Standard Mark

The use of the Stendard Mark is governed by the provisions ol the Bureauw af Indion
Stamdords Aer, 1986 and the Rules and Regulativws made thereunder, The Standard Mark on
prodocis covered by an [ndinn Standard convevs the assurance that they have bega prodoced
to cosnply wilth the requirements of that standard under a well delinzd system of inspection,
tesling and quality comtrol which 13 devised and supervissd Gy BIS and operaled by the
produocer.  Standprd marcked produgts are nlse continwously checked by BIS for conformily
o that standard as a further safeguard. Details of conditions under which o licence for ths
wze of the Standard Mark wsay be granced to manufaciurers or prodiecers may be obininsd
fearn the Burcau af bndipn Stamdards.
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Barean of Todisn Steadards

BIS is p stalutosy institation established under the Sereeu of Indign Standords Acr, 1986 to promole

harnogniaus
and attending to connected matters in the country.

Copyright

BIS has 1lie copyright of all its publications,

development of the activities of standardication, marking and quality certification of goods

Moo opart of these publications mway be reprodeced in

any form withoul the prior permission in writing of BIS.  This does not preciude the free use. in the
oorse nf |.||‘|]'l1:n‘mr|||l|g the standard, of ECERSATY delwils, swch mn symhnls unil sires, type or I:T;:d:

desighalonng.

Reyision of Indinn Stundards

Enguires relating ta copyripht be addressed to e DNreetar { Publications ), Bl1s.

Tndian Stamlasds wre reviewed periodically and revised, when necessary and omendments, iFany, are

tsseiecd Troome time 1o Binee.
the latesr amendments or edilion.
fellowing reference :

[ 2 Aoy, MTD 18 4 3683 3

Amrndments. Issucd Sinee Publicadlon

Lisere of Indian Standards shouwld asecrraim that they pre in podsession of
Comments on his Indian Soandard maw

be scut to BES giving 1the

—T

Atnend Mo,

— e

IXite of Tesne

Texl Allecied

BUREAR OF INDHAN STARMNIDARDS
Headguariers: ' )
KManak Bhavan, 2 Bubadur Shah Falar R\:rg, ey Dhebhid 1100432
Telephones ; 331 01 31, 331 1575
Regional Oiffices: g i

Centrat : Manak Bhavan, 9 Balinder Shah Safar Marg
MEW DAELHI ] o0E

Eustern 3 114 C, L T, Seheme YL M, ¥. 1, P Roads Manikiola
CALCUTTA 700054 A

Morthern ; SO0 445-446, Becrop 35-C, CHANDIGARH FAIETY
Southern @ C. [T, Campuos, 1V Cross Road, MARRAS 600113

Western : “Mauwakalaya, B2 MUIC, Marol, Andher § Bast' )
O BAY 400003 f '

Telegrwms ; BManaksanstin

{ Crovmmion o all Offices )
Teleghone :

13140 =
331 1R 75

37 8a a2

=3 15 43
23502 1k

' 632 RI 05

Branches : ALLMADARAD. BANGALORE BHOMAY. BIILUBANESHW AR CODMBATORL,
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