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Steel Forgings Sectional Committee, MTD 18 

FOREWORD 

This Indian Standard ( First Revision) was adopted by the Bureau of Indian Standards, after the 
draft finalil.ed by the Steel Forging. Sectional Committee had beell approved by the Metallurgical 
Engineering Division Council. 

This stalldard was first published in 1967. On the basis of experience gained in the production and 
use of steel forgings, the following major modifications have been incorporated in this version: 

a) In Table I, one new grade 20NiCrMo, has been included . 

b) A lIew clause indicating type or condition of delivery has been included. 

c) Requirements for macrostructure, ind\Jsion rating and grain size have been incorporated . 

d) Tool steel part has beell deleted from this standard . A separate standard will be published 
covering the requirements of tool steel. 

For the benefit of the purchaser an informative annexure ( see Annex A) giving particulars to be 
specified by the purchaser has been included. 

For the purpose of deciding \\'hether a particular requirement of this standard j~ complied with, the 
final value, observed or calcul .tted expressing the result of a test oc analysis , shall be rounded otf in 
accordance with IS 2: 1960 ' Rules for rounding alf numerical values ( revised)". The number of 
lignificant places retained in the rounded off value should be the same as that of the specified value 
in this standard. 
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IS 4367 : 1991 

Indian Standard 

ALLOY STEEL FORGINGS FOR GENERAL 
INDUSTRIAL USE - SPECIFICATION 

( First Revision) 

1 SCOPE 

1.1 Tbi~ standard covers the requirements relating to 
tbe supply of alloy steel forgings for general industrial 
use in as forged. beat-treated or machined condition. 

1 REFERENCES 

1.1 The following Indian Standards arc ne(,essary 
8djun('l~ to tbis standard: 

IS No. 

1387: 1967 

1499 : 1977 

1500 : 19113 

1586: 1988 

Title 

General rcqujrcmcnl~ forlhe supply 

of mC_laliurgical Hutl.:rials ( first 
rel'i:,,,;oIJ ) 

Mr-'hou for (' harpy ill1pa('1 test (U-
noll-b) for metals ( jirst rel l;sion ) 

Mc_thud for Brincll hardness Il'st 

for metallic materials ( second 

reF;s;o" ) 

Method for Rm:kwdl hanlm'ss tc:-;t 

for n;aclallit..: materials (Scall ~ s A -
B - C - 0 - E - F _. G - H - K) 
( second revision ) 

Reqllir<~menIS 

IS No. 

1598: 1977 

160R: 1972 

1762 (Part I) : 
1974 

3469 (Part. 1 
t(3): 1974 

4163:1982 

4748 : 1988 

Title 

M( ~ lhod for izod impact tc.". of meta Is 
( firsl revision ) 

Mefhod for tensile tf?sling of slt'el 
prodlll·ts ( first revision ) 

C.odc for d~ . 'igJ1.1ti()n of sleels. hosed 
on letter symbols ( first ren'sian ) 

Tolerances for dosed die sle.c..'1 
forgings ( first revision ) 

Method for determination of 
indus ion ('ontent in steel by 

microscopic method (first 
revision ) 

Methods for estimating average grain 
si ze of metals ( first r(,vision ) 

3 SIJI"'LY 0 .. MATERIAL 

3.1 General requirements relating to the supply of 
elloy steel forgings shall conform to IS 1387: 1967. 

3.2 Forging.' of different steels covered by· tbis 
staudard shall be orderc.d and delivered on anyone 
of the following basis: 

T.,>'pe ()[Conditinn of Delivery 

~--------------~~------------------r , 
A B C 0 E F G H J K M N 

Cbemical composition X X X X X: X X X X X X X 

Hardne:;s in as supplied condition ' X X X X. X X X X X 
Nonnali red/ Annealcd/Spberoid ized 

Microstructure X X X X X X X X 

Macrostructure X X X X X X X 

Griin Size X X X · X X X X X X 

Hardenability X X X X 

Inclusion rating X X X X X X X X X 

Mechanical properties in simulated X X 
case hardened condition 

Mecbanical properties in quenched X X 
and tempered condition 

N01'E - 'X' indic.aICfl; the properl)! required . 
'_' indicales the property nol required. 

-.. '.- . __ .- - - - --- ~ .. 
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IS -1367 : 1991 

4 MANlfFACTlJRE 

4.1 Forgings ,holl be manufactured from steel pro· 
duced by open-hearth, electric or any other approved 
process. Stet'! shall he fully killed. Steel may be 
procxsscd through ingot or continuous cAsting roule 
with sufficient rt"dUt .. ' tion as per agreement with the 

suppliers. 

4.2 In case of ingot. sufficient discard shall be made 10 

ensure freedom from pipe. marked scgr~galion and 
other harmful defects . 

4.:\ The ilmount of hot workingand finishing tempcra~ 
tUre shall be su(:h as to ensun .~ (:omplctc soundness and 
adc4uatc uniformity ofstrul'ture and mechanical prop-
erties after heat tfl'all111 ~ nL The forgings shall not be 
produced from ovcrhclllcd st(K.' k. 

4.4 Forgings sholl be suitably heat·treated or cooled 
after forging to avoid cracks or nakes and sball be 
rinished as nearly liS prJll~tic8ble to the dimension of 
the drawing supplied or witbin the tolerances 
mutually agreed upon !>etween the supplier and the 
purchaser. 

S FRElmOM FROM DEFECTS 

S.I The forgings shall be free from any harmful inter· 
na I a nd surfat.:c, dcfc(:ts, such as cracks,laps, scams and 
slag inc lusion. The forgings may be tested by physical 
inspcclioll, ultrasonic tlaw detector Rnd macro-etch, 
ItlHgl1clic particle tC5tingmetbod,as agreed to hetwl. ~ cn 

the purchaser and tbe manufacturer. 

S.2 Maximum depth of Iota I decarhurization and otber 
surfJt(·c dcfe('ls sball not e.xceed 80 percent of tbe 
macbiningatlowan(.'c- or as specially agreed to with the 

supplier. 

S.3 The forging' shall be free from scale. 

S.4 Defect, in forgings may be repaired witb prior 
('ons('.nl of the pun.7hascr. 

6 TOLERANCES 

6.1 Tolerances for forgings sball be as specified in IS 
3469 (Parts 1 to 3 ) : 1974. Inspecial cases. tolerances 
shall he as agn.cd to hetween the supplier and the 
purchasl'r. 

7 CHEMICAL COMI'OSrflON 

7.1 The lad It. analysis of alloy steel forgings shall be 
itS given an Table 1. 

7 .1.1 Elements nol specified in Table I shall nol be 
added to steel. excepl when agreed. otber tban for the 
purpose of finisbing Ibe bealand sball not exceed the 
limit, whicb arc as follows: 

C onst;luenl 

Chromium 
Nickel 
Molybdenum 
Copper 
Van.dium 
Tin 
Boron 

NOTFS 

Percent 

0.30 
0 .30 
0 .05 
0.25 
0.05 
0.05 
0.0003 

I Trace elemenls( CrtNi+Mo) whtn added toaelhcrabould not 
exceed 0 .'0 percent. 

2 Percent copper + 10 x ( Perttnl lin ) should not exceed 0.50 
perat)1. 

7.2 Check Analysis 

The permissible variation in tbe case of product 
from the limits specified in Table I shall be as given in 
Table 2. 

8 S.:LECTION OF TEST SAMPLES 

8.1 The ladle analysis shall be furnished by thc sup-
plier. If check analysis is required. alleast one sample 
per beat sball be taken. 

8.1 For small forgings. with ruling scction equiva· 
lent to 8 diameter of 30 mm or less. separate test 
samples shall be provided from tbe bars or billets from 
wbich forgings are made. They shall be similarly and 
simultaneously heat -treated with the forgings tbcy 
represent. 

8 .2.1 For forgings witb. ruling scction exceeding 
30 mill. the tcst samples for mechanical properties 
shall be mutually agreed to belween Ihe purcbascr and 
the manufacturer. 

8.2.1.1 For forgings more tban ruling section of 
100 rum. separate test bar of equivalent ruling section 
sh.1I be forged from tbe same slock. and beat-
treated along wilh forgings and shall be tesled. If 
found passing tbe tesl il sball be acceptable for batcb 
of forgings. AIlerllAtely. an integralle.t sample rnay 
be provided in the forging itself and lested for 
acceptance. 

8.1.2 For case bardening sleel. wbere tbe size of Ihe 
forging is greater tban 30 nun diameter separate test 
ban; sball be prepared by forging or by machining or 
by botb to 30 mm; but for srnaller sizes tbe tesl 
bars shall be beal-lreajed in Ibe full section. The 
test pieces sball be blank-c.rburized and then re· 
fined And hardened as specified in the individual 
specification. e."cept tbal by agreemenl between 
tbe sUlflier and the purcbaser carburizing or blank· 
earburiZing may be omitted . One tensile and one 
impact lest shall be laken per heat. 

S.3 Unless otherwise agreed 10 between Ibc purchaser 
and tbe manufacturer, one scI of samples as specified 
in8.land 8.1.1, ... ~I be illAde per beatperbeat.treated 
batch. 
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Table 1 Cbemical Composition of Low Alloy Steels 

( Clauses 7.1, 7.1.1 and 7.2 ) 

Iloslxolll .. C 51 MIl NI Cr Mo V AI 
IS porlS 1762 

(Put I): 19'14 

(I) (2) (3) (4) (5) (6) (7) (8) (9) 

:!DC15 ()~-O.2 4 0.10-035 IJO-I.70 

15C,) 0.12-0.18 0.10-0:35 0.46-0.00 0.50-0.80 

16MnSCr4 0.14-0. 19 0.10-035 LCX>-I.30 O.80-LlO 

:.oMn5Cr5 0.18-0.22 0.10-035 LCX>-I.40 1.CX>-I.30 

:! lC r4Mo~ O.~6 Max 0.10-035 O.SO-Oi!O 0.90-1.20 0.15-0.30 

07Cr.M06 0.12 Max 0. 15-0.60 0.40-0.70 0.30 Max Cl 7O-1.10 Cl45-O.65 

IOCJ9MoIO 0. 15,t.{QX 0.50 M"" 0.40-0.70 0.30 Max 1.00-2.50 Cl90-LlO 

I3Nil3Cr3 Cl IO-O. 15 0. 10-035 0.40-0.70 1CX>-3.50 Cl60-I.00 

15Ni16Cr5 012-0.18 0.10-0.35 0.40-0.70 3.80-4.30 LCX>-L4O 

15Ni5Cr4Moi 0.12-0.18 0.10-035 0.60-1.00 LCX>-I.50 0.75-1.25 o.os...o.15 

1 5Ni7C r4~ 1() 1 U 12--0.18 0..10-035 0..60-1.00 1..50-2.00 0.75-1.25 0.10-0.20 
..., 

15NJ8Cr6Mo2 0.12-0.20 0.10-0.35 Cl40-0.70 1.80-2.20 1.4G-1.70 0.15-0.25 

J6Si7 Cl33-O.4O 1.SO-2.00 0.80-1.00 

37Cl5 0.32-0.41 Cl I0-035 IJO-I.70 

35Mn6Mo3 0..30-0.40 ClIO-O.35 1.30-1.80 Cl20-035 

.:ocr' Cl35 .. 1H5 0.10-035 Cl60-0.9O O.90- UO 

4OC'r-tMo3 0..35-0.45 0. 10-035 0..50-0.80 0.90-1.20 0..20-0.35 

35Ni5Cr2 0.30-0.40 0.10-0.35 0.60-0.90 LCX>-I.50 0.45-0.75 

../(lNiOCr4MoJ 0..35-0.45 0.10-035 0.40-0.70 L25-L75 0.90-1.30 Cl20-0.35 

40Ni IOCdMo6 O . J6 -O. ~ 0. 10-035 0.40-0.70 1.25-2.75 ClSO-O.80 0.40-0.70 

:!.5CI13M06 Cl20-0.30 0.10-0.35 0.40-0.70 0.30 Max 2.90-140 0.45-0.65 

S5sn o..SO-O.60 1.50-2.00 0.80-100 

5OCr4V2 0.45-0.55 0.10-0.35 O.SO-O.8O 0.90-120 0.1.1-0.30 

2ONiC'rMo2 0.18-0.23 0.20-0.3.1 0.70-0.90 0.40-0.70 0.40-0.60 0.1.1-0.25 

.37MnSSi5 D.J3-O.41 1.10-1.40 1.10-1.40 . - -(Il :-;mr-S 
~ 

1 Sulphur and phospborus can be ordered as per (ollo\\'ing limits: ~ 
i) S& P-O.D..JOMax .... 
ii) S 0.02.{).035 and P 0.03.1 Max 

Z Wbt"ll Iht sttel is AI kjJied. tolal AI con lent sball bt btf\\.'cen O.02-O.o:'i ptrt'tDI. ~ .... 
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IS 4367 : 1991 

9 MECHANICAL PROI'ERTIES 

9.1 The mcchanit'al propcrties of alloy steel forgin~ 
shall be as given in Table 3. 

9.1.1 In {'fiSC the forgings are supplied in anncakd or 
normaliz(',d condition, the prope.r1ies sha Illx-. mutually 
agfl'cd 10 belween Ihe supplier and Ibe purdaser, 
unless the lest samples arc separately heal-treated in 
which ('asc they shall conform to the requirements as 
given in Taole 3. 

9.1.2 In ('asc of hardening sleci, the properties shall 
conform to the requirements as specified in Table 3. 
When tht ~ Icsl sample is smaller than 30 mm diametc:r, 
the proJX ~ rtics shall he subjc(.·t to mutual agreement 
he.tween the supplier and the pun-haser. 

9.2 T .. nsile Test 

Tensile lest shall he carried out in 3l'cordance with 
IS 1608: 1972. 

9.31IRrrlhoess·fest 

9.3.1 Brinell Hardness Test 

Brincll hardne" lest, where specified, shall be carried 
out ill accordanre wilh IS 150() : 1983. 

9 .. 3.2 Rockwell Hardness Test 

Rotkwell hardness tesl, wbere specified, shall be 
carried oul in ac"'>rdance with IS 1586 : 1988. 

9.4 Impact Test 

9.4.1 Iwd Impact Test 

Izod impact test, where specified shall be carried out 
on lest pieces machined from the test sample scl<.'.cled 
as in II in accordance with IS 1598: 1977. 

9.4.2 Cilarpy Impact Test 

Subjecl 10 mulual agreement between Ibe pUf<'haser 
and the manufacturer, cbarpy impact test may be 
carried out in place of izod impact test in 8ccordanc,( 
witb IS 1499: 1977. 

10 MACROSTRllC1URE 

10.1 The macrostructure shall meet Ihe following 
requirement') : 

a) Macroslructure shall be free from harmful po-
rosity, slag inclusions, rolled in scale, COarse 

dendriles, bannful segregation and l'racks. 

b) The now lines shall follow tbe conlour of the 
forging. Flow lines sball not cuI tbe conlour. 

11 INCLUSION RATING 

11.1 When lested in aecordance with IS 4163: 1982, 
tbe non-metallic inclusions shall not exceed 3 thin and 
2 Ihick in grades ABC D, untoss otherwis"",,greed to. 

12 GRAIN SIZE 

12.1 Austenitic grain size sball be hclwccn 5-8 when 
tested in accordance wilh IS 4748: 19R1l. 

Table 2 Variation for Check Analysis 

COII.!lWueat Variad .. (or Mad .. om 

SI7Jt, mm 

__ -------A~------ __ , 
Up 10 250 Over 250 

Up to SOO 

PCK'ent Percent C~) Percent (:!:) 

Carbon Up 10 0.4~ 0.02 0.04 

Over 0.45 to 0.90 0.03 O.O~ 

Sillron Up 00 0.4Q 0.03 0.04 

Over 0.40 10 2.0 o . ~ 0.06 

MangaDcse Up 10 1.20 0.04 0 .06 
Over 1.20 10 2.0 O:O~ 0.07 

Nickel Up to 1.0 0.03 0.Q3 

'Over 1.0 10 2.2 0.05 O.OS 

Over 2.2 10 S.O 0.07 0.07 

Chromium Up to O.SO · 0.03 0.04 
Over 0 ,80 to 2.2 O.O!! 0.06 

Over 2,2 10 S.5 0.11 0.13 

Molybdenum Up 10 0.40 0.03 0.04 

Over 0 ,40 10 1.2 0.04 O.O~ 

Vanadium Up 100.lS 0 .02 0.02 

Over O.tS &0 0.30 0.03 0.03 

Sulphur ~ O.OO~ 0.010 

PhOJlpborus O.OOS 0.010 

N()11 ~ .- Vllti.,aons )lhall DOl be appllcahle bot" over and under the sp.dfled limit. in .lever.1 de&ermiulioru: in a bear. 

4 
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13 ADDITIONAL TESTS 

13.1 Subject to lIlutual agreement between the sup-
rlier and Ihe purcbaser, the following optionallests 
as applicable may also be carried out. MelhQd for 
tests may be followed as given in rcspc.·clivr/avlIilahlc 
Indian Standards. 

H) Metallograpbic test, 

b) Non~destructive test for intt'rnal soundness, 
and 

c) Fracture test. 

14 RETESTS 

14.1 Should any of the original test piN'" fail to pass 
the. mechanical tests specified in 9, two further test 

samples shall be selected for retest fore3ch I c ~1 sample 

IS 4367: 1"1 

tbal failed. One oflbc lest samplts shall be taken from 
forging from which the origina I leSoI sanlple was taken 
unless forging has been witbdrawn by the manufacturer. 

14.Z The nlt'(' hankal properties obtained from the 
test pieces prepared from the two further test samples 
shall ('omply with the specified requirements. 

15 MARKING 

15.1 Unless agreed olhcrwisf be,wee.n (he supplier 

and the pUrCh8!<iCr. (,.B<'h forging shall be clearly 
IHuk('d witb the following infonnation : 

a) Indication of tbe source of manufac ture. 
h) StC't'i dl'signl1tion, and 

c) Idtntifil'aLion mark by wbil-h il can be traced 
to the " hcat number of steel from wbich the 
fo rging was made, 

ANNEX A 

(Foreword ) 

INH)RMATION TO liE I'IJRNISHED IIY THE PURCHASER 

A·I BASIS "'OR ORDER 

A·I.I While pla('ing an order the pun'haser sh,.uld 
specify clearly the following: 

a) Grade des ignation, 

5 

b) Conuition of supply. 
c) Test required, 
d) Method of manufa('turt ~ , 

e) Any s[X!cial requirements, and 
f) Test ft.·port, if required, 
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~ ... Table 3 Mecbanical Properties or Forgings 

" 
( Clauses 9.1.9.1.1 and 9.1.2) 

~ 

-
McdJukallTopa1l .. 111 H ... -Trnt..t C .. dltWo 

~ 

! I 
I 

DaIp- MaxtIl .. Hant.HM Condition T~~lt Yield Strength % EI,?ngalioD 

I 
IzOO Impa<'l Hardness Limiting Ruling 

10 SolI Strength Mu. Min , Value I HB Section 

_Coodilloo MFa MPa Gauge ungth I Mu. 

I 
mm 

HB 5.65 {S, I Joules 

1 2 3 4 5 6 ! 7 I 8 9 

WCl5 200 HkT 600--7:50 400 18 SO 178-!l1 63 

1OO-SSO 460 16 l O 2{g-2.52 30 

3OC15 220 -<b-- 600--75() 44() 18 50 178-121 Il0 

1OO-SSO 540 18 48 X8-2S2 100 

tro--9S0 600 16 48 235-280 63 

15e,) 170 R. Q,I, S.R. 6OOMu. 13 48 30 

(Con: Properties ) 

16MnSC,4 207 -<b-- ll)() Mill lO 3) 30 

'" 
3lMnSC(.5 217 -<b-- 1000 V,. 8 38 30 

13Nil3Cr3 229 -<b-- SSOJAiA 12 48 60 

ISNil!iC(.5 241 -<b-- 1 3lO Mu. 9 35 30 

ljNiSCr4Mol 217 -<b-- 1000 Kut 9 41 30 

ISNi7C,4Mo2 217 -<b-- 1 100 Kut 9 lS 30 

16Ni8Cr6Mo2 229 -<b-- 1 3SO Mu. 9 35 30 

2OIfrCtMo2 213 -<b-- 900 K .. 11 41 30 

36Si7 217 HAT tro--9SO 235-280 100 

37MaSSiS 217 -<b-- 780-930 590 14 

SSSi7 245 -<b-- 1300-llOO 381}...-14() 100 

lSMlI6Mo3 220 -<II>- 1OO-SSO 540 18 55 D!-152 llO 

tro--9S0 600 16 l5 23S-28O 100 

900--10s0 700 15 50 268--311 6) 

l000-11j() 800 13 45 295-341 30 

«JCr4 220 -<b-- 1OO-SSO 540 18 5S D!--212 100 

tro--9SO 600 16 SS 23S-280 63 

900--10s0 700 IS SO 266-311 30 
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Tabk 3 (Concluded ) 

2 3 4 ~ 6 7 8 9 

U7Cr4M06' 110 N&.T .l6O-~.lO 225 19 60 40 

IOCr9MolO' 187 -<10- 410-590 245 18 ~~ 50 

m.ao 310 18 .so 
21Cr4Mo2 210 HkT ~(h'lX) ~20 16 60 190-235 I~O 

UJ...3.lO 460 I~ 5~ ;:{6-1S2 100 

800-950 ~80 14 .so :!35-280 40 

4OCr4Mo3 220 -<10- JOO...8.lO 5.j() 18 5~ X8- :?52 I~O 

800-950 600 16 ~5 23~-~ 100 

900-IOSO 700 I ~ 50 266-JIl 63 

1000- 11 50 800 13 45 295-341 30 

2SCr13M06 230 -<10- 900-IOSO 700 15 5~ 266-311 150 

looo- I I~ O 800 13 48 295- 341 150 

-J 1100-1250 880 12 41 3!5-370 100 

1550MUi 1300 8 15 4S0 Mjn 63 

35Ni5Cr2 220 -<lo- UJ...3.lO 540 18 55 ~-~::! I~O 

800- 950 600 16 55 .!35-!80 100 

900-IOSO 700 15 50 ~-311 63 

4ONi6Cr4Mo3 230 -<10- 9OO-IOSO 700 55 55 266-311 150 

I C<Xl-1150 800 13 .18 :!'/5-34 I 100 

11 00- 1250 880 II 41 32!-370 63 

12 00-ll~U 1000 10 30 3ll-J1!9 JO 

4ONiIOCr3M06 :!5() -<10- looo - II ~Q ~oo 12 48 :!'/~-341 ISO 

1 100-1250 880 11 ., 325-370 ISO 

"OO -13~ O 1000 10 35 155- 399 ISO 

1550 Mi,. 130 S IS 45QMi.fI 100 

5(Cr4V2 24il 4 - (,0( 11_ 1100 700 " -IS 266-325 100 -
I (Jf( !- l 200 ~ oo 10 45 .l95-3.55 40 

"-.. 
~ ... 

H&:T = Hatdt.ned and Tempered. N&T:; r-;,.mn.llj~d &: I rnl l'.' rrJ. R. Q & SR:; Refined . Queoched & Siress Relit'vtd. -- ,\I! properties for guidaoce o n (~. Olher \'~Ju,-:-; may he mUlually apn-J r,,:lwl'.:n [he '::US10mer and the supplier. :g 
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Standard Mark 

The ule of the Standard Mark i. governed by the provisions of the Bur~au of Indian 
Standards A.ct, 1986 and the Rules and Regulations made thereunder. The Standard Mark on 
products covered by an [ndian Standard conveys the assurance that they have been produced 
to comply with the requirements of that standard under a well defined system of inspection, 
testing and quality control which is devised and supervised by illS and operated by the 
producer. Standard marked produclS are also continuously checked by illS for conformity 
to that standard 85 a further safeguard. Details of conditions under which a licence for the 
usc of the Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 

 Free Standard provided by BIS via BSB Edge Private Limited to KARAN ENGINEERING INDUSTRIES - 
MUMBAI-400033(santoshsaxena19@gmail.com) 49.32.178.230 [for non-commercial use only].



Bureau of TndhlD Standard. 

BIS is a statutory institution established under the B"r~au of I"dian Standards Act, J986 to promote 
harmonious development of the activities of st~ndardization, marking and quality certification of goods 
and attending to connected mallers in the country. 

Copyright 

RlS has Ihe copyrighl of ali ils publication.. N,) part of these publications may be reproduced in 
any form without the prior permission in wriling of BIS. This does not preclude the free lise, in the 
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