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Indian Standard 
SPECIFICATION FOR 

IS ,4712 - 1984 

FORGED STEEL, SOCKET-WELDING FITIINGS 

( First Revision ) 

O. FOR E W 0 R D 

0.1 This Indian Standard ( First Revision) was adopted by the Indian 
Standards Institution on 31 May 1984, after the draft finalized by the 
Steel Tubes, Pipes and Fittings Sectional Committee had been approved 
by the Structural and Metals Division Council. 

0.2 This standard was first issued in 1968. On the basis of the experience 
gained during these yeals, it has been decided to lCVlse this standard. 
After considering the needs of the industry the committee has felt it 
desirable to include the material requirements and convert it into a 
specification covering all the requirements. 

0.3 While formulating this standard, due consideration has been given 
to the trade practices followed in the country in this field. Due consi­
deration has also been given to international co-ordination among the 
standards prevailing in different countries. Assistance has been derived 
from the folJowing publications: 

ASTM A l05-197~ Forgings, carbon st~E"J, for piping components. 
American Society for Testing and Materials 

ANSI B 16. 11·1973 Forged steel fittings, socket - Welding and 
threaded 

0.4 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a tellt or analysis, shall be rounded off in accord­
ance with IS : 2-1960·. The number of significant places retained in 
the rounded off value should be the same as that of the specified value in 
this standard. 

·Rules for rounding off numerical values ( "vis,d ). 
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1. SCOPE 

1.1 ~his standald COlrl'S th~ requirements ior for~ed carbon steel socket. 
weldmg fittmg!. 

2. DESIGNATION 

2.1 The steel pipe fittin~s cove~ed by this stand~rd shall be designated as 
Class 20 and Class 40 dependmg on the nommal, ambient non·shock 
working pressure of the fittings in N mm 2• The lize of the fittings shall 
be identified by Ih~ ':lominal pipe size' given m Table I. 

3. SUPPLY OF MATERIALS 

3.1 Genml requircmmts lelatin~ to thr supply of materials shall be as 
laid down in IS ; 1387·lg67'. 

4. CHEMICAL COMPOSITION AND MECHANICAL RE(tUIRE-
MENTS 

U Chemical Compolitioa - The steel from wilich for~ed steel socket 
weldmg fittin~ n marie shall conform to the chemical composition given 
below: 

Elcmenls ( OmjloSlllUlI, Plrctnl ValiatiQn from the 
Specified Llmits, 

Percent 

Carbon 0'31, Max Up to 0 25 t 0 02 
from 0 2i 10 03 
to 0 35 

Mangane'e 0'60·1'05 
Phosphorus 0010, Mal +0 005 
Sulphur 0010, Mal +0'005 
Silicon 03\, Max tOOl 

Nair - rur earh rcductlOn of 0 01 percrnllll'low thc Ipeclfieu carbon, Mllx (035 
pmenl), an IOcrralc 01 0 OG perrenl mangIne\(' lhove th, IJleClhiu Alin ( I 05 
percent) wili be permllt,d up to 1maXlinum of I 35 p,rcenl ' 

4.\.1 Unless othelilise statl'd by the JllIrc\laser for~tn~\ Ihall hr heat 
treated by annealing 01 nOllllaiizing or nOI malizing and temJlerin~. 

f.l.2 .1nnraltng - The procedure [or annealin~ shall consist of 
allowmg th~ for~in~s Immediately alici forging or IOlbn~ to cool to a 
temperature below 538'('. They I[JaIi then be reheatrd to a temperature 
between 8We and 1)27'(, to refine the ~Iam (a ~roup thus rrheated 
being known as ,m 'annealing rh,uge' ) anr! allowed to rooluni[orrniy in 
the furnace. 

'General reqllill mom, for Ihe lupph (IJ Ol'laliurglcalll,.i1PI "II (finl TIl '11", ). 

TABLE I DIMENSIONS AND TOLERANCES or SOCKET WELDING FITTINGS 
(C14I1S1S 2.1,5,3) 

All dimensions Ir milhmelrtl. 

A A 

90° El BOW lEE 

B 

COUPLING HAlf -COUPLING 

IS I f712 • 1914 

NoxlS IL ~oum DIPlH SoCIET WALL TRIeuEss BORE DIAMETER CI1lTRE TO BOTTOM LAYING TOLERANCE nOOY WAt L 
Pipe H(laE or (e) or FIlTINO (D) oISocm(a)(A) LENGTH ,-_.-.... -.-.""\ rllll'Nf.>~(G) 
SilK DIAME' SorUT ,..--.-... -~ r-·-A---, r·---.. - .... ---'" ,...-.... -.""\ ( A) (E) (F) r ---.... ---""\ 

l Ell Mill Cia" 20 Cla~s 40 Class CI,~ 90' Elbs 45' Elbs Cou· Half· CI,~ 20 CllI! 40 
( B ) J ,..._ ...... _""\ r-.... _ .. ""\ 20 40 Te.s aJlU r'-'''''-''''\ pliOg, Coup· .IIIIl Min 

Avg Min Avg Min ~rol Clau Clau (E) ling. 
r-· ..... -·-, 20 40 (F) 

Clau ClaM 
20 40 

(I) (2) (3) (4) (l) (b) (7) (8) (q) (10) (11) (12) (\3) (\4) (15) (Ib) (17) (18) (19) 120) 

101 
109 
141 
144 

10 /1'5 
/1'8 

15 211 
220 

20 21'1 
21'3 

25 338 
34'0 

32 42'5 
42'8 

40 48'6 
489 

50 6\'1 
614 

65 138 
142 

80 898 
90'2 

100 1\5'4 
1\58 

10 320 320 3~5 345 76 48 
6'1 32 

JO 380 3'30 460 400 100 71 
85 56 

10 400 350 505 435 133 99 
118 84 

10 465 410 595 l20 166 125 
150 1\ 0 

13 490 425 6'Q\ 605 217 163 
202 148 

13 5'70 500 190 G95 274 215 
25 q 199 

13 605 530 790 095 358 302 
343 28'1 

13 635 555 890 180 417 341 
40'1 332 

16 695 605 1090 950 535 436 
\17 421 

16 815 165 642 
612 

16 950 830 19'5 
46'4 

19 1070 9'35 \03'8 
100'1 

12 
10 
12 
10 
15 
12 
17 
14 
21 
18 
24 
~O 

29 
25 
34 
30 

40 
36 
44 
39 
60 
65 
69 
64 

12 8 11081508 240 115 
10 5 15 
17 9 9 8 11 08 15 03 300 3;0 
13 7 7 5 15 
17 9 13 9 19 15 30 1'5 320 400 
14 b 10 3 16 
21 13 J4 13 24 15 30 15 375 480 
18 to II 6 21 
14 14 lb 13 25 15 30 15 390 555 
21 1\ 13 Q 22 
29 16 19 11 31 20 40 20 455 0'3\ 
25 12 15 9 21 
34 19 23 17 32 20 fO 20 185 635 
30 15 19 9 28 
40 23 21 11 34 20 40 2'0 5 10 7 II 
30 19 23 9 30 
41 27 31 23 49 20 40 20 555 8i5 
39 23 27 15 39 

31 24 15 25 5'0 25 700 955 
21 14 40 
34 24 41 25 50 25 160 1\'\0 
29 14 42 
44 24 50 25 2'5 25 855 1350 
lq H 45 
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IS I 471:£ • 191. 

4.1.3 Normali~ing - The procedure for normalizing shall consist of 
allowing the forgings immediately after forging or rolling to cool to a 
temperature below 538°C. They shall then be uniformly reheated to a 
temperature between 843°C and 927·C to refine the grain ( a group thus 
reheated being known as a (normalizing charge' ) and allowed to cool in 
still air. 

4.1.4 T8mpering - The procedure for tempering shall consist of heating 
the forgings to a temperature betwpen 593°0 and the lower transforma .. 
tion temperature for one hour per 25 mm of maximum section thickness. 

4.2 Meehaalcal Requirements - The steel from which forged steel 
Bocket welding fitting is made shan conform to the mechanical require­
ment as follows: 

Tensile strength, Min N/mm2 
Yield strength, Min N/mm2 

Elongation on standard gauge 
Length, Min percent 
Hardness, Max BHN 

485 
250 

22 

187 

4.3 The stpel given in Class 2 and Class 3 of IS : 1875·1978* will be 
suitable for the manufacture of forged steel socket welding fittings. 

s. DIMENSIONS 

5.1 CODceatricity of Borea - The socket and fitting bores shaH be 
concentric within a tolerance of 0'8 mm for all sizes. Opposite socket 
bores shall be concentric within a tolerance of 1'6 mm for all sizes. 

5.2 Coiaeldeace of Axe. - The maximum allowable variation in the 
alignment of the fitting bore and sockpt bore axes shall be 0'5 percent. 
The maximum allowable variation in alignment of threads shall 
be 0'5 percent. 

S.! The dimensions of fitting shall be in accordance with Table 1. 
Reducing fittings shall have the same centre .. to·bottom of socket 
dimensions as an equal fitting., corresponding in size to the 
largest opening in the reducing fittings. The ends of socket-welding 
-fittings shall be at right angles to the axis and provide adequate aurface 
for the required 6.II(11t weld ( Ste Fig, 1 ). 

5.3.1 In fixing the dimensions of pipe fittings, the bottom of the socket 
is maintained at a fixed position with reference to the centre line of the 
fittings. 

·Carbon steel billets, blooms, slabs and bars for forging. (f'UTth "vasio" ). 
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~ ....... - t NOMINAL 

MINIMUM FLAT 
;: O· 75 ex 

PIPE WALL THIC KNESS 

ex (min. ) = 1.91 
BUT NOT LE S5 THAN 3.0 mm 

APPROX 2·0mm 
BEFORE WELDING 

F,G. I WELDING DIMENSIONS FOR SOOKET WELDING COMPONEN1'S 

6. MECHANICAL TESTS 

6.1 The tensile and hardness test shall be carried out in accordance with 
IS : 1608-1972*, IS: 1500t, IS: 150: and IS : J586§ respectively. The 
test shall be carried out for each heat. Specimens shall be obtained from 
production forging, after heat-treatment when heat treatment is required 
or from separately forged test blanks, prepared from the stock Uled to 
make the finished product. 

6.1.1 Repeat heat treatment if the results of the mechanical telt do 
not conform to the requirements specified the manufacturer may heat­
treat or reheat-treat the forgings as applicable and repeat the telt specified 
in 6.1. 

6.2 B,d ... alie Te.t - Where 80 agreed to between the manufacturer 
and the purchaser, the fittings ability to withstand bursting shall be 
gauged by comparing the behaviour of testing with the calculated burst .. 
ing strength of straight pipe of the same designation, size, wall thicknesl, 
materials and the provisions for hydro static pressure test. 

-Method for tensile teating of steel products ( first r.viliora ). 
tMethod for Brinell hardneu teat for Iteel (jrJl "vision ). 
tMethod (orVic:kerl hardness test for ateel (firsl ,lVision ). 
§Method for Rockwell hardnell teat ( Band C Icalea ) for ateel (fitll "virion ). 
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'-, Hydlostatic testing of fittings is not required in this standard. All 
fittings shall be capable to withstand without leakage, the test pressure 
equal to that prescribed in the specification for pipes with which the 
fittin~ Inal'kin~ identifies and without imparing their serviceability_ 

7. PIPE SIZE AND MAXIMUM THICKNESSES 

1.1 DifferC'nt sizec; and maximum thickne.,s recommenued for use for 
dlffelent cIJ.')set:; are ~iven in Table 2, 

TABLE 2 OUTfilDE DIAMETERS ASD TmCKNESSES OF FIrr.tNGS 

NO\l,M'U 1"1'1 Or ''''I1W J h \MI '!Tn Bony \" \LL 11111 KNEhS IN 

SlY) mm mm 
mm r-

_. ____ A _______ ~ 

Cb,>s 20 Clas... 40 

f) til 1 240 '1 15 

a 13 7 j 00 370 

10 J i 1 3'20 4'00 
I'", 21 1 375 480 
2n lL 7 390 5 51) 

2j 3'3'4 455 () 35 

32 422 ... 85 fJ''J5 
40 4B'3 5'10 7'15 
riO (i0 '.1 I) 55 8'75 

Ll 73'£) 7'On 9'55 
80 889 760 11'10 
90 101'G 8'10 

100 11 f'3 8'55 13'50 
125 141'3 955 ]5'90 

150 168'3 JO'Q7 18'25 
200 219'1 12'70 23'00 
250 273'1 15'10 28'60 
300 323'9 17'50 33'30 
350 355'6 19'00 35'70 
fOO 406'4 21· ... 5 40'50 
450 457 23'85 45'25 
500 508 26'20 SO'OO 
550 559 28'60 5S-95 

600 610 30-95 59'55 
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a. MARKING 

8.1 The product may also be marked with Standard Mark., 

8.2 The product may also be marked with Standard Mark. 

L3 The use of the Standard Mark is governed by the provisions of Bureau 0/ 
Indilln Standtzr. Act, 1986 and the Rules and Regulations made thereunder. 
The details of conditions under which the Ii~nce for the use of Standard Mark 
may be granted to manfucaturers or producers may be obtained from the Bureau 
of Indian Standards. 

10 
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