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Chemical Composition of ISP Wire Rods

Carbon Grade Steel

Grade
SAE

1006
1008
1010
1012
1015
1018
1020
1030
1035
1038
1040
1065
1075
1085

Grade
JIS G 3506
HSWR 52A
HSWR 62A
HSWR 82A

©

0.08 max.
0.10 max.

0.08-0.13
0.10-0.15
0.13-0.18
0.15-0.20
0.18-0.23
0.28-0.34
0.32-0.38
0.35-0.42
0.37-0.44
0.60-0.70
0.70-0.80
0.80-0.93

©
0.49-0.56
0.59-0.66
0.79-0.860

Chemical Composition by weight %

Mn
0.25-0.40
0.30-0.50
0.30-0.60
0.30-0.60
0.30-0.60
0.60-0.90
0.30-0.60
0.60-0.90
0.60-0.90
0.60-0.90
0.60-0.90
0.60-0.90
0.40-0.70
0.70-1.00

P max
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04

S max
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05

Chemical Composition by weight %

Si
0.15-0.35
0.15-0.35
0.15-0.35

Mn
0.30-0.60
0.30-0.60
0.30-0.60

P
0.040 max.
0.040 max.
0.030 max.

Si

0.15 ~ 0.30
0.15 ~ 0.30
0.15 ~ 0.30
0.15~0.30
0.15 ~ 0.30
0.15 ~ 0.30
0.15 ~ 0.30
0.15 ~ 0.30
0.15 ~ 0.30
0.15 ~ 0.30
0.15 ~ 0.30

0.35 max

0.35 max

0.35 max

S
0.040 max.
0.040 max.
0.030 max.



Mild Steel Wire rods

IS 7887

Note:

©
0.06 Max
0.08 Max
0.10 Max
0.08-0.13
0.08-0.13
0.10-0.15
0.13-0.18
0.13-0.18
0.15-0.20
0.15-0.20
0.18-0.23
0.18-0.23
0.20-0.25
0.20-0.28
0.22-0.28

Chemical Composition by weight %

Mn
0.35 Max
0.25-0.40
0.70 Max
0.30-0.60
0.60-0.90
0.30-0.60
0.30-0.60
0.60-0.90
0.60-0.90
0.60-0.90
0.30-0.60
0.60-0.90
0.30-0.60
0.30-0.60
0.60-0.90

P
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
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0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max
0.050 Max

1 Silicon to be mutually agreed upon between the purchaser and the manufacturer.

2 When the steel is silicon killed, the product analysis shall show a minimum of 0.10 percent
silicon. When the steel is aluminium killed or the total aluminium content should not be less
than 0.02 percent. When the steel is Aluminium silicon killed, the silicon content shall not be

less than 0.05 percent and total aluminium content shall not be less than 0.01 percent.
3 When required, copper is specified as an added element.

4 Ifrequired, other values for sulphur and phosphorous may be agreed between the manufacturer

and the purchaser.

High Carbon Steel Wire rods

Steel wire rods shall be designated in various grades as per the chemical compositions or as per

tensile strength.

As per Chemical Composition

Grade

IS 7904 C

HC38 0.35-
0.40

HC42 0.40-
0.45

HC46 0.43-
0.48

Si

0.10
-0.35

0.10-
0.35

0.10-
0.35

Chemical Composition max. by weight %

Mn

0.30
-0.90

0.30-
0.90

0.30-
0.90

P
Max
0.035
0.035

0.035

S Cr
Max Max
0.035 015
0.035 0.15

0.035  0.15

Ni Mo
Max Max
020 0.05
020 0.05
020 0.05

Cu
Max
0.25
0.25

0.25

Al
Max
0.04
0.04

0.04

S+P
Max
0.06
0.06

0.06
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Grade Chemical Composition max. by weight %

157904 C S Mn P S C Ni Mo Cu Al S+P

Max Max Max Max Max Max Max Max

HC48 045 010- 030- 0.035 0035 015 020 005 025 004 006
050 035 090

HC50 0.48-  0.10- 030- 0.035 0035 015 020 005 025 004 0.06
053 035 090

HC52 0.50- 0.10- 030- 0035 0035 015 020 0.05 025 004 0.06
055 035 090

HC56 0.53- 0.10- 030- 0.035 0035 015 020 005 025 004 0.06
058 035 090

HC58 0.55- 0.10- 030- 0.035 0035 015 020 005 025 004 0.06
0.60 035 090

HC60 0.58-  0.10- 030- 0035 0035 015 020 005 025 004 0.06
0.63 035 090

HC62 0.60- 0.10- 030- 0.035 0035 015 020 005 025 004 0.06
0.65 035 090

HC66 0.63- 0.10- 030- 0035 0035 015 020 0.05 025 004 0.06
0.68 035 090

HC68 0.65- 0.10- 030- 0.035 0035 015 020 005 025 004 0.06
070 035 090

HC70 0.68- 0.10- 030- 0035 0035 015 020 0.05 025 004 006
073 035 090

HC72 0.70- 0.10- 030- 0.035 0.035 015 020 005 025 004 0.06
075 035 090

HC76 0.73- 0.10- 030- 0.035 0.035 015 020 005 025 004 0.06
078 035 090

HC78 0.75- 0.10- 030- 0035 0035 015 020 005 025 004 0.06
0.80 035 0.90

HC80 0.78  0.10- 030- 0.035 0035 015 020 005 025 004 0.06
083 035 090

HC82 0.80- 0.10- 030- 0035 0035 015 020 0.05 025 004 006
085 035 090

HC86 0.83- 0.10- 030- 0.035 0035 015 020 005 025 004 0.06
088 035 090

HC88 0.85- 0.10- 030- 0035 0035 015 020 0.05 025 004 0.06
090 035 0.90

Note:

1. If Cr, B, Nb, V, Ti are added intentionally, the grades may contain Cr up to 0.30 percent and B
up to 8 ppm as per mechanical property required in wire rods. However, the total percentage
of Cr and micro alloy elements (Nb, V, Ti) individually or in combination should not exceed 0.30
percent.

2. Steel may be supplied as grade A and grade B depending upon Mn content 0.30-0.60 percent
and 0.60-0.90 percent in grades respectively for example the grade will be designated as HC70A
or HC70B depending upon Mn content 0.30-0.60 percent or 0.60-0.90 percent in HC70 grades
respectively.
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. The grade containing Cr >0.15% would be designated with the suffix indicating the chemical
symbol for example HC70ACr will have chemical composition of HC70A and Cr individually or
in combination with other Microalloying elements should not exceed 0.30 percent.

. Nitrogen content of steel shall not exceed 0.012 percent, which shall be ensured by the
manufacturer by occasional check analysis.

. Stricter specification for nitrogen, phosphorus and sulphur may be mutually agreed between
the manufacturer and the purchaser.

. Tramp elements [Cr, Ni, Mo, Cu] individually or in combination can be stricter than the values
mentioned above, may be mutually agreed upon between the manufacturer and the purchaser
at the time of ordering

As per Tensile Strength

Various high carbon grades of steel wire rods designated as per tensile strength shall fall within the
tensile strength range of 535 MPa to 1250 MPa. The minimum of the required ultimate tensile
strength (UTS) range shall be used as a suffix to HCT _ for grade designation; for example HCT635,
where the required minimum of the UTS is 635 MPa. If alloying/ micro-alloying elements are added
intentionally to meet the mechanical properties requirements, the grades will be designated with
a suffix indicating their chemical symbol for example HCT535Cr will have minimum tensile strength
of 535 MPa and chromium 0.30 maximum.

Permissible Variation in Mechanical Properties

S.No Steel Grade UTS MPa Percent RA Minimum
i HCT535 to HCT840 0, +200 35
ii > HCT840 to HCT1030 0, +200 30
iii > HCT1030 to HCT1250 0, +300 30
NOTE

Permissible variation in product analysis of Carbon Steel, Maximum limits of partial decarburization and limit
values for non-metallic inclusions as per IS 7904

Electrode Quality Steel
Grade Chemical Composition max. by weight %
SR C S Mn P s C VT Al
EWNR 010 003 038062 0025 0025 015 0.003 0003 0.012

Note : Cr+Ni,+Mo= 0.15% max., No individual M A elements shall be more than 0.10%
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Spring Steels

Grade Chemical Composition max. by weight %

NsG 4801 g Si Mn P S Cr v B

SUP 3 0.75-0.90 015035  0.30-0.60 0.035 0.035

SUP 6 0.56-0.64  1.50-1.80  0.70-L.00  0.035 0.035

SUP 7 0.56-0.64  1.80-2.20  0.70-L.00  0.035 0.035

SUP 9 0520.60 015035 065095 0035 0035 065095

SUP 9A 0.56-0.64 015035  0.70-1.00 0.035 0.035 0.70-1.00

SUP 10 047055 015035 0065095 0035 0035 080-110 0.15-0.25

SUP 11A 0.55-0.65 0.15-035  0.70-L.00  0.035 0.035 0.70-1.00 - 0.0005
SUP 12 051059  1.20-1.60  0.60-0.90 0.035 0.035 0.60-0.90

SUP 13 0.56-0.64 015035  0.70-1.00 0.035 0.035 0.70-0.90

Note : Throughout classes, the value of Cu as impurities shall not exceed 0.30%

Free Cutting Carbon Steels

Grade Chemical Composition by weight %

JIS G 4804 C Mn P S b
SUM 11 0.08-0.13 0.30-0.60 0.040 max. 0.08-0.13

SUM 12 0.08-0.13 0.60-0.90 0.040 max. 0.08-0.13

SUM 12L 0.08-0.13 0.60-0.90 0.040 max. 0.08-0.13 0.10-0.35
SUM 21 0.13 max. 0.70-0.10 0.07-0.12 0.16-0.23

SUM 22 0.13 max. 0.70-1.00 0.07-0.12 0.24-0.33

SUM 22L 0.13 max. 0.70-1.00 0.07-0.12 0.24-0.33 0.10-0.35

High Carbon Chromium Bearing Steels

Grade Chemical Composition by weight %

J1S G 4805 C Si Mn Pmax. §max. Cr Mo
SUJ 1 0.95-1.10 0.15035  050max.  0.025  0.025  0.90-1.20

SUj2 0.95-1.10 0.15035  050max.  0.025  0.025 1.30-1.60

SUJ 3 0.95-1.10 0.40-0.70 ~ 090-1.15  0.025  0.025  0.90-1.20

SUJ 4 0.95-1.10 0.15035  050max.  0.025  0.025 1.30-1.60 0.10-0.25
SUJ 5 0.95-1.10 0.40-0.70 ~ 090-1.15  0.025  0.025  0.90-1.20 0.10-0.25

Note : Other elements Ni, Cu shall not exceed 0.25%

Grade @ Si Mn P S Cu Cr Al
SAE 0.98- 0.15-030  0.25-045 0.025  0.015 0.25 14-1.6  0.02-0.05
52100 1.10 max max max

10
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Alloy Steels

Grade Chemical Composition max. by weight %

SAE © Mn B S Si Ni Cr Mo

SAE 4135 033038 070090 0.035 004 0.150.30 - 0.80-1.10  0.15-0.25

SAE 4140 0.38-0.43  0.75-1.00  0.035  0.04 0.15-0.30 - 0.80-1.10  0.15-0.25

SAE 8620 0.18-0.23 070090  0.035  0.04 015030 0.40-0.60 0.04-0.70 0.15-0.25

SAE 9254 0.51-0.59  0.60-0.80  0.035  0.04 0.20-1.60 - 0.60-0.90

Grade Chemical Composition by weight %

JIS G 4105 © Si Mn Pmax. S max. Cr Mo

SCM 415 0.13-0.18 0.15-0.35 0.60-0.85 0.03 0.03 0.90-1.20 0.15-0.30
SCM 420 0.18-0.23 0.15-0.35 0.60-0.85 0.03 0.03 0.90-1.20 0.15-0.30

Note : As impurities, Ni and Cu shall not exceed 0.25% and 0.30% respectively for all grades.

Cold Heading Quality
Chemical Composition by weight %
i © Si Mn B S B
10B21 0.18-0.23 0.15-0.30 0.80-1.10 0.040 max. 0.040 max.
15B23 0.18-0.25 0.15-0.30 0.80-1.10 0.040 max. 0.040 max. 0.0005-
15B25 0.22-0.30 0.15-0.30 0.75-1.25 0.040 max. 0.040 max. G
15B41 0.36-0.44 0.15-0.30 1.35-1.65 0.040 max. 0.040 max.
E 250 Grade as per IS: 2062, 2011
Chemical Composition by weight %
L) C Si Mn P s Cr B
45C8 (C45) 0.40-0.50  0.10-0.35  0.60-0.90 0.035 max. 0.035 max.
21C10BT* 0.18-0.23  0.15-0.30 ~ 0.80-1.10  0.035 max. 0.035 max.
26C10BT* 0.23-029 015030  090-1.2 0.035max. 0.035 max. - 0.0005-
34CI4BT* 032037 015030 120150 0035max. 0035 max ULt

38Cr4Mn2BT*  0.35-0.40  0.15-0.30 ~ 0.30-0.50 0.035max. 0.035max.  095-1.15

*Suffix BT indicates Boron treated steel.
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