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FOREWORD 
 
 
This Malaysian Standard was developed by the Technical Committee on Steel Bars, Wire 
Rods and Wire Products under the authority of the Industry Standards Committee on Metallic 
Materials and Semi-finished Products.  
 
MS 2480 consists of the following parts, under the general title Hard drawn steel wires: 
 
Part 1: Principally for static load 
 
Part 2: Principally for dynamic load 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
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Hard drawn steel wires - Part 1: Principally for static load 
 
 
1  Scope 
 
This Malaysian Standard specifies the hard drawn steel wires, principally for static load 
(hereafter referred to as the "wires"). 
 
 
2  Normative references 
 
The following normative references are indispensable for the application of this standard. For 
dated references, only the edition cited applies. For undated references, the latest edition of 
the normative reference (including any amendments) applies. 
 
MS ISO 6892, Metallic material - Tensile testing at ambient temperature 
 
MS ISO 16120-1, Non-alloy steel wire for conversion to wire - Part 1: General requirements 
 
MS ISO 16120-2, Non-alloy steel wire for conversion to wire - Part 2: Specific requirements 
for general purpose wire rod  
 
 
3  Classes, symbols and applied wire diameters 
 
Wires shall be classified into three classes; the symbols and applied diameters shall be as 
specified in Table 1. 
 

Table 1.  Classes, symbols and applied wire diameters 
 

Class Symbol Applied wire 
diameter Application 

Hard drawn steel wire 
Class A SW-A 0.08 mm or above and 

including 10 mm - 

Hard drawn steel wire 
Class B SW-B 

Hard drawn steel wire 
Class C SW-C 

0.08 mm or above and 
including 13 mm 

Mainly for springs 
receiving 
principally static 
load 

 
 
4  Mechanical properties 
 
4.1  Tensile strength 
 
The tensile strength of the wires shall be as specified in Table 2 when tested in accordance 
with 9.2. 
 
For the wire of intermediate diameter, the value of the larger diameter than this shall be used. 
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Table 2.  Tensile strength 
 

Tensile strength 
(N/mm2) 

Reference wire 
diametera 

(mm) SW-A SW-B SW-C 
0.08 
0.09 
0.10 
0.12 
0.14 
0.16 
0.18 
0.20 
0.23 
0.26 
0.29 
0.32 
0.35 
0.40 
0.45 
0.50 
0.55 
0.60 
0.65 
0.70 
0.80 
0.90 
1.00 
1.20 
1.40 
1.60 
1.80 
2.00 
2.30 
2.60 
2.90 
3.20 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.50 
7.00 
8.00 
9.00 
10.0 

2 110 to 2 450 
2 060 to 2 400 
2 010 to 2 350 
1 960 to 2 300 
1 960 to 2 260 
1 910 to 2 210 
1 910 to 2 210 
1 910 to 2 210 
1 860 to 2 160 
1 810 to 2 110 
1 770 to 2 060 
1 720 to 2 010 
1 720 to 2 010 
1 670 to 1 960 
1 620 to1 910 
1 620 to 1 910 
1 570 to 1 860 
1 570 to 1 810 
1 570 to 1 810 
1 520 to 1 770 
1 520 to 1 770 
1 520 to 1 770 
1 470 to 1 720 
1 420 to 1 670 
1 370 to 1 620 
1 320 to 1 570 
1 270 to 1 520 
1 270 to 1 470 
1 230 to 1 420 
1 230 to 1 420 
1 180 to 1 370 
1 180 to 1 370 
1 180 to 1 370 
1 180 to 1 370 
1 130 to 1 320 
1 130 to 1 320 
1 080 to 1 270 
1 030 to 1 230 
1 030 to 1 230 
980 to 1 180 
980 to 1 180 
930 to 1 130 
930 to 1 130 

2 450 to 2 790 
2 400 to 2 750 
2 350 to 2 700 
2 300 to 2 650 
2 260 to 2 600 
2 210 to 2 550 
2 210 to 2 500 
2 210 to 2 500 
2 160 to 2 450 
2 110 to 2 400 
2 060 to 2 350 
2 010 to 2 300 
2 010 to 2 300 
1 960 to 2 260 
1 910 to 2 210 
1 910 to 2 210 
1 860 to 2 160 
1 810 to 2 110 
1 810 to 2 110 
1 770 to 2 060 
1 770 to 2 010 
1 770 to 2 010 
1 720 to 1 960 
1 670 to 1 910 
1 620 to 1 860 
1 570 to 1 810 
1 520 to 1 770 
1 470 to 1 720 
1 420 to 1 670 
1 420 to 1 670 
1 370 to 1 620 
1 370 to 1 570 
1 370 to 1 570 
1 370 to 1 570 
1 320 to 1 520 
1 320 to 1 520 
1 270 to 1 470 
1 230 to 1 420 
1 230 to 1 420 
1 180 to 1 370 
1 180 to 1 370 
1 130 to 1 320 
1 130 to 1 320 

2 790 to 3 140 
2 750 to 3 090 
2 700 to 3 040 
2 650 to 2 990 
2 600 to 2 940 
2 550 to 2 890 
2 500 to 2 840 
2 500 to 2 790 
2 450 to 2 750 
2 400 to 2 700 
2 350 to 2 650 
2 300 to 2 600 
2 300 to 2 600 
2 260 to 2 550 
2 210 to 2 500 
2 210 to 2 500 
2 160 to 2 450 
2 110 to 2 400 
2 110 to 2 400 
2 060 to 2 350 
2 010 to 2 300 
2 010 to 2 260 
1 960 to 2 210 
1 910 to 2 160 
1 860 to 2 110 
1 810 to 2 060 
1 770 to 2 010 
1 720 to 1 960 
1 670 to 1 910 
1 670 to 1 910 
1 620 to 1 860 
1 570 to 1 810 
1 570 to 1 770 
1 570 to 1 770 
1 520 to 1 720 
1 520 to 1 720 
1 470 to 1 670 
1 420 to 1 620 
1 420 to 1 620 
1 370 to 1 570 
1 370 to 1 570 
1 320 to 1 520 
1 320 to 1 520 
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Table 2.  Tensile strength (continued) 
 

Tensile strength  
(N/mm2) 

Reference wire 
diametera 

(mm) SW-A SW-B SW-C 
11.0 
12.0 
13.0 

- 
- 
- 

1 080 to 1 270 
1 080 to 1 270 
1 030 to 1 230 

1 270 to 1 470 
1 270 to 1 470 
1 230 to 1 420 

a  Reference wire diameters shall be in accordance with 5.1. 

 
4.2  Coiling/wrapping 
 
The coiling of wires shall be tested on the wire diameter of less than 0.70 mm in accordance 
with 9.3 and neither harmful flaws nor breakage shall be generated on the surfaces of the 
wires. 
 
4.3  Twisting/torsion characteristic 
 
Twisting characteristic of wires shall be tested on the wire diameter of 0.70 mm or above and 
including 6.00 mm in accordance with 9.4 and the number of twists shall be as specified in   
Table 3.  
 
The condition of twisting of the wires should be free from longitudinal cracks, flaws and local 
twisting. 
 

Table 3.  Number of twists 
 

Wire diameter Number of twists 

0.70 mm or above and including 2.00 mm 
in wire diameter 20 times or more 

Above 2.00 mm and including 3.50 mm in 
wire diameter 15 times or more 

Above 3.50 mm and including 6.00 mm in 
wire diameter 10 times or more 

 
4.4  Bending 
 
The bending of the wire shall be tested on the wire diameter above 6.00 mm in accordance 
with 9.5 and shall be free from detrimental flaws on its surface and able to withstand breaking.  
 
 
5  Wire diameters and tolerances 
 
5.1  Nominal wire diameter 
 
The nominal wire diameters shall be as specified in Table 4. 
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Table 4.  Nominal wire diameters 
 

Dimensions in millimetres 
0.08 
0.29 
0.80 
2.90 
8.00 

0.09 
0.32 
0.90 
3.20 
9.00 

0.10 
0.35 
1.00 
3.50 
10.0 

0.12 
0.40 
1.20 
4.00 
11.0 

0.14 
0.45 
1.40 
4.50 
12.0 

0.16 
0.50 
1.60 
5.00 
13.0 

0.18 
0.55 
1.80 
5.50 

0.20 
0.60 
2.00 
6.00 

0.23 
0.65 
2.30 
6.50 

026 
0.70 
2.60 
7.00 

 
5.2  Tolerances on wire diameters and permissible out-of-round 
 
The wire diameter shall be measured in accordance with 9.6 and the tolerances and 
permissible out-of-round on wire shall be as specified in Table 5. However, the permissible 
out-of-round on wire diameters1) shall apply to SW-B and SW-C. 
 

Table 5.  Tolerances on wire diameters and permissible out-of-round 
 

Dimensions in millimetres 

Wire diameter Tolerances Permissible out-of-
round 

0.08 and above and including 0.10 ± 0.006 0.006 max. 
Above 0.10 and including 0.20 ± 0.008 0.008 max. 
Above 0.20 and including 0.50 ± 0.015 0.015 max. 
Above 0.50 and including 1.00 ± 0.020 0.020 max. 
Above 1.00 and including 2.00 ± 0.030 0.060 max. 
Above 2.00 and including 3.20 ± 0.040 0.040 max. 
Above 3.20 and including 5.50 ± 0.050 0.050 max. 
Above 5.50 and including 8.50 ± 0.060 0.060 max. 
Above 8.50 and including 13.0 ± 0.070 0.070 max. 

 
6  Appearance 
 
The surface of the wires shall be smooth and free from detrimental defects such as harmful 
flaws and other defects. 
 
 
7  Material 
 
The wire rods shall be manufactured in accordance with MS ISO 16120-2. 
 
 
8  Manufacturing method 
 
In general, hard drawn wire is manufactured by cold working process. It may need heat 
treatment as intermediate process based on manufacturer's method. 

                                                           
1) The out-of-round on wire diameter means the difference between the maximum and minimum value of the 
diameter on the same section of a wire. 
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9  Tests 
 
9.1  Sampling of test piece 
 
One test piece each for tensile, coiling, twisting and bending tests shall be taken from one 
end of the wire. 
 
9.2  Tensile test 
 
The tensile test shall be carried out in accordance with MS ISO 6892 with the gripping 
distance approximately 100 mm for wire diameters of below 1 mm and approximately 200 mm 
for wire diameters of 1 mm or above. 
 
In the case of test piece breaks at the gripping position, the test shall be regarded as invalid, 
and retest shall be carried out by taking the test piece from the same wire. 
 
9.3  Coiling/wrapping test 
 
A test piece is coiled 4 turns or more around a mandrel of the same diameter as the wire 
diameter and the presence of fracture and the condition for generating of flaws shall be 
examined.  
 
9.4  Twisting/torsion test 
 
In the twisting test, grip both ends of the test piece firmly at a gripping distance of 100 times 
the wire diameter. Rotate one of these grips until the test piece break under a sufficient 
tension (to prevent the test piece from bending or distortion). Record the number of twists, 
condition of ruptured section and condition of twisting (normal or any abnormal condition 
during the test).  
 
In the case of testing under a gripping distance other than 100 times of wire diameter, number 
of twist shall be increased or decreased in direct proportion to the gripping distance and shall 
be converted to the number of times of 100 times the wire diameter.  
 
9.5  Bending test 
 
Bend the test piece to a bending angle of 90° at two places in different direction, along a 
circular arc with a radius of the wire diameter. Inspect the presence of fracture and condition 
for generation of flaws.  
 
9.6  Measurement of wire diameter 
 
In the measurement of wire diameter, the maximum and minimum diameter at an arbitrary 
place shall be measured.  
 
9.7  Retest 
 
In the case where the result of a tensile test or twisting test does not confirm to a specific 
value, a retest may be performed. In that case, two test pieces shall be taken again from the 
same coil and all the results shall conform to the specified requirements. 
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10 Inspection 
 
The inspection shall be as follows:  
 
a)  Mechanical properties shall conform to the requirements as specified in the Clause 4.  
 
b)  Wire diameter shall conform to the requirements as specified in Clause 5.  
 
c)  Appearance shall conform to the requirements as specified in Clause 6.  
 
d)  The sampling plan of inspection shall be as agreed upon between the parties concerned. 
 
 
11  Marking 
 
The wires which have passed the inspection shall be marked with the following information on 
each package: 
 
a)  manufacturer's name or its abbreviation or identifying brand or trade mark;  
 
b)  symbol of wire rod used in manufacture of wire;  
 
c)  symbol of class; and  
 
d)  wire diameter.  
 
 
12  Report  
 
When specified in the purchase order or contract, the manufacturer shall present the records 
of specified items. 
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