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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 Iron and
Steel.

This Malaysian Standard is the first revision of MS 1137, Specification for low carbon steel
wires.

Major modifications in this revision are as follow:

a) the maximum nominal diameter of ordinary low carbon steel wires, annealed low carbon
steel wires and galvanised low carbon steel wires has been changed from “11.00 mm” to
“18.00 mm”;

b) the mechanical properties of the wire have been specified up to 18.00 mm” in Table 7;

c) the tensile strength of SWM-G has been changed from “294 N/mm? to 539 N/mm?®” to
“380 N/mm? to 580 N/mm?” in Table 7;

d) the uniformity test in 11.4 is only applicable to Class 5 galvanised low carbon steel wires;
and

e) incorporation of “Certification and inspection” as Annex A.
This Malaysian Standard cancels and replaces MS 1137:1989.

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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LOW CARBON STEEL WIRES - SPECIFICATION (FIRST REVISION)

1 Scope
This Malaysian Standard specifies the requirements of low carbon steel wires for nail
manufacturing, ordinary low carbon steel wires, annealed low carbon steel wires and

galvanised low carbon steel wires. Wires of nominal diameters ranging from 0.18 mm to 18.00
mm are specified.

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 16120, Non-alloy steel wire rod for conversion to wire

MS ISO 6892, Metallic material - Tensile testing at ambient temperature

MS 407, Specification for galvanized coatings on wire

ISO 10144, Certification scheme for steel bars and wires for the reinforcement of concrete
structure

MS 1846, Steel and steel products - General technical delivery requirements

3 Definitions
For the purpose of this standard, the following definitions apply.
3.1  Wire rod

Semi-finished hot rolled steel product, in the form of coiled wire to be used for the
manufacture of steel wire.

3.2 Wire

Cold drawn or cold rolled steel wire of circular cross-sectional shape.
3.3 Coail

One length in close-packed concentric rings.

3.4 Bundle

Two or more coils bound together or a number of lengths bound together.

© STANDARDS MALAYSIA 2009 - All rights reserved 1
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4 Types and symbols
The types and symbols of the wires shall be as given in Table 1.

Table 1. Types, symbols and manufacturing methods

Type Symbol Manufacturing method
Ordinary low carbon steel SWM-B Cold drawing of wire rods specified
wire in MS ISO 16120.
Annealed low carbon steel SWM-A Heat treating (annealing or
wire normalising) of ordinary low carbon
steel wire.
Galvanised low carbon steel SWM-G1 Class 1 Uniform galvanisation on ordinary
wire SWM-G2 Class 2 low carbon steel wires or on
SWM-G3 Class 3 annealed low carbon steel wires.
SWM-G4 Class 4
SWM-G5 Class 5
Low carbon steel wire for SWM-N Cold drawing of wire rods specified
nail in MS ISO 16120.
5 Material

The material used for the wires shall be the wire rods conforming to MS ISO 16120.

6 Manufacturing methods

The manufacturing methods of the wires shall be as given in Table 1.

7 Dimensions, tolerances or wire diameters and mass

7.1 Wire diameters and tolerances thereon

7.1.1  The designation of the ordinary low carbon steel wires, annealed low carbon steel
wires and galvanised low carbon steel wires shall be made in nominal wire diameter

expressed in mm, and the preferred nominal wire diameters shall conform to Table 2.

Table 2. Preferred nominal wire diameters of ordinary low carbon steel wires, annealed
low carbon steel wires and galvanised low carbon steel wires

Dimensions in milimetres

0.18 0.20 0.22 0.24 0.26 0.28 0.30 0.32 0.35 0.40
0.45 0.50 0.55 0.62 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 7.50 8.00 8.50 9.00 10.0
11.0 12.0 13.0 14.0 15.0 16.0 17.0 18.0

2 © STANDARDS MALAYSIA 2009 - All rights reserved
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7.1.2 The designation of the low carbon steel wires for nail manufacturing shall be made in
nominal diameter expressed in mm, and the preferred nominal wire diameters shall conform
to Table 3.

Table 3. Preferred nominal wire diameters of low carbon steel wires for nail
manufacturing

Dimensions in milimetres

1.50 1.70 1.90 2.15 2.45 2.75 3.05 3.40 3.75 4.20 4.60 5.20
5.60 6.10 6.60 7.20

7.1.3 Tolerances on wire diameters of the ordinary low carbon steel wires, annealed low
carbon steel wires, and low carbon steel wires for nail manufacturing shall conform to Table 4.

Table 4. Tolerances on wire diameters of low carbon steel wires for nail
manufacturing, ordinary low carbon steel wires and annealed low carbon steel wires

Dimensions in milimetres

Wire diameter Tolerances Wire diameter Tolerances

0.35 and under +0.01 Over 2.00 to 2.90 inclusive + 0.06
Over 0.35 to 0.55 inclusive +0.02 Over 2.90 to 4.00 inclusive +0.08
Over 0.55 to 0.80 inclusive +0.03 Over 4.00 to 6.00 inclusive +0.10
Over 0.80 to 2.00 inclusive +0.05 Over 6.00 +0.13

7.1.4 Tolerances on wire diameters of Classes 1 to 5 galvanised low carbon steel wires
shall conform to Table 5.

Table 5. Tolerances on wire diameters of galvanised low carbon steel wires
(Classes 1 to 5)

Dimensions in milimetres

Wire diameter Tolerances Wire diameter Tolerances
0.35 and under +0.002 Over 2.00 to 3.20 inclusive +0.08
-0.01
Over 0.35 to 0.55 inclusive +0.02 Over 3.20 to 5.00 inclusive +0.10
Over 0.55 to 0.80 inclusive +0.03 Over 5.00 to 6.00 inclusive +0.13
Over 0.80 to 1.60 inclusive +0.05 Over 6.00 to 8.00 inclusive +0.15
Over 1.60 to 2.00 inclusive + 0.06 Over 8.00 +0.16
7.2 Mass

The minimum mass per coil of the wires shall conform to Table 6.

© STANDARDS MALAYSIA 2009 - All rights reserved 3
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Table 6. Minimum mass

Wire diameter Minimum mass per coil

(mm) (kg)

0.26 and under 0.15

Over 0.26 to 0.35 inclusive 0.3
Over 0.35 to 0.55 inclusive 0.7
Over 0.55 to 0.70 inclusive 1.5
Over 0.70 to 1.20 inclusive 3
Over 1.20 to 2.00 inclusive 6
Over 2.00 to 3.20 inclusive 10
Over 3.20 to 5.50 inclusive 15
Over 5.50 50

8 Defects

The finished wire shall be free from defects harmful to its end use.

9 Mechanical properties

9.1 The tensile strength of the ordinary low carbon steel wire, annealed low carbon steel
wires and galvanised low carbon steel wire shall conform to Table 7.

9.2 The tensile strength of the low carbon steel wires for nail manufacturing shall conform
to Table 7.

9.3 The number of twists of the annealed low carbon steel shall conform to Table 7 and the
wires shall not break, when they are turned to the specified number of twist.
10 Characteristics of galvanisation

10.1 Weight of zinc-coating for the galvanised low carbon steel wires shall be as given in
Table 8.

10.2 In the wrapping test, Classes 3 to 5 galvanised low carbon steel wires shall neither
produce remarkable cracks nor peeling on their wrapped portions, when wrapped 6 turns or
more in close contact around a mandrel of prescribed diameter in accordance with the
requirements of Table 8.
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11 Tests
11.1 Tensile test

11.1.1 The test piece used shall be of gauge length 100 mm or 200 mm as specified in MS
ISO 6892.

11.1.2 The testing method shall be in accordance with the specifications of MS 1ISO 6892.
11.2  Torsion test

Grip both ends of the test piece firmly at an interval of 200 mm and twist it to the specified
turns while giving tension enough to prevent it from sagging.

11.3  Test for weight of zinc-coating. The test piece and testing method shall be in
accordance with the antimony-chloride method specified in MS 407.

11.4  Uniformity test

The test piece and testing method (only applicable to Class 5 galvanised low carbon steel
wires) shall be in accordance with the specification of MS 407.

11.5  Wrapping test (adherence of coating)

The testing method shall be in accordance with MS 407.

12 Inspection

121 The test results on the defects, dimensions, weight, tension, torsion, weight of zinc-
coating, uniformity and wrapping shall satisfy the requirements of Clauses 6 to 11. The
sampling inspection plan shall be in accordance to Annex A and predetermined by the
agreement between the purchaser and the manufacturer.

12.2  The wire diameter shall be measured at one end of the coil.

123 Each test piece for the tension test, torsion test for weight of zinc-coating, uniformity
test and wrapping test shall be taken from one end of the coil.

13 Marking

The wires which have passed the inspection shall be clearly marked with the following
particulars on each coil at the manufacturer's works by a suitable means. The items
mentioned below, however, may be partially omitted, if approved by the purchaser.

a) type symbol;

b) wire diameter;

c) net weight;

d) date of manufacture;

6 © STANDARDS MALAYSIA 2009 - All rights reserved



e) manufacturer's name or its abbreviation; and

f)  number of this standard, i.e. MS 1137.

MS 1137:2009

Table 8. Weight of zinc coating and diameters of mandrel used for wrapping test for
galvanised low carbon steel wires

Class 1 Class 2 Class 3 Class 4 Class 5
Wire Weight of | Weight of | Weight of Diameter Weight Diameter | Weight of | Diameter of
diameter zinc zinc zinc of mandrel of zinc of mandrel zinc mandrel
coating coating coating [multiple coating [multiple coating [multiple of
minimum minimum | minimum of wire minimum of wire minimum wire
diameters] diameters] diameters]
(mm) (g/m?) (g/m?) (g/m®) (mm) (g/m?) (mm) (g/m?) (mm)
0.90 - - 75 6 105 12 150 12
1.00 - - 75 6 105 12 170 12
1.20 - - 75 6 105 12 200 12
1.40 20 30 75 6 120 12 215 12
1.60 20 30 75 6 120 12 230 12
1.80 20 35 90 8 155 14 240 14
2.00 25 35 90 8 155 14 240 14
2.30 25 40 120 8 185 14 260 14
2.60 25 40 120 8 185 14 260 14
2.90 30 45 135 10 230 16 275 14
3.20 30 50 135 10 230 16 275 16
3.50 35 55 135 10 230 16 290 16
4.00 35 55 155 12 245 18 290 16
4.50 40 65 155 12 245 18 290 18
5.00 45 70 155 12 245 18 290 18
5.50 50 75 155 14 245 20 290 20
6.00 50 85 155 14 245 20 290 20
NOTES:

1. For an intermediate wire diameter, the value specified for the nearest smaller wire diameter than that should be

applied.

2. For Classes 1 and 2, less than 1.40 mm in wire diameter and Classes 3 to 5, less than 0.90 mm in wire diameter,

no specification is given.

© STANDARDS MALAYSIA 2009 - All rights reserved
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Annex A
(normative)

Certification and inspection

Certification and inspection of low carbon steel wire shall be performed as follows:

a) in accordance with a certification scheme monitored by an external body (here after
referred to as “certification scheme”) see ISO 10144; or

b) according to testing of a specific delivery.

A1 Certification scheme

In the case of a certification scheme, certification and inspection shall be carried out in
accordance with ISO 10144.

A2 Testing of specific delivery

Provisions regarding the nature, extent and evaluation of acceptance tests on deliveries of
low carbon steel wire not subject to a certification scheme are given in A3 and A4.

Testing of a specific delivery shall be performed according to A3. By agreement between
manufacturer and purchaser, A4 may be used.

A3 Verification of conformity
A3.1  Organisation

The tests shall be organised and carried out according to an agreement between purchaser
and manufacturer taking into consideration the national rules of the receiving country.

A3.2 Extent of sampling and testing

For the purpose of testing, the delivery shall be subdivided into test units with a maximum
mass of 80 t or a fraction thereof. Each test unit shall consist of products of the same nominal
diameter from the same cast. When required by the purchaser, the chemical composition
(cast analysis) shall be stated in the test report.

Fifteen test pieces (if possible 60 test pieces) from different coils or straightened wires for
testing all other properties specified in this standard (see A3.3.1).

8 © STANDARDS MALAYSIA 2009 - All rights reserved
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A3.3  Evaluation of the results
A3.3.1 Inspection by statistical method

For properties which are specified as characteristics values, the following shall be
determined:

a) allindividual values, X;, of the 15 test pieces (n = 15);
b) the mean value, mys (for n = 15); and
c) the standard deviation, sy5 (for n= 15).

The test unit corresponds to the requirements if the condition stated below is fulfilled for all
properties

mys — 2.33 x Si52 fk
where,
f is the required characteristics value; and

2.33 s the value for acceptability index, k for n = 15 for a failure rate of 5 % (p = 0.95) at a
probability of 90 % (1 - &= 0.90)

If the condition stated above is not fulfilled, the index, K

is determined from the test results available. Where kK = 2, testing can be continued. In this
case 45 further test pieces shall be taken and tested from different coils or straightened wire,
so that a total of 60 test results are available (n = 60).

The test unit shall be considered to comply with the requirements if the condition stated below
is fulfilled for all properties:

Meo — 1.93 x Sgo = fk
where,

1.93 s the value for the acceptability index, k, for n = 60 for a failure rate of 5 % (p = 0.95)
at a probability of 90 % (1 - o= 0.90)

A3.3.2 Inspection by attributes
When testing properties specified as maximum or minimum values, all results determined on

the 15 test pieces shall comply with the requirements of this annex. In this case the test unit
shall be considered to comply with the requirements.

© STANDARDS MALAYSIA 2009 - All rights reserved 9
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The test can be continued when at most two results not conforming to conditions occur. In this
case 45 further test pieces from different coils or straightened wires in the test unit shall be
tested, so that a total 60 test results are available. The test unit complies with the
requirements if at most two of the 60 results do not conform to the conditions.

A3.3.3 Chemical composition

Both test pieces shall comply with the following requirements.

The steel shall not contain quantities of the given elements higher than those specified in
Table A1.

The carbon equivalent, Cq, is calculated according to the formula:

C =C+Mn/6+(Cr+V +Mo)/5+(Cu+Ni)/15
eq

where,
C, Mn, Cr, V, Mo, Cu and Ni are percentages by mass of the respective elements of the steel.

In the case of dispute about analytical methods, the chemical composition shall be
determined by an appropriate referee method specified in ISO/TR 9769.

Table A1. Chemical composition

C Si Mn P S N° Ceq
0.22 0.60 1.60 0.050 0.050 0.012 0.50
maximum maximum maximum maximum maximum maximum maximum
(0.24)° (0.65) (1.70) (0.055) (0.055) (0.013) (0.52)
maximum maximum maximum maximum maximum maximum maximum

® The value in brackets ( ) apply for the product analysis.

@ A higher nitrogen content may be used if sufficient quantities of nitrogen-binding elements are present.

A4 Verification of guaranteed minimum value

Test shall be carried out according to the following:

a) For the purpose of testing, the delivery shall be subdivided into test units with a maximum
mass of 50 t or a fraction thereof. Each test unit shall consist of products of the same
nominal diameter from the same cast. When required by the purchaser, the chemical
composition (cast analysis) shall be stated in the test report.

b) For each mechanical property specified, one test shall be carried out of each test unit.

Each individual test result shall meet the requirements specified in Clause 9.

10
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c) If any test results does not meet the requirements, retest may be carried out, according to
MS 1846.

d) The manufacturer shall submit a test report stating that products of the delivery satisfy the

mechanical properties specified in Clause 9 and a conformation that the other
requirements of this standard are fulfilled.

© STANDARDS MALAYSIA 2009 - All rights reserved 11
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