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FOREWORD

This Provisional Malaysian Standard" was developed under the provision of the Standard of
Malaysia Act 1996 (Act 549).

Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations.

" “Provisional standard” means a standard which has not undergone the normal procedures of technical committees
deliberation and public comment and:

a) which in the opinion of the Council is urgently needed; or
b) in respect of which the Minister considers that trial use thereof is necessary before it can be finalised.

This standard shall be subsequently reviewed for conversion into Malaysian Standard by the normal procedure within
three years of publication.

ii © STANDARDS MALAYSIA 2009 - All rights reserved
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COLD FINISHED CARBON AND ALLOY STEEL BARS

1 Scope
This Malaysian Standard specifies the requirements and test methods of cold finished carbon

and alloy steel bars (hereafter referred to as "cold finished steel bars") of round, hexagon,
square and flat shapes of section to be used for machine structure and various machine parts.

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 1846:2005, Steel and steel products - General technical delivery requirements

MS 2245, Rolled carbon steel for cold-finished steel bars

MS 2247, Carbon steels for machine structural use

JIS B 0401-2, ISO system of limits and fits - Part 2: Table of standard tolerance grades and limit
deviations for holes and shafts

JIS G 4052, Structural steels with specified hardenability bands
JIS G 4053, Low-alloyed steels for machine structural use

JIS G 4202, Aluminium chromium molybdenum steels

JIS G 4804, Free cutting carbon steels

JIS Z 2201, Test pieces for tensile test for metallic materials
JIS Z 2241, Method of tensile test for metallic materials

JIS Z 2243, Brinell hardness test - Test method

JIS Z 2245, Rockwell hardness test - Test method

3 Classification and symbol
The classification and symbol of cold finished steel bars shall be as shown in Table 1 with

combination of the material applied, method to form, method of heat treatment and tolerances
on dimensions.

© STANDARDS MALAYSIA 2009 - All rights reserved 1
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Table 1. Classification and symbol

Type

Material
symbol

Method of
forming symbol

Method of heat
treatment symbol

Tolerances
on
dimension
symbol

Classification®
symbol

Cold
finished
carbon
steel bars

Steel materials
and their
symbols®
specified in the
following
standards are
applied:

a) MS 2245;

b) MS 2247;
and

c) JIS G 4804.

Cold
finished
alloy steel
bars

Steel materials
and their
symbols®
specified in the
following
standards are
applied:

a) JIS G 4052;

b) JIS G 4053;
and

c) JIS G 4202.

Cold drawing (D)
Grinding (G)

Cutting (T)

Normalising (N)

Quenching and
tempering (Q)

Annealing (A)

Spheroidising (AS)

Tolerance
gradeb
specified in
Table 6.

SGD3-D9

SGD400-T1 2

SGD290-D9

S45C-DQG7

S35C-DAS10

SNC836-AT12

and so on

? The symbols of SGDA and SGDB, which guarantee the mechanical properties of cold finished steel bars cold drawn
from the materials specified in MS 2245 shall be SGD290-D and SGD400-D respectively (see Table 2).

® Tolerance on dimensions shall be expressed by real part of tolerance grade.

EXAMPLE 11 for IT11.

° Classification symbol is only for informative purposes. The examples of symbol indicating classification are explained
in the Note of Clause 10.

4 Manufacture

The cold finished steel bars shall be manufactured of the materials specified in Table 1 by cold
drawing, grinding, cutting or their combination. Heat treatment may be made, when required.

© STANDARDS MALAYSIA 2009 - All rights reserved
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5 Mechanical properties
5.1 Mechanical properties of cold finished carbon steel bars

Mechanical properties of cold finished carbon steel bars shall be in accordance with the
agreement between the manufacturer and the purchaser. Further, mechanical properties of cold
finished steel bars produced without cold draw nor heat treatment using the cold finished
carbon steel bar material shall be in accordance with the specification of material before
working. However, round and hexagon cold finished steel bars of SGD290-D and SGD400-D of
certificating the mechanical properties within the cold finished steel bars produced with cold
draw using the materials specified in MS 2245 shall be tested by Clause 8 and the mechanical
properties shall satisfy Table 2.

Table 2. Mechanical properties of cold finished carbon steel bars (round and hexagon)

Symbol Diameter or width across flats® Tensile strength Hardness®
of (mm) (N/mm?’) HRB (HRC)* HB?
classification
SGD290-D Round: 5 or over up to and 380 to 740 58 to 99 (21) -
including 20
Hexagon: 5.5 or over up to and
including 80
Round: Over 20 up to and 340 to 640 5010 94 (-) 90 to 204
including 100
SGD400-D Round: 5 or over up to and 500 to 850 74 to 103 (28) -
including 20
Hexagon: 5.5 or over up to and
including 80
Round: over 20 up to and 450 to 760 69 to 100 (22) | 121 to 240
including 100

NOTE. 1 N/mm?® =1 MPa.

@ Mechanical properties of cold finished steel bars (round) of diameter of over 100 mm or those of cold finished steel
bars (hexagon) whose width across flats is over 80 mm shall depend upon the agreement between the manufacturer
and the purchaser.

® The value of hardness is only for informative value.

° HRC is preferably applied for the measurement of around the upper limit value of hardness HRB. The upper limit
hardness value of this case shall be expressed in the parentheses in the table.

4 For the measurement of hardness of cold finished steel bars of 25 mm or under of diameter or the width across
flats, it is preferable not to use HB.

5.2 Mechanical properties of cold finished alloy steel bars

Mechanical properties of cold finished alloy steel bars shall be in accordance with the
agreement between the manufacturer and the purchaser.

© STANDARDS MALAYSIA 2009 - All rights reserved 3
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6 Dimensions and tolerances on dimensions
6.1 Standard dimensions

The standard dimensions of the cold finished steel bars shall be in accordance with Tables 3
and 4.

Table 3. Standard dimensions (round, hexagon and square)

Dimensions in millimetres

Shape Diameter, distance between the opposite side

Round 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
20 22 23 24 25 26 28 30 32 35 36 38 40 42 45
48 50 55 60 65 70 75 80 85 90 95 100

Hexagon 5.5 6 7 8 9 10 11 13 14 17 19 21 22 24 26
27 30 32 36 41 46 50 55 60 65 70 75 80

Square 5 6 7 8 9 10 12 14 16 17 19 20 22 25 28
30 32 35 38 40 45 50 55 60 65 70 75 80

Table 4. Standard dimensions (flat shape)

Dimensions in millimetres

Thickness Width

3 9 12 16 19 22 25 32 38 50

4 9 12 16 19 22 25 32 38 50
45 9 12 16 19 22 25 32 38 50

5 9 12 16 19 22 25 32 38 50

6 9 12 16 19 22 25 32 38 50 65 75 100 125 150

9 12 16 19 22 25 32 38 50 65 75 100 125 150
12 19 22 25 32 38 50 65 75 100 125 150
16 22 25 32 38 50 65 75 100 125 150
19 25 32 38 50 65 75 100 125 150
22 32 38 50 65 75 100 125 150
25 32 38 50 65 75 100 125 150

6.2 Tolerances on dimensions

The tolerances on dimensions of cold finished steel bars shall be based on Table 22 of
JIS B 0401-2, the tolerance grade for shaft h shall be applied and the value shall be in
accordance with Table 5. The tolerance grade applied for corresponding the shape and working
method shall be in accordance with Table 6.

4 © STANDARDS MALAYSIA 2009 - All rights reserved



Table 5. Tolerance on dimensions
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Dimensions in millimetres

Diameter, width

Tolerance grade for shaft h

across flats, IT6 IT7 IT8 IT9 IT10 IT 11 IT12 | IT13
thickness and width
3 or under 0 0 0 0 0 0 0 0
-0.006 | -0.010 | -0.014 |-0.025 |-0.040 |-0.060 |-0.10 -0.14
Over 3 up to and 0 0 0 0 0 0 0 0
including 6 -0.008 |-0.012 |-0.018 |-0.030 |-0.048 |-0.075 |-0.12 |-0.18
Over 6 up to and 0 0 0 0 0 0 0
including 10 ) -0.015 | -0.022 |-0.036 |-0.058 |-0.090 | -0.15 -0.22
Over 10 up to and 0 0 0 0 0 0 0
including 18 ) -0.018 | -0.027 | -0.043 | -0.070 | -0.11 -0.18 -0.27
Over 18 up to and 0 0 0 0 0 0 0
including 30 ’ -0.021 | -0.033 | -0.052 | -0.084 |-0.13 -0.21 -0.33
Over 30 up to and 0 0 0 0 0 0 0
including 50 ’ -0.025 | -0.039 |-0.062 |-0.100 |-0.16 -0.25 -0.39
Over 50 up to and 0 0 0 0 0 0 0
including 80 ’ -0.030 | -0.046 | -0.074 | -0.12 -0.19 -0.30 -0.46
Over 80 up to and 0 0 0 0 0 0 0
including 120 i -0.035 | -0.054 -0.087 | -0.14 -0.22 -0.35 -0.54
Over 120 up to and i i i i i i 0 0
including 180 -0.40 -0.63
NOTES:

1. Deviations in diameter or deviations has to be within 30 % of the tolerance.

2. Tolerances on dimensions other than axis h (for example axis g, j and so on) may be applied under the
specification by the purchaser. The value of tolerance on dimensions for this case has to be in accordance with Tables
17 to 32 of JIS B 0401-2.

Table 6. Tolerance grade for the corresponding shape and working method

Shape and Round Square Hexagon Flat
working method Grinding Drawing Cutting

Applied tolerance | IT6-IT7 IT8 - IT9 IT11-1T12 | IT10-IT11 IT11-1T12 IT12-1T13
grade T8 - IT9 IT10 IT13

NOTE. Grade other than Table 6 may be applied under the agreement between the manufacturer and the purchaser.

7 Appearance

Cold finished steel bars shall be straight without twists, of correct sectional shape, of smooth
surface and free from defects of detrimental to use.

© STANDARDS MALAYSIA 2009 - All rights reserved
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8 Mechanical tests

8.1 Testin general

The general matters for the mechanical tests shall be as provided in Clause 7 of MS 1846.
However, the number of test piece shall be one taken from each heat of cold finished steel bars
of the same type and the same sectional dimensions.

8.2 Test pieces

The test piece shall be as follows:

a) unless otherwise specified, No. 2 or No. 14A test piece specified in JIS Z 2201 shall be
used for tensile test; and

b) unless otherwise specified, the end part of the cold finished steel bar or a portion of the
tensile test piece shall be used for hardness test.

8.3 Test methods

The test method shall be as follows:

a) the tensile test shall be in accordance with the method provided in JIS Z 2241; and

b) the hardness test shall be in accordance with the methods provided in JIS Z 2245 and

JIS Z 2243. However, the point where hardness is to be measured shall be subjected to
agreement between the manufacturer and the purchaser.

9 Inspection

The inspection shall be as follows:

a) mechanical properties, dimensions and appearance shall meet the requirements of Clauses
5, 6 and 7. However, mechanical properties may be dispensed with by approval of the
purchaser; and

b) the decarburisation inspection may be specified by the purchaser. In this case, the test
method and acceptance criteria shall be subjected to the agreement between the
manufacturer and the purchaser.

10 Marking

The cold finished steel bars shall be clearly marked with the information provided below on

each bundle or package by a suitable means. These information, however, may be partially

omitted which is subjected to the agreement between the manufacturer and the purchaser:

a) symbol of classification;

6 © STANDARDS MALAYSIA 2009 - All rights reserved
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NOTE. Symbol indicating classification has to be as follows:
EXAMPLE 1 SGD3-D9

Cold finished steel bars manufactured from general steel SGD3 for cold finished steel bars, of which chemical
composition is guaranteed, finished to tolerance grade IT9 by cold drawing.

EXAMPLE 2 SGD400-T12

Cold finished steel bars manufactured from general steel SGDB for cold finished steel bars, finished to tolerance
grade IT12, of which mechanical properties are guaranteed.

EXAMPLE 3 SGD290-D9

Cold finished steel bars manufactured from general steel SGDA for cold finished steel bars, of which mechanical
properties are guaranteed, finished to tolerance grade IT9, by cold drawing.

EXAMPLE 4 S45C-DQG7

Cold finished steel bars manufactured from carbon steel S45C for machine structure, cold drawn, finished to
tolerance grade IT7 by grinding after quenching and tempering.

EXAMPLE 5 S35C-DAS10

Cold finished steel bars manufactured from carbon steel S35C for machine structure, cold drawn, spheroidised,
finished to tolerance grade IT10.

EXAMPLE 6 SNC836-AT12

Cold finished steel bars manufactured from nickel chromium steel SNC836, annealed, finished to tolerance grade
IT12 by cutting.

heat number or substitutive manufacture number;
dimensions;
number of pieces or total mass; and

manufacturer's name or its abbreviation.

© STANDARDS MALAYSIA 2009 - All rights reserved 7
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