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Committee representation

The National Standards Committee on Petroleum and Gas (NSC H) under whose authority this Malaysian Standard
was developed, comprises representatives from the following organisations:

Department of Occupational Safety and Health Malaysia
Department of Standards Malaysia (Secretariat)
Energy Commission

Federation of Malaysian Manufacturers - Malaysian Industrial Gases Manufacturers Group
Fire and Rescue Department of Malaysia
Malaysia Automotive, Robotics and loT Institute
Malaysian Gas Association

Malaysian Oil & Gas Engineering Council
Malaysian Palm Oil Board

Malaysian Plastics Manufacturers Association
Ministry of Domestic Trade and Consumer Affairs
Ministry of International Trade and Industry
Petroliam Nasional Berhad

PETRON Malaysia Refining & Marketing Bhd
Road Transport Department Malaysia

Royal Malaysian Customs Department

Shell Malaysia Trading Sdn Bhd

SIRIM Berhad (Previous Secretariat)

The Institution of Engineers, Malaysia

The Malaysian Association of Hydrogen Energy
Universiti Kebangsaan Malaysia

Universiti Teknologi Malaysia

Universiti Teknologi PETRONAS

The Working Group on Bitumen and Bituminous Products which developed this Malaysian Standard consists of
representatives from the following organisations:

Department of Standards Malaysia (Secretariat)
Heriot-Watt University Malaysia

Kl Integrated Consultants Sdn Bhd
Kemaman Bitumen Co Sdn Bhd
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Foreword

This Malaysian Standard was developed by the Working Group on Bitumen and Bituminous
Products under the authority of the National Standards Committee on Petroleum and Gas.
Major modifications in this revision are as follows:

a) deletion of penetration grade 200 — 300;

b)  deletion of bitumen obtained from naturally occurring asphalt; and

c) incorporation of additional properties in Table 1.

This Malaysian Standard cancels and replaces, MS 124:1996, Specification for penetration
grade of bitumen for use in pavement construction (First revision).

Compliance with a Malaysian Standard does not of itself confer immunity from legal
obligations.
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Penetration grade of bitumen for use in pavement construction -
Specification
(Second revision)

1 Scope

This Malaysian Standard covers the following penetration grades of bitumen for use in the
construction of pavements:

a) 40-50;
b) 60-70;
c) 80-100;and

d) 120 -150.

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 650, Method of test for relative density of solid pitch and bitumen - Displacement method
(First revision)

ASTM D5/D5M, Standard test method for penetration of bituminous materials
ASTM D6/D6M, Standard test method for loss on heating of oil and asphaltic compounds

ASTM D36/D36M, Standard test method for softening point of bitumen (Ring-and-ball
apparatus)

ASTM D92, Standard test method for flash and fire points by Cleveland open cup tester
ASTM D113, Standard test method for ductility of asphalt materials
ASTM D140/D140M, Standard practice for sampling asphalt materials

ASTM D1754/D1754M, Standard test method for effects of heat and air on asphaltic materials
(Thin-film oven test)

ASTM D2042, Standard test method for solubility of asphalt materials in trichloroethylene
ASTM D2170/D2170M, Standard test method for kinematic viscosity of asphalts (Bitumens)

ASTM D2171/D2171M, Standard test method for viscosity of asphalts by vacuum capillary
viscometer

EN 12591, Bitumen and bituminous binders - Specifications for paving grade bitumens
© STANDARDS MALAYSIA 2020 - All rights reserved 1
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DIN EN 12606-1, Bitumen and bituminous binders - Determination of the paraffin wax content
- Part 1: Method by distillation

DIN EN 12606-2, Bitumen and bituminous binders - Determination of the paraffin wax content
- Part 2: Method by extraction

3 Terms and definitions

For the purposes of this standard, the following terms and definitions apply.

3.1 bitumen

A viscous liquid, or a solid, consisting essentially of hydrocarbons and their derivatives, which
is soluble in trichloroethylene; it is substantially non-volatile and softens gradually when

heated. It is black or brown in colour and possesses water-proofing and adhesive properties,
obtained by refinery processes from petroleum crude oil.

4 Manufacture

4.1 The bitumen shall be obtained by the refining of crude petroleum by suitable methods.

5 Properties
5.1  The bitumen shall be homogeneous and shall not foam when heated to 175 °C.
5.2  The various grades of bitumen shall conform to the requirements prescribed in Table 1.

5.3 Testing for dynamic and kinematic viscosities and wax content shall be determined by
manufacturers and its values shall be reported as shown in Table 1.
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Table 1. Requirements for penetration grades of bitumen for use in pavement
construction

Penetration Grades

Properties 40-50 60-70 80-100 120-150 Test methods
Min Max Min Max Min Max Min Max

Penetration at 40 50 60 70 80 100 120 150 ASTM D5/D5M
25°C, 100 g 5 sec,
0.1 mm
Softening point °C 52 60 48 56 45 52 40 46 ASTM D36/D36M
Solubility in 99.0 - 99.0 - 99.0 - 99.0 - ASTM D2042
trichloroethylene
% Wt
Ductility at 25°C 5 100 - 100 - 100 - 100 - ASTM D113
cm per min, cm
Flash point °C 250 - 250 - 225 - 225 - ASTM D92
(Cleveland open
cup)
Retained 55 - 52 - 47 - 42 - ASTM D1754/D1754M/
penetration after ASTM D5/D5M
thin-film oven test,
%
Loss on heating, - 0.2 - 0.2 - 0.5 - 0.5 ASTM D6/D6M
% wt
Drop in penetration - 20 - 20 - 20 - 20 ASTM D6/D6M/
after heating % ASTM D5/D5M
Dynamic viscosity report - report - report - report - ASTM D2171/D2171M/
at 60 °C, Pas EN 12591
Kinematic viscosity | report - report - report - report - ASTM D2170/D2170M/
at 135 °C, mm?/s EN 12591
Wax content, % - report - report - report - report DIN EN 12606-1/

DIN EN 12606-2

6 Sampling

6.1 Sampling of the material shall be carried out in accordance with the procedure
described in ASTM D140/D140M.

7 Handling and packaging

7.1  Bitumen is normally supplied hot in bulk either by road tanker or marine vessel, and
handling procedures should be in accordance with the appropriate legal and safety
requirements.

7.1.1 Bitumen may also be supplied in sealed drums or cartons, bitu-containers, bags and
suppliers’ recommendations should be sought with regard to appropriate handling
procedures.
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7.2 Marking

7.2.1 Marking on containers

The following information shall be clearly marked on each container:
a) The name, or trade-mark if any, of the producer or the supplier;
b) The name and grade of the bitumen; and

c) The approximate weight in the container.

7.3  Optional information

7.3.1 The relative density at 25 °C determined in accordance with MS 650 may be provided
subject to agreement between the purchaser and the vendor.

7.4  SIRIM Certification Mark
7.4.1 Each container may also be marked with SIRIM Certification Mark.
7.4.2 The Certification Mark may be used by the manufacturers only under licence of

SIRIM. Particulars of conditions under which licences are granted may be obtained from
SIRIM.
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