
 

 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

    

MS 45:2009 
(CONFIRMED:2015) 

MALAYSIAN  
STANDARD 

Lead-acid starter batteries for automobiles 
- Specification 
(Second revision) 
 
 
 
 
 
 
 
 
 
  

ICS: 29.220.20 
 
Descriptors: acid secondary cells and batteries, lead-acid batteries 

NOTE.  This MS has been reviewed by the responsible committee and confirmed that its contents are current 

© Copyright 2015 

DEPARTMENT OF STANDARDS MALAYSIA 



 

 

DEVELOPMENT OF MALAYSIAN STANDARDS 

 

The Department of Standards Malaysia (STANDARDS MALAYSIA) is the national 
standards and accreditation body of Malaysia. 
 
The main function of STANDARDS MALAYSIA is to foster and promote standards, 
standardisation and accreditation as a means of advancing the national economy, promoting 
industrial efficiency and development, benefiting the health and safety of the public, 
protecting the consumers, facilitating domestic and international trade and furthering 
international cooperation in relation to standards and standardisation. 
 
Malaysian Standards (MS) are developed through consensus by committees which comprise 
balanced representation of producers, users, consumers and others with relevant interests, 
as may be appropriate to the subject at hand. To the greatest extent possible, Malaysian 
Standards are aligned to or are adoption of international standards. Approval of a standard 
as a Malaysian Standard is governed by the Standards of Malaysia Act 1996 [Act 549]. 
Malaysian Standards are reviewed periodically. The use of Malaysian Standards is voluntary 
except in so far as they are made mandatory by regulatory authorities by means of 
regulations, local by-laws or any other similar ways. 
 
For the purposes of Malaysian Standards, the following definitions apply: 
 
Revision:   A process where existing Malaysian Standard is reviewed and updated which 
resulted in the publication of a new edition of the Malaysian Standard. 
 
Confirmed MS:  A Malaysian Standard that has been reviewed by the responsible 
committee and confirmed that its contents are current. 
 
Amendment: A process where a provision(s) of existing Malaysian Standard is altered.  The 
changes are indicated in an amendment page which is incorporated into the existing 
Malaysian Standard.  Amendments can be of technical and/or editorial nature. 
 
Technical corrigendum:  A corrected reprint of the current edition which is issued to correct 
either a technical error or ambiguity in a Malaysian Standard inadvertently introduced either 
in drafting or in printing and which could lead to incorrect or unsafe application of the 
publication. 
 
NOTE: Technical corrigenda are not to correct errors which can be assumed to have no consequences in the application 
of the MS, for example minor printing errors. 

 
STANDARDS MALAYSIA has appointed SIRIM Berhad as the agent to develop, distribute 
and sell Malaysian Standards. 
 
 
For further information on Malaysian Standards, please contact: 
 
 
Department of Standards Malaysia OR SIRIM Berhad 
Ministry of Science, Technology and Innovation (Company No. 367474 - V) 
Level 1 & 2, Block 2300, Century Square  1, Persiaran Dato’ Menteri 
Jalan Usahawan  Section 2, P. O. Box 7035 
63000 Cyberjaya  40700 Shah Alam 
Selangor Darul Ehsan  Selangor Darul Ehsan 
MALAYSIA  MALAYSIA 
 
Tel:  60 3 8318 0002  Tel:  60 3 5544 6000 
Fax: 60 3 8319 3131  Fax: 60 3 5510 8095 
http://www.jsm.gov.my    http://www.sirim.my  
E-mail: central@jsm.gov.my  E-mail: msonline@sirim.my 
 



MS 45:2009 

© STANDARDS MALAYSIA 2009 - All rights reserved i

 
 
 
 

CONTENTS 
 
 

Page 
 
 
Committee representation......................................................................................................... iii
 
Foreword�. .............................................................................................................................. iv
 
 
1 Scope .....................................................................................................................1
 
2 Normative references .............................................................................................1
 
3 Terms and definitions .............................................................................................1
 
4 Design and construction.........................................................................................5
 
5 Accuracy of measuring instruments for use in testing............................................7
 
6 Pre-requisites for the tests .....................................................................................8
 
7 Tests.......................................................................................................................9
 
8 Assessment of the test results .............................................................................15
 
9 Additional requirements........................................................................................16
 
10 Sequence of tests.................................................................................................16
 
 
Table 1 Sequence of tests for standard batteries .............................................................16
 
Table 2 Sequence of tests for maintenance-free batteries ...............................................17
 
Table 3 Sequence of tests for HD batteries ......................................................................18
 
Table 4 Relationship between concentration, density and relative density of sulphuric acid 

solutions at various temperatures ........................................................................19
 
Table B1 Classification of battery (type and performance)..................................................21 
 
Table E1 Amendments between MS 45:1991 and MS 45:2009 .........................................26
 
Table F1 Comparison table between MS 45:2009 and corresponding International 

Standards .............................................................................................................28
 
Table G1 JIS range ..............................................................................................................35
 
Table G2 DIN range .............................................................................................................35
 
 
 



MS 45:2009

ii © STANDARDS MALAYSIA 2009 - All rights reserved 

 
 
 
 

CONTENTS (continued)
 
 

Page 
 
 
Figure A1 Symbols for safety labelling.................................................................................. 20
 
Figure A2 Dimensions for symbols in safety labelling .......................................................... 20
 
Figure C1 Dimension of the positive terminal ....................................................................... 22
 
Figure C2 Dimension of the negative terminal ...................................................................... 23
 
Figure C3 Positive terminal ................................................................................................... 24
 
Figure C4 Negative terminal.................................................................................................. 24
 
 
Annex A Safety labelling .....................................................................................................20
 
Annex B Classification of battery (type and performance)..................................................21

Annex C Dimensions of terminals .......................................................................................22
 
Annex D Electrolyte for testing............................................................................................25
 
Annex E Amendments between MS 45:1991 and MS 45:2009 .........................................26
 
Annex F Comparison table between MS 45:2009 and corresponding International   

Standards .............................................................................................................28
 
Annex G New battery models have been added in Table B1 .............................................35
 

Bibliography ..........................................................................................................................36
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



MS 45:2009 

© STANDARDS MALAYSIA 2009 - All rights reserved iii

 
 
 
 

Committee representation 

The Industry Standards Committee on Generation, Transmission and Distribution of Electrical Energy (ISC E) under 
whose authority this Malaysian Standard was developed, comprises representatives from the following organisations: 
 
Association of Consulting Engineers Malaysia 
Department of Standards Malaysia 
Federation of Malaysian Manufacturers 
Jabatan Kerja Raya Malaysia 
Malaysian Association of Standards Users 
Malaysian Cable Manufacturers Association 
Malaysian Electrical Appliances and Distribution Association 
Ministry of Domestic Trade, Co-Operatives and Consumerism 
Ministry of International Trade and Industry 
Persatuan Kontraktor Elektrikal dan Mekanikal Melayu Malaysia 
Persatuan Penjana Kuasa Bebas 
Pusat Tenaga Malaysia 
SIRIM Berhad (Secretariat) 
SIRIM QAS International Sdn Bhd 
Suruhanjaya Komunikasi dan Multimedia Malaysia 
Suruhanjaya Tenaga 
Tenaga Nasional Berhad 
The Electrical and Electronics Association of Malaysia 
The Institution of Engineers, Malaysia 
Universiti Teknologi Malaysia 
 
 
The Technical Committee on Low Voltage Transformer and Storage of Electrical Energy which supervised the 
development of this Malaysian Standard consists of representatives from the following organisations: 
 
Jabatan Kerja Raya Malaysia 
SIRIM Berhad (Secretariat) 
SIRIM QAS International Sdn Bhd 
Suruhanjaya Tenaga 
Tenaga Nasional Berhad 
The Electrical and Electronics Association of Malaysia 
The Institution of Engineers, Malaysia 
TNB Remaco Repair & Maintenance Sdn Bhd 
Universiti Malaya 
Universiti Teknologi Malaysia 
 
Co-opted members: 

Battery Manufacturers Association of Malaysia 
Federation of Malaysian Manufacturers 
GP Autobat Sdn Bhd 
Malaysian Association of Standards Users 
Ministry of Domestic Trade, Co-Operatives and Consumerism 
TNB Metering Services 
 
 
The Working Group on Secondary Cells and Batteries which developed this Malaysian Standard consists of 
representatives from the following organisations: 
 
Automobile Association of Malaysia 
GP Autobat Sdn Bhd 
Ministry of Domestic Trade, Co-Operatives and Consumerism 
Perodua Manufacturing Sdn Bhd 
SIRIM Berhad (Secretariat) 
Tai Kwong Yokohama Battery Industries Sdn Bhd 
Yuasa Battery (Malaysia) Sdn Bhd  



MS 45:2009

iv © STANDARDS MALAYSIA 2009 - All rights reserved 

 
 
 
 

FOREWORD 
 
 
This Malaysian Standard was developed by the Working Group on Secondary Cells and 
Batteries under the authority of the Industry Standards Committee on Generation, 
Transmission and Distribution of Electrical Energy. 
 
This Malaysian Standard is the second revision of MS 45, Specification for batteries for 
automobiles. 

Major modifications in this revision are as follows: 
 
a) the title has been changed to �Lead-acid starter batteries for automobiles - 

Specification�; 
 
b) incorporation of Annex E on �Amendments between MS 45:1991 and MS 45:2009�; and 
 
c) incorporation of Annex F on �Comparison table between MS 45:2009 and 

corresponding International Standards�. 

This Malaysian Standard cancels and replaces MS 45:1991. 
 
Compliance with a Malaysian Standard does not of itself confer immunity from legal 
obligations. 
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LEAD-ACID STARTER BATTERIES FOR AUTOMOBILES - 
SPECIFICATION (SECOND REVISION) 

 
 

1   Scope 
 
This Malaysian Standard specifies lead-acid storage batteries, hereinafter referred to as 
�batteries� with a voltage of 12 V used primarily for starting, lighting, ignition, etc. of 
automobiles. However, this standard is not applicable to batteries for electric vehicles and 
motorcycles. 
 
This Malaysian Standard also specifies the characteristics and test methods relating to starter 
batteries for starting, lighting and ignition. The tests are suitable for determining and 
supervising the quality of new starter batteries. The tests in no way claim to comply fully with 
the numerous stresses to which starter batteries are subjected to during practical use. 
 
 

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 68, Specification for containers for lead-acid batteries 

MS 215, Specification for sulphuric acid (battery grade) 

MS 994, Specification for water for lead-acid batteries 
 
MS IEC 60051-2, Direct acting indicating analogue electrical measuring instruments and their 
accessories - Part 2: Special requirements for ammeters and voltmeters 
 
 

3   Terms and definitions 
 
For the purposes of this standard, the following terms and definitions apply. 
 
3.1  Active material 
 
That portion of a plate in which chemical changes are brought by the passage of an electric 
current through a cell. 
 
3.2  Battery  
 
Two or more cells permanently connected together electrically in one container. 
 
3.2.1  Heavy continuous duty (HD battery) 
 
Heavy duty batteries have large output of current and are subjected to deeper degrees of 
deep cycle discharger during used. 
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A battery is deemed HD battery if it complies with heavy load endurance test according to 
7.2.6.2. 
 
3.2.2  Dry-charged battery 
 
A battery that contains charged plates but no electrolyte, which may be activated and capable 
of being used by the addition of suitable electrolyte, and if it complies with the requirements 
laid down in 7.2.1. 
 
3.2.3  Maintenance-free battery 
 
Maintenance-free batteries are less susceptible to electrolysis, and hence water loss is 
minimised and less susceptible to self discharge. 
 
A battery is deemed maintenance-free if it complies according to 7.2.7 and 7.2.8. 
 
3.2.4  New battery 
 
The following are regarded as new batteries: 
 
a) in the case of dry and charged batteries, those batteries which are no older than 60 days 

from the manufacturer�s date of supply; and 
 
b) in the case of filled and charged batteries, those batteries which are no older than 10 

days from the manufacturer�s date of supply. 
 
3.2.5  Standard battery  
 
A battery is deemed a standard battery if it complies with the requirements of Table 1. 
 
3.3  Capacity 
 
The quantity of electricity, usually expressed in ampere hours, which may be taken from a cell 
at a given rate of discharge under specified conditions with the requirements laid down in 
7.2.1. 

3.4  Capacity (20 h) 
 
The 20 h nominal capacity, C20, is the electric charge in ampere hours (Ah) that a battery can 
supply with a current: 
 
C20 = l20 x t 
 
where, 
 
C20  is the value of 20 h rate capacity, expressed in (Ah); 
 
l20  is the value of 20 h rate current, expressed in (A); and 
 
t   is the duration of discharging , expressed in (h). 
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3.5  Cell lid 
 
A component of plastics or other insulating material which is sealed to the walls of the 
container near the top and is provided with holes for terminals and vent plugs. 
 
3.6  Charging  
 
The passing of an electric current through the cell so as to bring it to a chemical condition in 
which it is capable of supplying electricity to an external circuit. The quantity of electricity thus 
put in is known as the charge and is usually measured in ampere hours. 
 
3.7  Container  
 
A box made from hard rubber, plastics or other insulating material in which the plates and 
other internal components of the cells are assembled (see MS 68). 
 
3.8  Cranking current 
 
The cranking current is a high discharge current intensity to a specific type of battery with 
which it is possible to assess in particular the starting behaviour under specific discharge 
conditions. 
 
3.9  Current consumption 
 
Current consumption is a measure of recharge capacity of a partially discharged battery. 
 
3.10  Discharging  
 
The connection of a cell to an external circuit in such a way that energy flows from the cell 
into the external circuit. The quantity of electricity thus taken out is known as the discharge, 
and is usually measured in ampere hours. 
 
3.11  Discharge current rating 
 
The discharge current rating, /20, is the discharge current assigned to the rating and which is 
given off by the battery during a specific discharge period. l20 is defined by the equation: 

l20 = 
20

20
C

 

 
where, 
 
C20  is the value of 20 h rate capacity, expressed in (Ah); and 
 
l20  is the value of 20 h rate current, expressed in (A). 
 
3.12  Durability 
 
Durability is the ability of the batteries to withstand defined continuous electrical or physical 
stresses during the laboratory tests. 
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3.13  Element 
 
A unit comprising one positive group, one negative group and the necessary separators. 
 
3.14  End terminal post 
 
A lead alloy post which projects above the lid of the end cell of a battery and from which 
connection is made to the external circuit or to the end terminal post of another battery. 
 
3.15  Lead-acid cell 
 
A cell fitted with plates in which the active materials are as follows: 
 
a)  positive electrode  :  lead dioxide 
 
b)  negative electrode  :  spongy lead 
 
c)  electrolyte      :  dilute sulphuric acid 
 
3.16  Nominal voltage  
 
The characteristics voltage of the lead-acid unit cell (2 V), multiplied by the number of cells 
the series. 
 
3.17  Original equipment 
 
Batteries manufactured for and installed during the manufacturing process of the vehicle. 
 
3.18  Plate 
 
A unit which, singly, or in groups, is submerged in the electrolyte so that its surface forms the 
whole or part of one of the electrodes of the cell. 
 
3.19  Plate group 
 
A complete electrode consisting of either positive or negative plates, welded to a common 
conductor (plate strap) and provided with a post from which connection may be made to 
another cell or to an external circuit. 
 
3.20  Plate support  
 
A support or bottom rest upon which the plates rest. It may be separated from, or integral 
with, the container. 
 
3.21  Reserve capacity test 
 
The period during which the battery can supply a constant current of 25 A down to an end 
voltage of 1.75 V per cell at 27 °C. This current is based on typical total electrical load of a 
vehicle such as would be carried by the battery under adverse driving conditions in the event 
of failure of the generating system. 
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3.22  Self-discharge  
 
Self discharge is a constant chemical sequence of reactions, depending upon temperature, at 
the electrodes of the unloaded accumulator and which produces a slow rate of discharge. 
 
3.23  Secondary cell 
 
Hereinafter referred to as a cell. A voltaic cell which, after discharge, can be brought back to 
its initial (charged) chemical condition by passing a current through it in a reverse direction to 
that of discharge. 
 
3.24  Separator  
 
A sheet of porous insulating material used in the separation of plates of opposite polarity. 
 
NOTE.  All the time of assembly the dimensions of separators will be in accordance with the battery design and will 
extend beyond the limits of the plates in accordance with the best prevailing practice. 

 
3.25  Vent plug 
 
A removable plug fitted to the lid arranged to give access for filling or topping up, and while in 
position to provide for the escape of gas from the cell and fitted with suitable baffles to arrest 
acid spray. 
 
3.26 Flame retardation 
 
As a means of reducing the risk of battery explosions, it is recommended that venting 
systems of maintenance-free batteries be designed to arrest any flame front from outside the 
battery. 
 
 

4   Design and construction 
 
4.1  Construction 
 
The details of design and construction of individual cells and complete batteries shall be left to 
the mutual agreement between the manufacturer and the purchaser. 
 
The batteries shall be assembled in a monobloc container and each cell fitted with a vent plug 
or alternately, the battery shall have a venting system whereby acid spray is arrested without 
impeding the free escape of gases. 
 
Each cell shall be sealed within a container so as to prevent any leakage of electrolyte. 
 
4.1.1  Containers and cell covers 
 
Cell container shall be mechanically strong and acid-resistant (see MS 68). 
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4.1.2 Terminals 

4.1.2.1 Marking of polarity 

Adjacent to the positive terminal, batteries shall be marked with the symbol �+� indented or in 
relief. Each bar of the �+� or �-� symbol should be equal to or greater than 5 mm (see Figure C3 
and Figure C4). 
 
If, in addition to the above marking, colours are used for the marking of polarity, the colours 
used for such additional markings shall be as follows: 
 
a) positive terminal - red; and 
 
b) negative terminal - black or blue. 
 
4.1.3 Sealing compound 
 
Any sealing compound used shall: 
 
a) be acid-resisting; 
 
b) maintain an unbroken seal during the expected service life of a battery; and 
 
c) not deteriorate during the period that the battery is undergoing the tests prescribed in 

Clause 7 
 
4.1.4  Separation 
 
The class of separation, that is, dry or wet shall be declared by the manufacturer. 
 
4.2  Markings 
 
The following items shall be marked on the battery at easily visible places. 
 
a)   type and models (e.g. heavy duty, maintenance free); 
 
b)   rated capacity; 
 
c)   polarity; 
 
d)   manufacturer�s name or abbreviation; 
 
e) year and month of manufacture or their abbreviation; 
 

NOTE. Expression of year and month by abbreviation or code may be as exampled below:  
 
 Example:        01       08 
      (Month)       (Year)    (January 2008) 

 
f) recycle mark; and 
 
g) safety labelling (see Annex A). 
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4.3  Sizes 
 
Battery size should conform to the preferred dimension to those shown in the Annex B. 
 
4.4  Battery terminals 
 
The battery terminals shall conform in dimensions to those shown in the Annex C. 
 
 

5   Accuracy of measuring instruments for use in testing 
 
5.1  General 
 
All instruments and measuring equipment shall be calibrated according to the accuracy 
necessary for the tests. The means of calibration shall be traceable back to national 
standards. 
 
5.2  Electrolyte density measuring instruments  
 
For measuring the electrolyte density either a hydrometer shall be used, or any other means 
of measurement provided that the accuracy of calibration is at least as good as that specified 
for hydrometers. 
 
Hydrometers shall be provided with a graduated scale, one division of which shall be 
represent at the most 0.005 kg/l. The accuracy of calibration shall be not worse than 0.005 
kg/l. 
 
NOTES: 

 
1.  It is preferred that hydrometers in accordance with BS718

1
 are used. 

 
2.  The relationship between concentration, density and relative density of sulphuric acid solutions at various 
temperatures can be referred to Table 4. 

 
5.3  Temperature measurements 
 
Thermometers with an appropriate scale shall be used for measuring temperatures and one 
division of the graduated scale shall represent, at the most, 1 °C. The accuracy of calibration 
shall be within 0.5 °C of true value. 
 
NOTE.  It is preferred that thermometers of the partial immersion type in accordance with BS 593

1
 are used. 

 
5.4  Electrical measuring instruments 
 
5.4.1  General
 
The range of instruments used shall be appropriate for the magnitude of the voltage or current 
to be measured. 
 
NOTE.  In general this means for analogue instruments that readings should be taken in the top third of the scale. 
However, this does not necessarily apply for suppressed zero analogue or digital instruments. 

 

                                                          
1
 This standard will be replaced by Malaysian Standard when available. 
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The accuracy of calibration of digital instruments shall be at least as good as that specified for 
analogue instruments in 5.4.2 and 5.4.3. 

5.4.2  Voltmeters 

Analogue voltmeters shall be of the permanent magnet moving coil type in accordance with 
MS IEC 60051-2 and of an accuracy not worse than class 0.5 or any other equivalent 
voltmeter. 
 
5.4.3  Ammeters 

Analogue ammeters shall be of the permanent magnet moving coil type; instruments, shunts 
and leads shall be in accordance with MS IEC 60051-2 and of an overall accuracy not worse 
than class 1.0 or equivalent ammeters. 
 
5.5  Time measuring instruments 
 
Instruments for measuring time (or elapsed time) shall be graduated in seconds, minutes and 
hours as appropriate and shall have an accuracy of at least 0.05 % or 1 s whichever is the 
greater period. 
 
 

6   Pre-requisites for the tests 
 
6.1  General 
 
The tests shall be carried out on new batteries. Dry and charged batteries shall, unless 
otherwise specified by the manufacturer, be topped up with sulphuric acid having a density of 

1.28 kg/l  0.01 kg/l, at 27 °C. This procedure also applies to batteries for temperate climates. 
The density measured at other temperatures, t, shall be corrected according to the following 
formula: 
 
Density (27 °C) = read-off value + 0.000 7 (t - 27). 
 
There should be no longer intervals between the individual tests other than those relating to 
the week-end and/or public holidays. All voltages shall be measured directly at the battery 
terminals.  
 
For practical purposes, refer to Annex D and for further accuracy refer to Table 4. 
 
6.2  Charging 
 
All tests shall be started using a fully charged battery and one of the two following methods of 

charging shall be used at an ambient temperature of 27 °C  2 °C. The choice of method of 
charging shall be agreed between the manufacturer and end-user. These methods of 
charging shall only be used in connection with this standard. 
 
6.2.1  Charging according to the constant current characteristic 

The battery will be charged with 2l20 until 14.4 V is attained and is then charged for a further 5 
h with 2l20. After one cranking test (cold cranking test for temperate climates), charging occurs 
in the same way but the residual charging period should only be 3 h with 2l20 once 14.4 V 
have been achieved. 
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6.2.2  Charging according to the constant voltage characteristic 

The battery will be charged for a minimum of 22 h to 30 h, as per the constant voltage 
characteristic at 16 V ± 0.1 V at a current limitation of 4l20. Following a cranking test (cold 
cranking test for temperature climates), a reduction of the total charging time to 15 h will be 
permissible. 
 
 

7   Tests 
 
7.1  Sequence of tests 
 
The batteries to be tested will be examined according to the sequence indicated in the 
relevant Table 1, 2 or 3. 
 
7.2  Electrical tests 
 
7.2.1  Start test following filling of the dry and charged battery 

The dry and charged battery together with the relevant quantity of acid shall be stored at least 

12 h at 27 °C  2 °C before filling. Following topping up in accordance with the manufacturer's 
instructions, and following a 20 min interval, the battery will be discharged with the cranking 
test current until a cut-off voltage of 6 V is achieved. 
 
In the case of new batteries, the terminal voltage shall be a minimum of 9.0 V, 30 s following 
the commencement of discharge and the duration of uninterrupted discharge up to 6 V shall 
be a minimum of 150 s. The battery is then charged as indicated in 6.2.  
 
Following a storage period of one year in the unfilled state at an ambient temperature of 27 °C 

 2 °C and a relative humidity of 65 % to 95 %, the 30 s voltage shall amount to a minimum of 
8.4 V and the discharge period up to 6 V shall be a minimum of 120 s. 
 
NOTE.  For temperate countries, the storage and initial ambient temperature is 23 °C ± 5 °C with relative humidity of 
a maximum of 80 %. 

 
7.2.2  Capacity tests 
 
The capacity test shall be performed in either of the following methods. However, when the 
capacity does not reach 95 % of the nominal capacity, the test may be carried out further two 
times, namely three times in total. 
 
7.2.2.1 20 h rate capacity tests Ce

a) Throughout the duration of the tests, the battery shall be placed in a water bath at a 
temperature of 27 °C ± 2 °C. The terminal base of the battery shall be at least 15 mm 
but no more than 25 mm above the level of the water. If several batteries are in the 
same water bath then the distance between them and also the distance to the walls of 
the bath shall be at least 25 mm. The battery temperature, measured in one of the 
middle cells, if applicable, shall be maintained at 27 °C ± 2 °C before the discharge 
begins.
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b) After a full-charged battery has been allowed to stand for 1 h, the battery shall be 
discharged with current of 20 h rate current, I20, (obtained by dividing 20 h rate capacity 
by 20) kept constant at ± 2% of the nominal value until the terminal voltage falls to 10.5 
V ± 0.05 V. When the permitted cut-off voltage of 10.5 V has been attained, discharge 
should be terminated. The duration, t (h), of discharging shall be recorded. 

 
c) Calculate the capacity Ce rate by the following formula:  

Ce = l20 x t 
 
where, 
 
Ce is the 20 h rate capacity (Ah); 
 
I20 is the 20 h rate current; and 
 
t is the duration of discharging (h). 
 

7.2.2.2 Reserve capacity (RC) test Cr,e

a) Throughout the duration of the tests, the battery shall be placed in a water bath at a 
temperature of 27 °C ± 2 °C. The terminal base of the battery shall be at least 15 mm 
but no more than 25 mm above the level of the water. If several batteries are in the 
same water bath then the distance between them and also the distance to the walls of 
the bath shall be at least 25 mm. 

 
b) After the completion of charging according to 6.2 and between 1 h to 5 h lapse, confirm 

that the temperature of the battery temperature, measured in one of the middle cells, if 
applicable, shall be maintained at 27 °C ± 2 °C. The battery shall be discharged with a 
current 25 A ± 1 % until the terminal voltage fails to 10.50 V ± 0.05 V. The duration t (in 
min) of the discharge shall be recorded. The beginning of the discharge shall be 
recorded. 

c) Recorded the electrolyte temperature T ºC at the end of discharging, and calculate the 
effective reserve capacity Cr,e by the following formula. 

Cr,e = t [1- 0.009 (T-25)] 
 
where, 

 
Cr, e is the effective reserve capacity (min); 
 
t is the duration of discharging (min); and  
 
T is the electrolyte temperature (ºC). 

 
One completion of discharge, the battery will be charged as specified in 6.2. 
 
7.2.3  Cranking performance test  
 
The cranking performance test shall be performed in either of the following methods 
according to the class. 
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7.2.3.1  Cold cranking ampere (CCA) test 
 
At the latest 1 h following completed charging, the battery should be stored in a room or 

chamber with (forced) air circulation at a temperature of 10 °C  1 °C for such time until the 

acid temperature in one of the middle cells has reached 10 °C  1 °C. 
 
NOTE.  It is generally accepted that the required temperature will be achieved after a minimum period of 24 h in the 
cooling chamber. 

 
Thereafter, discharge will take place within 2 min after confirming that the temperature of the 

electrolyte of either cell in the centre position is at an initial battery temperature of 10 °C  1 
°C, with using the cranking current allocated (see Table B1), and until voltage after 30 s of the 
discharge shall be recorded. 
 
Voltage after 30 s shall at least 7.2 V. 

7.2.3.2  High rate discharge characteristic test 
 
The fully charged battery after a rest period of 1 h to 5 h, shall be placed in a cooling chamber 
with (forced) air circulation at temperature of -18 °C ± 1°C until the temperature in one of the 
middle cells has reached -18 °C ± 1°C. 
 
NOTE.  It is generally accepted that the required temperature will be achieved after a minimum period of 24 h in the 
cooling chamber. 
 

The battery shall be discharged within 2 min after the cooling period with cranking test current 
(see Table B1), and voltage after 30 s of the discharge shall be recorded. 
 
Voltage after 30 s shall at least 7.2 V. 
 
7.2.4  Charge acceptance 
 
After confirming that the temperature of either cell in the centre position is 27 °C ± 2 °C, the 
full-charged battery shall be discharged with the 5 h rate current, I5, for 2.5 h. 
 
Immediately after the discharge, the battery shall be cooled at a temperature of 0 °C ± 1 °C 
for a minimum of 20 h or until the temperature in one of the middle cells has reached 0 °C ± 1 
°C. 
 
After confirming the temperature of battery electrolyte is (0 °C ± 1 °C), the battery shall be 

charged with constant voltage of (14.4 V  0.1 V) at the same temperature for 10 min, the 
charging current, Ica, shall be recorded. 
 
The charging current shall not less than the value given in Table B1. 
 
7.2.5  Charge retention 
 
The battery which has been fully-charged in accordance with 6.2, with the vent plugs firmly in 
place shall be stored for 14 days at 40 °C ± 2 °C, on open circuit. No connecting clamps or 
cables shall be attached to the terminals. 
 
After this storage period, the battery shall be submitted, without recharge, to a cranking 
performance test at -18°C and a current, I = 0.6 Icc. The voltage after 30 s (U30) shall be 
recorded. 
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The surface of the battery cover shall be clean and dry. The cranking test is carried out in 
accordance with 7.2.3 following this storage period, without subsequent recharging. 
 
The cranking test (cold cranking test for temperate climates) shall following 30 s after 
commencement of discharge, produce a terminal voltage of at least 8 V, or at least 8.5 V in 
the case of maintenance-free batteries. 
 
7.2.6 Endurance test 

The endurance test shall be performed in either of the following methods according to the 
class. 
 
7.2.6.1  Light load endurance 
 
Applied for the Class A, battery and shall be performed by the following method using the 
nominal cold cranking current, Icc, as shown in Table B1. 
 
a) Throughout the test, the battery shall be placed in a water bath at 41 °C ± 3 °C. The water 

surface shall be 15 mm to 25 mm below the upper surface of the battery. If several 
batteries are in the same water bath then the distance between them and also the 
distance to the walls of the batch shall be at least 25 mm. 

 
b) Connect the battery to the endurance test equipment and repeat the discharging and 

charging cycles as follows successively. 
 
 Discharge and charge: the discharge is made at a discharging current of 25 A ± 0.1 A for 

4 min and the consecutive charge is made at a charging voltage of 14.8 V ± 0.03 V 
(limited current 25 A) for 10 min. The cycle of this discharge and charge makes one cycle 
of endurance cycles. 

 
c) During the test, the battery is allowed to stand for 56 h every 480 cycles and after that, 

the consecutive discharge is carried out for 30 s at the nominal cold cranking current, Icc, 
and the voltage after 30 s shall be recorded. The charging of b) is carried out thereafter. 

 
 This discharging and charging cycle shall be counted as the number of runs until the 

endurance. 
 
d) The termination of test is verified when it is confirmed that the voltage after 30 s 

measured in the test c) becomes 7.2 V or less and when it never increase again. 
 
e) The number of runs until the endurance is defined as the number of runs in which the 

voltage after 30 s in the test of c) becomes 7.2 V. This number of endurance cycles is 
obtained by the relation curve between the number of runs and the voltage after 30 s. 

 
f) Water filling up shall be done appropriately with purified water, however, shall not done 

immediately before the tests of c). 
 
g) 80 % or more of the value are required given in Table B1. 
 
7.2.6.2  Heavy load endurance 
 
Applied for the Class B battery and shall be performed by the following method using 5 h rate 
capacity, C5, as shown in Table B1. 
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a) Throughout the test, the battery shall be placed in a water bath at 41 C ± 3 °C. The water 
surface shall be 15 mm to 25 mm below the upper surface of the battery. If several 
batteries are in the same water bath then the distance between them and also the 
distance to the walls of the bath shall be at least 25 mm. 

 
b) Connect the battery to the endurance test equipment and repeat the discharging and 

charging cycles as follows successively. This discharging and charging cycle comprises 
one turn until the endurance. 

 
 Discharge and charge: the discharge is made at the discharge current 20 A (for battery 

with C20  60 Ah to 90 Ah) or 40 A (for battery with C20 > 90 Ah to 220 Ah) for 1 h, and the 
consecutive charge is made at the charging current 5 A (for battery with C20  60 Ah to 90 
Ah) or 10 A (for battery with C20 > 90 Ah to 220 Ah) for 5 h. The cycle of discharge and 
charge makes one endurance cycle. 

 
c) Capacity verification: during the test, continuous discharge is made every 25 cycles, with 

the discharging current [as stated in step b)] until the terminal voltage of the battery drops 
down to 10.2 V, and the duration of discharge is measured. 

 
d) Charge after capacity verification: the charging after the discharge in c) is carried out at 

the charging current (as stated in b) until the terminal voltage of battery or the specific 
gravity (corrected to 20 ºC) of the electrolyte measured every 15 min shows a constant 
value throughout three consecutive measurements. 

 
e) Finish of test: the termination of test is verified when it is confirmed that the capacity 

obtained as the product of the discharge time and the discharge current measured in the 
test c) decrease to 40 % or less of the capacity (20 h rate) (as in given Table B1) and 
when it does not increase again. 

 
f) Number of endurance cycles:  the number of endurance cycles is defined as the number 

when the capacity becomes 40 % of the capacity (20 h rate) Table. This number of 
endurance cycles is obtained from the relation curve between number of cycles and 
capacity. The number of times of test carried out in c) to d) is added to the number of the 
endurance cycles. 

 
g) Water addition: filling up of electrolyte is done appropriately with purified water, but the 

water shall not be added immediately before test of c). 
 
h) 80 % or more of the value are required given in Table B1. 
 
7.2.7  Water consumption of maintenance-free batteries when overcharging at 
constant voltage 
 
This test applies only to maintenance-free batteries. 
 
a) A fully-charged battery shall be cleaned, dried and weighed to an accuracy of ± 0.05 % 

(W1). 
 

b) The battery shall be placed in a water bath maintained at a temperature of 70 C ± 2 C. 
 
c) The battery shall be charged at a constant voltage of 14.40 V ± 0.05 V (measured across 

the battery terminals) for a period of 21 days. 
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d) Immediately after this overcharge period, the battery shall be weighed with the same 

scales (W2). 
 
e) water consumption shall be calculated as follows: 
 
 The ratio is (W1 - W2) / Cn 
 
f) The water consumption shall be less than 6 g/Ah. 
 
7.2.8 Electrolyte retention test 
 
a) After fully charging according to 6.2 of the text, the battery shall be stored for 4 h on open 

circuit at a temperature of 27 °C ± 2 °C.

b) If necessary, the electrolyte level of each cell shall be adjusted to the maximum with 
purified water. The external surfaces of the battery shall be cleaned and dried. 

 
c) The battery shall then be tilted in each of the four directions at intervals of not less than 

30 s between each tilting as follows: 
 

i) the battery shall be tilted  through 45° from the vertical in a maximum period of 1 s; 
 
ii) the battery shall be maintained in this position for 3 s; and 
 
iii) the battery shall be returned to the vertical position in a maximum period of 1 s. 

 
d) The battery shall be examined for any sign of electrolyte leaking from the battery. The 

observations shall be recorded. No evidence of liquid on the vent plugs (or from the single 
point vent outlet). 

 
7.2.9  Cranking performance test for dry-charged batteries 
 
a) The dry charged battery and the electrolyte of which amount is specified by the 

manufacturer shall be placed at 27 °C ± 2 °C for at least 12 h without filling electrolyte.

b) The dry charged battery shall be filled with the appropriate electrolyte to the maximum 
level indicated by internal or external marks of the battery or in accordance with the 
manufacturer�s instructions.

c) After a rest period of 20 min at the same temperature, the battery shall be discharged with 
rated cold cranking current, Icc, for 30 s; and

d) The terminal voltage after 30 s from the start of discharging shall be equal or more than 
7.2 V.

 
7.3  Physical test 
 
7.3.1  Visual test and dimensions 
 
A test should be carried out to see that the dimensions and materials comply with the 
stipulations of the relevant standards or date supplied by the manufacturer. 
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7.3.2 Vibration resistance test 

The vibration resistance test is carried out on a full-charged battery under the following 
conditions, and the existence or nonexistence of the abnormally shall be examined. 

The vertical jolt table shall be capable of producing a vertical simple harmonic oscillation 22 
Hz ± 2 Hz and enable the battery to be braced in practical and structurally appropriate way. 
 
7.3.2.1 Test methods 
 
a) After charging according to 6.2, the battery shall be stored for 24 h at a temperature of 27 

°C ± 2 °C. 
 
b) The battery shall be clamped rigidly to the jolt table and at a vertical of the vibration tester. 

The battery temperature throughout the test shall be between 25 °C and 30 °C. 
 
c) After a maximum of 4 h after the end of vibration, the battery shall be subjected, without 

recharge, to a discharge at a temperature of 27 °C ± 2 °C with current: Icc cold cranking 
current (see Table B1). 

 
d) Direction of vibration is vertical simple harmonic motion. 
 
e) Peak to peak amplitude is 2.3 mm to 2.5 mm. 
 
f) Acceleration: 29.4 m/s

2
. 

 
g) Duration of vibration is 2 h. 
 
h) There shall be no abnormal voltage drop due to internal short circuit, dropped plates, 

broken straps and terminals, etc. and the free from cracking or misuse of container or 
excess overflow of electrolyte. 

 
7.3.2.2  Types of bracing permitted for the jolt test 
 
a) Frame bracing with all-round angle section, 2.5 mm thick 20 mm leg length, M8 clamping 

bolt, 2 per longitudinal side or 1 per front edge, maximum tightening torque 5 Nm. 
 
b) Yoke brace at an angle across the battery with 2 U-sections, 2.5 mm thick, 30 mm wide, 2 

M8 clamping bolts per longitudinal side, tightening torque 5 Nm. 
 
c) Base strip brace along the longitudinal sides using claws and M8 clamping screws, 

maximum tightening torque 15 Nm minimum width of claws 100 mm material thickness 
2.5 mm. 

 
 

8   Assessment of the test results 
 
Batteries whose test values during electrical tests do not attain the rated values, should be 
examined for mechanical faults. 
 
If there are such faults, then the tests are to be disregarded and shall be repeated with a new 
battery. 
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9   Additional requirements 
 
Additional requirements may be permitted subject to agreement between the manufacturer 
and the purchaser for batteries specifically meant for use as original equipment. 

10  Sequence of tests 
 

Table 1.  Sequence of tests for standard batteries 
 

Battery 
Test 

Sample no. 

Items 
Secondary 

Sub clause 
1 2 3 4 5 6 

1.   Visual tests and dimension 7.3.1 X X X X X X 

2.   Start test following topping up 7.2.1 * * * * * * 

3.   Capacity test 7.2.2 X X X X X X 

4.   Cranking performance test 7.2.3 X X X X X X 

5.   Capacity test 7.2.2 X X X (X) (X) (X) 

6.   Cranking performance test 7.2.3 X X X (X) (X) (X) 

7.   Capacity test 7.2.2 X X X (X) (X) (X) 

8.   Charge acceptance 7.2.4 X X X    

9.   Charge Retention 7.2.5 X      

10.  Endurance test 7.2.6    X X X 

11.  Vibration resistance test 7.3.2 X      

12.  Electrolyte retention test 7.2.8  X     

13.  Cranking performance test 

       (Only for dry-charged     

batteries) 

7.2.9   X    

Key 

(X)     tests only necessary if rated values not achieved 

 *       only for dry-charged batteries 
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Table 2.  Sequence of tests for maintenance-free batteries 
 

Battery 
Test 

Sample no. 

Items Secondary 

subclause 
1 2 3 4 

5 
6 

1.     Visual tests and dimension 7.3.1 X X X X X X 

2.     Start test following topping up 7.2.1 * * * * * * 

3.     Capacity test 7.2.2 X X X X X X 

4.     Cranking performance test 7.2.3 X X X X X X 

5.     Capacity test 7.2.2 X X X (X) (X) (X) 

6.     Cranking performance test 7.2.3 X X X (X) (X) (X) 

7.     Capacity test 7.2.2 X X X (X) (X) (X) 

8.     Charge acceptance  7.2.4 X X X    

9.     Charge Retention 7.2.5 X      

10.   Endurance test 7.2.6    X X X 

11.    Vibration resistance test 7.3.2 X      

12.    Water consumption test: 
          (only for MF batteries) 

7.2.7  X     

13.     Electrolyte retention test 7.2.8   X    

Key 

(X)     tests only necessary if rated values not achieved 

 *       only for dry-charged batteries 
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Table 3.  Sequence of tests for HD batteries 
 

Battery 
Test 

Sample no. 

Items 
Secondary 

subclause 
1 2 3 4 5 6 

1.     Visual tests and dimension 7.3.1 X X X X X X 

2.     Start test following topping up 7.2.1 * * * * * * 

3.     Capacity test 7.2.2 X X X X X X 

4.     Cranking performance test 7.2.3 X X X X X X 

5.     Capacity test 7.2.2 X X X (X) (X) (X) 

6.     Cranking performance test 7.2.3 X X X (X) (X) (X) 

7.     Capacity test 7.2.2 X X X (X) (X) (X) 

8.     Charge acceptance 7.2.4 X X X    

9.     Charge Retention 7.2.5 X      

10.   Endurance test 7.2.6  X     

11.    Vibration resistance test 7.3.2   X    

12.    Water consumption test: 7.2.7 X X X    

13.     Electrolyte retention test 7.2.8      X 

Key 

(X)     tests only necessary if rated values not achieved 

 *       only for dry-charged batteries 
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Annex A 
(normative) 

Safety labelling 

A1  Definition of the six coloured symbols 
 
The symbols mentioned in 4.2 are shown in Figure A1. 
 

 
Figure A1.  Symbols for safety labelling 

The symbols shall have common dimensions as shown in Figure A2 with a minimum 
dimension of 10 mm. 
 

 

 
Figure A2.  Dimensions for symbols in safety labelling 

The symbols shall be located in a group on the top of the battery (as shown for example in 
Figure A1). 
 
No text in any language shall be included with the 6 symbols block. 
 
The meaning of 6 symbols block is given in International Standards. 
 
The meanings of the symbols are as follows: 
 
(RED)     No smoking, no naked flames, no sparks 

(BLUE)    Shield eyes  

(RED)     Keep away from children 

(YELLOW)  Battery acid 

(BLUE)    Note operating instructions 

(YELLOW)  Explosive gas
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Annex C 
(informative) 

Dimensions of terminals 
 
 

C1  Dimensions of the positive terminal 
 

 

  
Figure C1.  Dimension of the positive terminal 

 
 

 

Small terminal  X = 12.7 mm  0.3 mm Y = 14.5  0.3 mm Tapered 
terminal Standard terminal X = 17.5 mm  0.3 mm Y = 19.3  0.3 mm 
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C2  Dimensions of the negative terminal 
 

 

 
Figure C2.  Dimension of the negative terminal 

 
 

 

Small terminal  X = 11.1 mm  0.3 mm Y = 12.9 mm  0.3 mm 
Tapered terminal 

Standard terminal X = 16.0 mm  0.3 mm Y = 17.8 mm  0.3 mm 
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C3  Indication of polarity 
 
The terminals shall bear on the upper surface the indication of the polarity in accordance with 
the alternative shown in Figure C3 and C4. 
 
Alternatively, the indication of the polarity using symbols shown in Figure C3 and Figure C4 
shall be provided, on the lid of the battery as close as possible to the appropriate terminals. 

The actual value of the dimensions �  � should be equal to or greater than 5 mm. 
 
 

 
 

Figure C3.  Positive terminal 
 

 
 

Figure C4.  Negative terminal 
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Annex D 
(normative) 

Electrolyte for testing 
 
 

D1  General 
 
The electrolyte used for preparation for test, for first filling, or for density correction shall be 
that recommended by the manufacturer. In the absence of any requirements from the 
manufacturer the sulphuric acid shall be in accordance with MS 215 and for first filling the 
density shall be 1.28 kg/l ± 0.01 kg/l at 27 °C ± 2 °C (unless otherwise the density 
recommended by manufacturer). 
 
NOTE. For maintenance free lead acid batteries, the electrolyte is not accessible and, therefore, its density cannot be 
checked. 

 
 

D2  Electrolyte level 
 
The electrolyte level in the fully charged state for all tests shall be maintained at the level 
recommended by the manufacturer. 
 
 

D3  Electrolyte density 
 
Measurements shall be corrected to an electrolyte reference temperature of 27 °C, and the 
correction applied shall be as follows: 
 
a) for every one degree above 27 °C add 0.000 7 kg/l to the hydrometer reading; and 
 

NOTE.  For example, 1.275 kg/l at 35 °C  1.282 kg/l at 27 °C. 

 
b) for every one degree below 27 °C deduct 0.000 7 kg/l from the hydrometer reading. 
 
 

D4  Water 
 
Topping-up water used shall be that recommended by the manufacturer. In the absence of 
any requirements from the manufacturer the water shall be in accordance with MS 994, for 
grade A water. 
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Annex G 
(informative) 

 
 

New battery models have been added in Table B1 

G1  JIS range 

Table G1.  JIS range 

MS 45:2009 JIS D 5301:2006 Malaysia Common Code 

MB 26R/L 28A19R/L 12N24-4/L 

MB 30R/L 28B17R/L 12N24-3/L 

MB 38/L 38B20R/L NT60-S4/L 

MB 70E/L 70D23R/L N/V 

MB 68/L 80D26R/L NX110-5 

MB 80/L 95D31R/L NX120-7 

MB 100Z/L 105E41R/L N100Z 

 
 

G2  DIN range 

Table G2.  DIN range 

MS 45:2009 DIN nearest equivalent 

DIN36 53624 

DIN44 54434 

DIN85 58513 

DIN100 60038 

DINA 62034 

DINB 63513 

DINC 68021 
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