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National foreword

This British Standard is the official English language version of

EN 61959:2004. It is identical with IEC 61959:2004. Together with

BS EN 61960:2004 and BS EN 62133:2003 it supersedes BS EN 61960-1:2001
and BS EN 61960-2:2002 which will be withdrawn on 1 March 2007.

The UK participation in its preparation was entrusted by Technical Committee
PEL/21, Secondary cells and batteries, to Subcommittee PEL/21/1, Secondary
cells and batteries containing alkaline and other non-acidic electrolytes, which
has the responsibility to:

— aid enquirers to understand the text;

—  present to the responsible international/European committee any
enquiries on the interpretation, or proposals for change, and keep
UK interests informed,;

— monitor related international and European developments and
promulgate them in the UK.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Catalogue
under the section entitled “International Standards Correspondence Index”, or
by using the “Search” facility of the BSI Electronic Catalogue or of British
Standards Online.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

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

Summary of pages
This document comprises a front cover, an inside front cover, the EN title page,
pages 2 to 9 and a back cover.

The BSI copyright date displayed in this document indicates when the
document was last issued.
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Secondary cells and batteries containing alkaline
or other non-acid electrolytes —
Mechanical tests for sealed portable secondary cells and batteries
(IEC 61959:2004)

Accumulateurs alcalins et autres Akkumulatoren und Batterien mit
accumulateurs a électrolyte non acide - alkalischem oder anderen

Essais mécaniques pour accumulateurs nichtsdurehaltigen Elektrolyten -
portables étanches Mechanische Prifungen fur tragbare
(CEI 61959:2004) gasdichte Akkumulatoren und Batterien

(IEC 61959:2004)

This European Standard was approved by CENELEC on 2004-03-01. CENELEC members are bound to
comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration.
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notified to the Central Secretariat has the same status as the official versions.
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Foreword

The text of document 21A/393/FDIS, future edition 1 of IEC 61959, prepared by SC 21A, Secondary
cells and batteries containing alkaline or other non-acid electrolytes, of IEC TC 21, Secondary cells
and batteries, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as
EN 61959 on 2004-03-01.

This European Standard, together with EN 61960:2004 and EN 62133:2003, supersedes
EN 61960-1:2001 and EN 61960-2:2001.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2004-12-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2007-03-01

Annex ZA has been added by CENELEC.

The contents of the corrigendum of June 2004 have been included in this copy.

Endorsement notice

The text of the International Standard IEC 61959:2004 was approved by CENELEC as a European
Standard without any modification.

In the official version, for Bibliography, the following notes have to be added for the standards indicated:

IEC 61951-1 NOTE  Harmonized as EN 61951-1:2003 (not modified).
IEC 61951-2 NOTE  Harmonized as EN 61951-2:2003 (not modified).

IEC 61960 NOTE  Harmonized as EN 61960:2004 (not modified).
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SECONDARY CELLS AND BATTERIES
CONTAINING
ALKALINE OR OTHER NON-ACID ELECTROLYTES -
MECHANICAL TESTS FOR SEALED PORTABLE
SECONDARY CELLS AND BATTERIES

1 Scope

This International standard specifies tests and requirements for verifying the mechanical
behaviour of sealed portable secondary cells and batteries during handling and normal use.
Relevant national and International standards have been taken into consideration.

This standard provides test objectives, methods of tests and acceptance criteria relevant to
sealed portable secondary cells and batteries of different electrochemical systems (Ni-Cd,
Ni-MH and Lithium) sizes and shapes (cylindrical, prismatic and button).

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60050(486), International Electrotechnical Vocabulary (IEV) — Chapter 486. Secondary
cells and batteries

IEC 60068-2-6, Environmental testing — Part 2: Test — Test Fc: Vibration (sinusoidal)
IEC 60068-2-32, Environmental testing — Part 2. Tests. Test Ed: Free fall

IEC 60068-2-47, Environmental testing — Part 2-47: Test methods — Mounting of components,
equipment and other articles for vibration, impact and similar dynamic tests

3 Terms and definitions

For the purpose of this document, the definitions contained in IEC 60050-486, for electrical
terms, in IEC 60068-2-6 and IEC 60068-2-32 for mechanical terms and the following apply.

3.1
hard pack battery
a battery assembly within a rigid case with built-in terminals
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4 Requirement for mechanical tests

The ability of a cell or a battery to withstand mechanical stresses shall be verified by
carrying out a vibration test and a free fall test based on the methods described in
IEC 60068-2-6 and IEC 60068-2-32. Charge and discharge procedures referred to in this
standard are referenced to the applicable IEC performance standards listed in the
bibliography.

4.1 Vibration test

Each cell or battery shall be charged in accordance with the charging procedure for
electrical tests defined in the applicable IEC performance standard. In the case of batteries,
all final voltages specified in these standards shall be multiplied by the number of series
connected cells.

When the charging has been completed, the following vibration test shall be carried out,
using a test method which complies with the general requirement of IEC 60068-2-6. The cell
or battery on test shall be securely fastened and, if relevant, referring to IEC 60068-2-47.

The vibration test shall be carried out in an ambient temperature of 20 °C + 5 °C under the
conditions given in Table 1.

Table 1 — Conditions for vibration

Vibration parameters Parameters values
Frequency 10 Hz - 500 Hz
Vibration amplitude 0,35 mm peak or max. 50 m/s?
Axes of vibration 3 mutually perpendicular axes for all
types of cells or batteries.
Sweep cycles 5 cycles
Sweep speed 1 octave per minute

NOTE This test will take approximately 55 minutes per axis.

After completion of the test, the cell or battery shall be discharged in the same ambient
temperature, at a constant current of 0,2 /{/A, to a final voltage as defined in the applicable
IEC performance standard.

The cell or battery shall then be stored in an ambient temperature of 20 °C + 5 °C for a period
of not less than 4 days and not more than 6 days.

The following verifications shall then be performed.
The open circuit voltage shall be not less than the values given in Table 2.

Table 2 — Open circuit voltages

Cell or battery designation Cells Batteries @
Ni-Cd (nickel-cadmium) 1,0V nx1,0V
Ni-MH (nickel-metal hydride) 1,0V nx10V
Li (lithium) 30V nx30V
@ pis the number of series connected cells.
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The cell or battery shall then be charged, in an ambient temperature of 20 °C + 5 °C:

e for nickel systems charge at a constant current of 0,1 /;/A for 16 h and discharge in the
same ambient temperature, at a constant current of 0,2 /{/A, in accordance with the
relevant electrical test procedures defined in the applicable IEC performance standards.

e for lithium systems charge according to the method declared by the manufacturer and
discharge in the same ambient temperature, at a constant current of 0,2 LA, in
accordance with the relevant electrical test procedures defined in the applicable IEC
performance standards.

Acceptance criteria:

e the duration of discharge at a constant current of 0,2 /;A shall be not less than 5 h;

e visual inspection shall be carried out: no visible liquid leakage, no venting.

4.2 Free fall test (cells and hard pack batteries only)

Each cell or battery shall be charged in accordance with the charging procedure for electrical
test defined in the applicable IEC performance standard. In the case of batteries all final
voltages specified in these standards shall be multiplied by the number of series
connected cells.

When the charging has been completed, the following free fall test shall be carried out, using
a test method that complies with the general requirements of IEC 60068-2-32.

The free fall test shall be carried out in an ambient temperature of 20 °C £ 5 °C under the
conditions given in Table 3.

Table 3 — Conditions for free fall

Free fall parameter Parameter value
Test surface Hardwood
Height of fall See Table 4
Number of drops 1 drop along each direction of the 3 mutually
perpendicular axes for all types of cells or batteries.

Table 4 — Height of fall as a function of weight

Weight Weight <100 g 100 g < Weight < 250 g | 250 g < Weight < 500 g
Cells
(all types) 1,00 m 1,00 m 1,00 m
Batteries
(hard packs) 1,00 m 0,75 m 0,50 m

After completion of the test, the cell or battery shall be discharged in the same ambient
temperature, at a constant current of 0,2 /; A, to a final voltage as defined in the applicable
IEC performance standards.

The cell or battery shall then be stored in an ambient temperature of 20 °C £ 5 °C for a period
of not less than 4 days and not more than 6 days.
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The following verifications shall then be performed:

— the open circuit voltage shall be not less than the values given in Table 2;

— the cell or battery shall then be charged, in an ambient temperature of 20 °C = 5 °C:

for nickel systems charge at a constant current of 0,1 /;A for 16 h and discharge in the
same ambient temperature, at a constant current of 0,2 /i/A, in accordance with the
relevant electrical test procedures defined in the applicable IEC performance
standards;

for lithium systems charge according to the method declared by the manufacturer and
discharge in the same ambient temperature, at a constant current of 0,2 /A, in
accordance with the relevant electrical test procedures defined in the applicable IEC
performance standards.

Acceptance criteria:

— the duration of discharge at a constant current of 0,2 /; A shall be not less than 5 h;

— visual inspection shall be carried out: no visible liquid leakage, no venting.

NOTE This standard does not specify height of fall for batteries weighting more than 500 g which should be the
subject of agreement between the customer and the manufacturer.

5 Type approval

For type approval the sequence of tests and sample sizes given in Table 5 shall be used.

Table 5 — Sample size for type tests

Number of defective cells or
Test Cell Battery batteries tolerated
2.1 5 5 0
2.2 5 5 0

6 Batch acceptance

Tests for batch acceptance, if required, shall be by agreement between supplier and
purchaser.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

NOTE  Where an international publication has been modified by common modifications, indicated by (mod), the relevant
EN/HD applies.

Publication Year Title EN/HD Year

IEC 60050-486 -1 International Electrotechnical Vocabulary - -
(IEV)
Chapter 486: Secondary cells and
batteries

IEC 60068-2-6 -b Environmental testing EN 60068-2-6 1995 2)
Part 2: Tests - Test Fc: Vibration
(sinusoidal)

IEC 60068-2-32 - Part 2: Tests - Test Ed: Free fall EN 60068-2-32 19932

IEC 60068-2-47 - Part 2-47: Test methods - Mounting of EN 60068-2-47 1999 ?
components, equipment and other articles  + corr. June 2000
for vibration, impact and similar dynamic
tests

1) Undated reference.

2) Valid edition at date of issue.
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BSI is the independent national body responsible for preparing
British Standards. It presents the UK view on standards in Europe and at the
international level. It is incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of
British Standards should make sure that they possess the latest amendments or
editions.

It is the constant aim of BSI to improve the quality of our products and services.
We would be grateful if anyone finding an inaccuracy or ambiguity while using
this British Standard would inform the Secretary of the technical committee
responsible, the identity of which can be found on the inside front cover.

Tel: +44 (0)20 8996 9000. Fax: +44 (0)20 8996 7400.

BSI offers members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.

Buying standards

Orders for all BSI, international and foreign standards publications should be
addressed to Customer Services. Tel: +44 (0)20 8996 9001.

Fax: +44 (0)20 8996 7001. Email: orders@bsi-global.com. Standards are also
available from the BSI website at http://www.bsi-global.com.

In response to orders for international standards, it is BSI policy to supply the
BSI implementation of those that have been published as British Standards,
unless otherwise requested.

Information on standards

BSI provides a wide range of information on national, European and
international standards through its Library and its Technical Help to Exporters
Service. Various BSI electronic information services are also available which give
details on all its products and services. Contact the Information Centre.

Tel: +44 (0)20 8996 7111. Fax: +44 (0)20 8996 7048. Email: info@bsi-global.com.

Subscribing members of BSI are kept up to date with standards developments
and receive substantial discounts on the purchase price of standards. For details
of these and other benefits contact Membership Administration.

Tel: +44 (0)20 8996 7002. Fax: +44 (0)20 8996 7001.

Email: membership@bsi-global.com.

Information regarding online access to British Standards via British Standards
Online can be found at http://www.bsi-global.com/bsonline.

Further information about BSI is available on the BSI website at
http://www.bsi-global.com.

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright, in the
UK, of the publications of the international standardization bodies. Except as
permitted under the Copyright, Designs and Patents Act 1988 no extract may be
reproduced, stored in a retrieval system or transmitted in any form or by any
means — electronic, photocopying, recording or otherwise — without prior written
permission from BSI.

This does not preclude the free use, in the course of implementing the standard,
of necessary details such as symbols, and size, type or grade designations. If these
details are to be used for any other purpose than implementation then the prior
written permission of BSI must be obtained.

Details and advice can be obtained from the Copyright & Licensing Manager.
Tel: +44 (0)20 8996 7070. Fax: +44 (0)20 8996 7553.
Email: copyright@bsi-global.com.
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