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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRIMARY BATTERIES —

Part 5: Safety of batteries with aqueous electrolyte

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organization for stAndardization comprising
all national electrotechnical committees (IEC National Committees). The object qf the IEG_is to promote
international co-operation on all questions concerning standardization in the electydcal*and Iectr ic fields To
this end and in addition to other activities, the IEC publishes International g i e
entrusted to technical committees; any IEC National Committee interested\in
participate in this preparatory work. International, governmental and nongovexpm
with the IEC also participate in this preparation. The
Organization for Standardization (ISO) in accordance with conditiong determinethy agreexent between the
two organizations.

2) The formal decisions or agreements of the IEC on technica
international consensus of opinion on the relevant subjects siice eac
from all interested National Committees

3) The documents produced have the form of recommend oRns\fo
of standards, technical specifications, tech
Committees in that sense.

4) In order to promote international unification \ ommittees dndertake to apply IEC International
Standards transparently to the maximum 3 } their national and regional standards. Any
divergence between the IEC Standard and the correspondij ational or regional standard shall be clearly
indicated in the latter.

5) The IEC provides no markiy i approyval and cannot be rendered responsible for any
equipment declared to be in W

6) Attention is drawn to theg pessibitity that(soxe o ents of this International Standard may be the subject
of patent rights. The IEQ ot Be held responsiyle for identifying any or all such patent rights.

International Standar s Yeen prepared by IEC technical committee 35:

the following documents:

\ FDIS Report on voting
\/ 35/1127/FDIS 35/1130/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

IEC 60086 consists of the following parts, under the general title: Primary batteries:

Part 1: General

Part 2: Specification sheets
Part 3: Watch batteries

Part 4: Safety of lithium batteries

Part 5: Safety of batteries with aqueous electrolyte

This publication has been drafted in accordance with the ISO/IEC Directives, Part 3.

Annexes A and B are for information only.
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The committee has decided that the contents of this publication will remain unchanged until
2002. At this date, the publication will be

e reconfirmed;

e withdrawn;

« replaced by a revised edition, or
¢ amended.

A bilingual version of this publication may be issued at a later date.

@%
S
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INTRODUCTION

The concept of safety is closely related to safeguarding the integrity of people and property.
This part of IEC 60086 specifies requirements and tests for primary batteries with aqueous
electrolyte and has been prepared in accordance with ISO/IEC guidelines, taking into account
all relevant national and international standards which apply. Also included in this standard is
guidance for appliance designers with respect to battery compartments and information
regarding packaging, handling, warehousing and transportation.

Safety is a balance between freedom from risks of harm and other demands to be met by the
product. There can be no absolute safety. Even at the highest level of safety, the product can
only be relatively safe. In this respect, decision-making is based on risk evaluation and safety
judgement.

As safety will pose different problems, it is impossible to provide g provisions
and recommendations that will apply in every case. However, this sta [ *
a judicious "use when applicable” basis, will provide reasop

@@
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PRIMARY BATTERIES —

Part 5: Safety of batteries with aqueous electrolyte

1 Scope

This part of IEC 60086 specifies tests and requirements for primary batteries with aqueous
electrolyte to ensure their safe operation under normal use and reasonably foreseeable
misuse.

2 Normative references

The following normative documents contain provisions which,Sthrotrg! in this text,
constitute provisions of this part of IEC 60086. Fg Y subsequent
amendments to, or revisions of, any of these publication ever, parties to
g the possibility of

IEC 60050(481): 6, i nical Vocabulary (IEV) — Chapter 481: Primary
cells and batteri

IEC 60068-2-6:19

3 Definitions

For the purpose of this part of IEC 60086, the definitions given in IEC 60050(481) (some of
which are repeated below for convenience) and the following definitions apply.

3.1
battery (primary)
one or more primary cells, including case, terminals and marking

3.2

button battery

small round battery, where the overall height is less than the diameter; batteries complying
with figures 2, 3 and 4 of IEC 60086-1
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3.3

cell (primary)

a source of electrical energy obtained by the direct conversion of chemical energy that is not
designed to be charged by any other electrical source

3.4

cylindrical battery

primary battery with cylindrical geometry where the overall height is equal to or greater than
the diameter; batteries complying with figures 1A and 1B of IEC 60086-1

3.5

explosion

an instantaneous release wherein solid matter from any part of the batte propelled to a
distance greater than 25 cm away from the battery

3.6
harm
physical injury and/or damage to health or property

3.7
hazard
a potential source of harm

3.8

intended use

the use of a product, process or servi¢e under 6 \s or for purposes in accordance with
specifications and instructions provid ~— including information for publicity
purposes

3.9

leakage

unplanned escae 3 8 hetr"material from a battery

3.10

nominal voltage
a suitable approxi

3.11
prismatic ba

primary batter Qn-round geometry; batteries not complying with IEC 60086-1, 4.3

3.12

reasonably foreseeable misuse

the use of a product, process or service under conditions or for purposes not intended by the
supplier, but which can happen

3.13
risk
the probable rate of occurrence of a hazard causing harm and the degree of severity of the
harm

3.14
safety
freedom from unacceptable risk of harm
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3.15

venting

the release of excessive internal pressure from a battery in a manner intended by design to
preclude explosion

4 Requirements for safety

4.1 Design
4.1.1 General

Batteries shall be so designed that they do not present a safety hazard der conditions of

normal (intended) use.

4.1.2 Venting

All batteries shall incorporate a pressure relief feature or shall ted that they will
relieve excessive internal pressure at a value and rate whi i evexplosion. If
encapsulation is necessary to support cells within an oute 3 pe ofencapsulant and
the method of encapsulation shall not cause the batte q

4.1.3 Insulation resistance

The insulation resistance be
electrical contact surfacessand\ej wWnalshalkbe

vietal surfaces of the battery excluding
not less than 5 MQ at (500 + 20) V.

4.2 Quality pla
The manufactur@ plan defining the procedures for the inspection of

materials, compone atteriés to be applied to the total process of producing a

5.1 Sample om production lots in accordance with
accepted-s ical methods.

5.2 Sampling for type approval
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