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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRIMARY BATTERIES -
Part 5: Safety of batteries with aqueous electrolyte

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for stapdardization comprising
aII national eIectrotechnicaI committees (IEC National Committees) The object of IBC is to promote

this end and in addition to other activities, IEC publishes International Standards, pecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides
Publication(s)”). Their preparation is entrusted to technical committees; any IEX
in the subject dealt with may participate in this preparatory work |

with the International Organization for Standardization (ISO) i s 3 iti determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matter

6) All users should@e '
7) No liability shall attac mployees, servants or agents including individual experts and
members of its technical cemmittees ™ apd\ |IE ational Committees for any personal injury, property damage or

expenses arising\out\of\the publication/use of, or reliance upon, this IEC Publication or any other IEC

9) AttentionN AW t the pogsibility that some of the elements of this IEC Publication may be the subject of
~JEC*shal not\e held responsible for identifying any or all such patent rights.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60086-5 has been prepared by IEC Technical Committee 35:
Primary cells and batteries.

This fourth edition cancels and replaces the third edition published in 2011. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) The definition of explosion was changed to suitable sentence in order to harmonize in
IEC 60086 series;

b) To prevent removal of hydrogen gas, we revised it to the suitable sentep

c) To prevent misuse, the battery compartments with parallel connectigrg evised to the

suitable sentence.
d) To clarify the method to determine the insulation resistance.

The text of this standard is based on the following documents:

AN
FDIS Report NM
35/1360/FDIS /(5/136%/}\

st nc@i canhy be found in the report on

Full information on the voting for the approval
voting indicated in the above table.

A list of all parts in the |
can be found on the IEC

The committee has d
the stability da'
related to the specifi

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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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 tests and requirements 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 a provisions
and recommendations that will apply in every case. However, this stg hen™
a judicious "use when applicable" basis, will provide reasopa siste andards for

@@
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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 intended use and reasonably foreseeable
misuse.

2 Normative references

The following documents, in whole or in part, are normatively rg& S gument and
are indispensable for its application. For dated references i ited applies. For
undated references, the Ilatest edition of the (including any
amendments) applies.

ical a d@ec rical specifications

IEC 60068-2-6, Environmental testing + Part 2-6 Test Fc: Vibration (sinusoidal)

IEC 60068-2-27, Environ ar 7. Tests — Test Ea and guidance: Shock

IEC 60068-2-31, Envirp -31: Tests — Test Ec: Rough handling shocks,
primarily for equj n

NOTE Certain Nt K from IEC 60050-482, IEC 60086-1, and IEC Guide 51 are repeated below for
convenience.

3.1
battery
one or more cells electrically connected by permanent means, fitted in a case, with terminals,
markings and protective devices etc., as necessary for use

[SOURCE: IEC 60050-482:2004, 482-01-04, modified definition]

3.2
button (cell or battery)
small round cell or battery where the overall height is less than the diameter;i—batteries

complying-with-Figures-3-and-4-of-lEC-60086-2

Note 1 to entry: In English, the term "button (cell or battery)" is only used for non-lithium batteries while the term
"coin (cell or battery)" is used for lithium batteries only. In languages other than English, the terms "coin" and
"button" are often used interchangeably, regardless of the electrochemical system.
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3.3

cell

basic functional unit, consisting of an assembly of electrodes, electrolyte, container, terminals
and usually separators that is a source of electric energy obtained by direct conversion of
chemical energy

[SOURCE: IEC 60050-482:2004, 482-01-01]

3.4
component cell
cell contained in a battery

3.5
cylindrical (cell or battery)

than the diameter

[SOURCE: IEC 60050-482:2004, 482-02-39, modified ("cell
by "round cell or battery")]

3.6
explosion (battery explosion)

flames are emitted m the test cell or battery

3.8
intended use

use in accordance with information provided with a product or system, or, in the absence of
such information, by generally understood patterns of usage

[SOURCE: ISO/IEC Guide 51:4999 2014, 3.6]

3.9
leakage

unplanned escape of electrolyte;—gas-er-othermaterial from a cell or battery

[SOURCE: IEC 60050-482:2004, 482-02-32]
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3.10

nominal voltage (of a primary battery)

Vn

suitable approximate value of the voltage used to designate or identify a cell, a battery or an
electrochemical system

[SOURCE: IEC 60050-482:2004, 482-03-31, modified (addition of "(of a primary battery)" and
symbol 7,)]

3.11
primary (cell or battery)
cell or battery that is not designed to be electrically recharged

3.12
prismatic (cell or battery)
cell or battery having the shape of a parallelepiped whose faces are

[SOURCE: IEC 60050-482:2004, 482-02-38, modified (delet]

3.13

protective devices
devices such as fuses, diodes or other electri
interrupt the current flow in an electricaj.circuit

3.14
reasonably foreseeable misuse

cell or battery wi gular cross section

3.16

safety

freedom from-unaecceptable risk which is not tolerable

[SOURCE: ISO/IEC Guide 51:4999 2014, 3.14]

3.17
undischarged
state of charge of a primary cell or battery corresponding to 0 % depth of discharge

3.18

venting

release of excessive internal pressure from a cell or battery in a manner intended by design to
preclude explosion
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4 Requirements for safety

4.1 Design
411 General

Batteries shall be so designed that they do not present a safety hazard under conditions of
normal (intended) use.

4.1.2 Venting

All batteries shall incorporate a pressure relief feature or shall be so constructed that they will
relieve excessive internal pressure at a value and rate which will preclude explosion. If

4.1.3 Insulation resistance

applied for a minimum of 60 seconds.

4.2 Quality plan
be applied to the total

understand their procs
they relate to pr SQ

5 Sampling

pabilities and shquld institute the necessary process controls as

5.1 Genera

Sample
methods.

from production lots in accordance with accepted statistical

5.2 Sampling fortype approval

The number of samples drawn for type approval is given in Figure 1.
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Open circuit voltage (n = 70)
Dimensions (n = 70)

Intended use

Reasonably
foreseeable
A B-1 B-2 C
Partial Transportation- Transportation- Climatic
use shock vibration (n=5)
(n=5) (n=5) (n=5)
D E
Incorrect External ree
installation short fall

see NOTE 1 Circu
(n = 20) (n{\

IEC

Figure 1 — Sampling for type app

6 Testing and requirements

6.1 General
6.1.1 Applicable safe

Applicable safet ,

The tests describé
likely to encounte
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