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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRIMARY BATTERIES -
Part 4: Safety of lithium batteries

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization coi. nris.ng
all national electrotechnical committees (IEC National Committees). The object of IEC is to. prcmote
international co-operation on all questions concerning standardization in the electrical and electronic fic!ds. To
this end and in addition to other activities, IEC publishes International Standards, Technice Spcrifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committe » interested
in the subject dealt with may participate in this preparatory work. International, gove.nmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IET cc'laborates closely
with the International Organization for Standardization (ISO) in accordance with cunditioi.s determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as < 271y 3s pussible, an international
consensus of opinion on the relevant subjects since each technical commi. 2e h1s representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for internationa. us2 and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to_en. ire that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for thz way n which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National C-mn ‘ttees undertake to apply IEC Publications
transparently to the maximum extent possible in their ~.ction:! and regional publications. Any divergence
between any IEC Publication and the corresponding natic xal o: regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of corformity. Independent certification bodies provide conformity
assessment services and, in some areas, access o IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bci 3s.

All users should ensure that they have the ia. >st  Jition of this publication.

No liability shall attach to IEC or its direc ars employees, servants or agents including individual experts and
members of its technical committeec an ' IEC National Committees for any personal injury, property damage or
other damage of any nature whatsc zver, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the nubicoion, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the \orn.>*ve references cited in this publication. Use of the referenced publications is
indispensable for the corre.* application of this publication.

Attention is drawn (= the »ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shai. »z( be held responsible for identifying any or all such patent rights.

International<stai.dard IEC 60086-4 has been prepared by technical committee 35: Primary
cells and betteri=s.

This«fifti. edition cancels and replaces the fourth edition published in 2014. This edition
condtitute s a technical revision.

vhis edition includes the following significant technical changes with respect to the previous

edition:

a) Revised criteria for an explosion;

b) Addition of test parameters for the overdischarge test of battery types FR14505 and
FR10G445;

c) Addition of a new subclause 5.1 Validity of Testing;

d) revised pictogram E in Table D.1;

e) Addition of Annex E with requirements for child resistant packaging of coin cells;
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f) Addition of Annex F with recommendations on the use of the KEEP OUT OF REACH OF
CHILDREN safety sign.

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

FDIS Report on voting
35/1420/FDIS 35/1423/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

NOTE The following print types are used:

— instructions/warnings for consumers: in italic type.

A list of all parts in the IEC 60086 series, under the general title Primary_bc tteries, can be
found on the IEC website.

The committee has decided that the contents of this publication“w~iii i »main unchanged until
the stability date indicated on the IEC web site under "http://wev.sto e.iec.ch" in the data
related to the specific publication. At this date, the publication viill be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside’' o0 o1 the cover page of this publication indicates
that it contains colours wiiich ‘ar: considered to be useful for the correct
understanding of its contents. !'sers should therefore print this document 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 document specifies tests and requirements for lithium batteries and has been prepared in
accordance with ISO/IEC guidelines, taking into account all relevant national and international
standards which apply.

Lithium batteries are different from conventional primary batteries using aqueous electrolyte
in that they contain flammable materials.

Consequently, it is important to carefully consider safety during design, production,
distribution, use, and disposal of lithium batteries. Based on such special characteris.ics,
lithium batteries for consumer applications were initially small in size and had low powur
output. There were also lithium batteries with high power output which were used for ~oedial
industrial and military applications and were characterized as being “technician‘xepiaceable”.
The first edition of this document was drafted to accommodate this situation.

However, from around the end of the 1980s, lithium batteries with high powc:.auctput started to
be widely used in the consumer replacement market, mainly as a powe. souize in camera
applications. Since the demand for such lithium batteries with high powr cutput significantly
increased, various manufacturers started to produce these typeo ‘of lithium batteries. As a
consequence of this situation, the safety aspects for lithium batteric = v.ith high power output
were included in the second edition of this document.

Primary lithium batteries both for consumer and industrial anpiications are well-established
safe and reliable products in the market, which is at.leest L 2rliy due to the existence of safety
standards such as this document and, for transpor., IE" 62281. The fourth edition of this
document therefore reflects only minor changes vinich cecame necessary in order to keep it
harmonized with IEC 62281 and to continuously ‘mp ove the user information about safety
related matters.

Guidelines addressing safety issues during he design of lithium batteries are provided in
Annex A. Annex B provides guideliiics <cddressing safety issues during the design of
equipment where lithium batteries a. < intalled. Both Annex A and B reflect experience with
lithium batteries used in camera ap,lications and are based on [23]1.

Safety is freedom from unac: eptable risk. There can be no absolute safety: some risk will
remain. Therefore a produc’ process or service can only be relatively safe. Safety is achieved
by reducing risk to a tolcrable level determined by the search for an optimal balance between
the ideal of absolute sc ety and the demands to be met by a product, process or service, and
factors such as bene‘it t) the user, suitability for purpose, cost effectiveness, and conventions
of the society cancerne .

As safety w.'l puse different problems, it is impossible to provide a set of precise provisions
and recommendations that will apply in every case. However, this document, when followed
on a-iuacious “use when applicable” basis, will provide reasonably consistent standards for
safcty.

1 Numbers in square brackets refer to the bibliography.
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PRIMARY BATTERIES -

Part 4: Safety of lithium batteries

1 Scope

This part of IEC 60086 specifies tests and requirements for primary lithium batteries to ensure
their safe operation under intended use and reasonably foreseeable misuse.

NOTE Primary lithium batteries that are standardized in IEC 60086-2 are expected to meet all ¢nplicable
requirements herein. It is understood that consideration of this part of IEC 60086 might also be given to me ~suring
and/or ensuring the safety of non-standardized primary lithium batteries. In either case, no claii. or .rarranty is
made that compliance or non-compliance with this standard will fulfil or not fulfil any of the us.’s particular
purposes or needs.

2 Normative references

The following documents are referred to in the text in such a woy thot some or all of their
content constitutes requirements of this document. For dated retcrerces, only the edition
cited applies. For undated references, the latest edition of the r2ferenced document (including
any amendments) applies.

IEC 60086-1, Primary batteries — Part 1: General

IEC 60086-2, Primary batteries — Part 2: Physical and <lectrical specifications

3 Terms and definitions
For the purposes of this document, tke -aollowing terms and definitions apply.

ISO and IEC maintain terminolcyicc! databases for use in standardization at the following
addresses:

e |EC Electropedia: availa™le at http://www.electropedia.org/

e |SO Online brows:a platform: available at http://www.iso.org/obp

NOTE Certain definitions ‘ccen from IEC 60050-482, IEC 60086-1, and ISO/IEC Guide 51 are repeated below for
convenience.

3.1

battery

one or inore cells electrically connected and fitted in a case, with terminals, markings and
prctecus devices etc., as necessary for use

‘SC'2RCE: IEC 60050-482:2004, 482-01-04, modified ("fitted with devices necessary for use,
fo. example case" replaced by "electrically connected and fitted in a case", addition of "etc.,
as necessary for use")]
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