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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRIMARY BATTERIES -
Part 1: General

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote international
co-operation on all questions concerning standardization in the electrical and electronic fields. To this end and
in addition to other activities, IEC publishes International Standards, Technical Specifications, 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 Committee interested in the subject dealt with
may participate in this preparatory work. International, governmental and non-governmental organizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the International Organization for
Standardization (ISO) in accordance with conditions determined by agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

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

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence between
any IEC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

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

All users should ensure that they have the latest edition of this publication.

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

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 60086-1 has been prepared by IEC technical committee 35: Primary
cells and batteries.

This thirteenth edition cancels and replaces the twelfth edition published in 2015. This edition
constitutes a technical revision.

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

edition:

a) acompliance checklist was added as an Annex H;

b) definitions were harmonized with the other 60086 series documents;

c) the nominal voltage of the zinc air system is now listed as either 1,4 V or 1,45 V;
d) Annex F for calculation of MAD values was simplified;

e) a validity period for testing was added;

f) the accelerated aging test at 45 °C was changed from 13 to 4 weeks;

This is a preview. Click here to purchase the full publication.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
35/1465/FDIS 35/1469/RVD

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

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/standardsdev/publications.

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

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

The technical content of this part of IEC 60086 provides fundamental requirements and
information on primary cells and batteries. All batteries within the IEC 60086 series are
considered dry cell batteries. In this sense, IEC 60086-1 is the main component of the
IEC 60086 series and forms the basis for the subsequent parts. For example, this part includes
elementary information on definitions, nomenclature, dimensions and marking. While specific
requirements are included, the content of this part tends to explain methodology (how) and
justification (why).

Over the years, this part has been changed to improve its content and remains under continual
scrutiny to ensure that the publication is kept up to date with the advances in both battery and
battery-powered device technologies.

Safety requirements and recommendations are available in IEC 60086-4, IEC 60086-5 and
IEC 62281. Specifications are available in IEC 60086-2 and |IEC 60086-3. Environmental
aspects are dealt with in IEC 60086-6.

This is a preview. Click here to purchase the full publication.
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PRIMARY BATTERIES -

Part 1: General

1 Scope

This part of IEC 60086 is intended to standardize primary batteries with respect to dimensions,
nomenclature, terminal configurations, markings, test methods, typical performance, safety and
environmental aspects.

This document on one side specifies requirements for primary cells and batteries. On the other
side, this document also specifies procedures of how requirements for these batteries are to be
standardised.

As a classification tool for primary batteries, this document specifies system letters, electrodes,
electrolytes, and nominal as well as maximum open circuit voltage of electrochemical systems.

The object of this part of IEC 60086 is to benefit primary battery users, device designers and
battery manufacturers by ensuring that batteries from different manufacturers are
interchangeable according to standard form, fit and function. Furthermore, to ensure
compliance with the above, this part specifies standard test methods for testing primary cells
and batteries.

This document also contains requirements in Annex A justifying the inclusion or the ongoing
retention of batteries in the IEC 60086 series.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements 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 60086-2:2015, Primary batteries — Part 2: Physical and electrical specifications
IEC 60086-3, Primary batteries — Part 3: Watch batteries
IEC 60086-4, Primary batteries — Part 4: Safety of lithium batteries

IEC 60086-5, Primary batteries — Part 5: Safety of batteries with aqueous electrolyte

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

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

e |EC Electropedia: available at http://www.electropedia.org/
e |ISO Online browsing platform: available at http://www.iso.org/obp
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3.1
application test
simulation of the actual use of a battery in a specific application

3.2

battery

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

[SOURCE:IEC 60050-482:2004, 482-01-04, modified — removal of "fitted with devices
necessary for use.]

3.3

button (cell or battery)

small round cell or battery where the overall height is less than the diameter, containing
aqueous electrolyte

Note 1 to entry: See coin (cell or battery), lithium button (cell or battery).

[SOURCE: IEC 60050-482:2004 482-02-40]

3.4

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]

3.5

closed-circuit voltage

CCcv

voltage across the terminals of a battery when it is on discharge

[SOURCE:IEC 60050-482:2004, 482-03-28, modified — "voltage between the terminals of a cell
or battery" replaced by "voltage across the terminals of a battery".]

3.6

coin (cell or battery)

lithium button (cell or battery)

small round cell or battery where the overall height is less than the diameter, containing non-
aqueous electrolyte

Note 1 to entry: The nominal voltage of lithium batteries is typically greater than 2 V.

Note 2 to entry: See button (cell or battery).

3.7
cylindrical (cell or battery)
round cell or battery in which the overall height is equal to or greater than the diameter

[SOURCE:IEC 60050-482: 2004, 482-02-39, modified — "cell with a cylindrical shape" replaced
with "round cell or battery"]

3.8
discharge (of a primary battery)
operation during which a battery delivers current to an external circuit
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