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PRIMARY BATTERIES —

Part 4: Safety of lithium batteries

FOREWORD

Attention is drawn tg the
of patent rights. @

Standa

based on the following documents:

FDIS Report on voting

35/1114/FDIS 35/1125/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 3.

Annexes A, B and C are for information only.
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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

The committee has decided that the contents of this publication will remain unchanged
until 2002.

At this date the publication will be

¢ reconfirmed;

¢ withdrawn;

* replaced by a revised edition, or
¢ amended.

A bilingual version of this publication may be issued at a

O
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INTRODUCTION

The concept of safety is closely related to safeguarding the integrity of people and property.
This standard specifies requirements and tests 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 take safety precautions very car ing design,
production, distribution, use, and disposal of lithium batteries. Ra [

Safety is a balance bg

product. There cambe '\
only be reIativeI.

judgement.

, it is impossible to provide a set of precise provisions
apply in every case. However, this standard, when followed on
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PRIMARY BATTERIES —
Part 4: Safety of lithium batteries

1 Scope

This International Standard specifies tests and requirements for primary lithium batteries to
ensure their safe operation under intended use and reasonably foreseeable misuse.

2 Normative reference

constitute provisions of this International Standard. For dated
amendments to, or revisions of, any of these publications do

3.1
battery (primary)
one or more pri

3.2
button battery
small round battet

with IEC 6008 i

3.3
cell (primary
a source of elec energy obtained by the direct conversion of chemical energy, that is not
designed to be charged by any other electrical source

3.4

consumer batteries

batteries readily available in the commercial retail market and that are considered user
replaceable, i.e. replaceable without the need of special tools

3.5

cylindrical battery

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

3.6
depth of discharge (DOD)
percentage of rated capacity discharged from a battery
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3.7
distortion
any change in physical dimensions exceeding 10 %

3.8

explosion, battery (battery explosion)

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

3.9
fire
combustion of cell/battery components with emission of flame

3.10
harm
physical injury and/or damage to health or property
3.13

& At ambient temperature
industrial batteries

batteries not normally avai €| S Such batterles are often referred to as

3.14 Q
intended use

the use of a produc

3.11
hazard
a potential source of harm

3.12
high power battery
a battery that can deliver most of its enexgy

mder conditions or for purposes in accordance with speci-

fications and instrgctign q & supplier, including information for publicity purposes
3.15

leakage

unplanné€ electxolyte, gas or other material from a battery

3.16

low power battery
a battery that cannot deliver most of its energy within a short time at ambient temperature

3.17
nominal voltage
a suitable approximate value of voltage used to identify the voltage of a primary battery

3.18
open circuit voltage (OCV)
voltage across the terminals of a battery when no external current is flowing

3.19

overheating

a condition when battery temperature rises above the temperature range specified by the
manufacturer
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3.20
prismatic battery
primary battery with non-round geometry; batteries not complying with 4.3 of IEC 60086-1

3.21

rated capacity

capacity of a battery determined under conditions specified in the relevant standard (if
applicable) and declared by the manufacturer or supplier. Also sometimes referred to as
nominal capacity

3.22

reasonably foreseeable misuse

the use of a product, process or service under conditions or for purpog
supplier, but which may happen, as a result of common human behgxiou

nded by the

3.23
risk
the probable rate of occurrence of a hazard causing hé&
the harm

ce of severity of

3.24
safety
freedom from unacceptable risk of ha

3.25

venting
the release of excessive i
preclude explosion

y in a manner intended by design to

4 Requirements fol

4.1 Design

Lithium batteries jieir chemical composition (anode, cathode, electrolyte),

internal ) and are available in cylindrical, button/coin, and
prismatic coxfiguration. slessary to consider all relevant safety aspects at the battery
design stg i&ing, theNdct that they may differ considerably, depending on the specific
lithium output and battery configuration.

a) Abnormal temperature rise above the critical value defined by the manufacturer shall be
prevented by design.

b) Temperature increases in the battery shall be controlled by a design which limits current
flow.

c) Batteries shall be designed to relieve excessive internal pressure (not applicable to low
power industrial batteries).

See annex A for guidelines for the achievement of safety of lithium batteries.

4.2 Quality plan

The manufacturer shall prepare a quality plan defining the procedures for the inspection of
materials, components, cells and batteries during the course of manufacture, to be applied to
the total process of producing a specific type of battery.
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5 Sampling

Samples shall be taken randomly from production lots in accordance with accepted quality
control procedures.

NOTE 1 Many tests in this standard require preliminary conditioning of the samples such as preliminary discharge
or storage at elevated temperature.

NOTE 2 Details of sample size for type approval and conditioning are found in clause 6.

6 Testing and requirements

6.1 General

6.1.1 Safety notice

WARNING:

Unless otherwise specified, the tests shall be cauri at (20 £ 5) °C.

6.1.3 Explosion levels

figure 1. The mesh chamber is centred over
ected to the relevant test procedure. The result

1 2
IEC 109/2000

NOTE The figure shows an aluminium wire mesh chamber (2) of octagonal shape resting on a steel plate (1). The
aluminium wire has a diameter of 0,25 mm. The mesh has 16 to 18 wires per 25,4 mm.

Figure 1 — Mesh chamber
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6.1.4 Determination of weight loss

In order to quantify the weight loss referred to in table 2, the following procedure is provided.
Wi - W
Wi

AW = x 100 %

where

W, is the weight before the test;
W, is the weight after the test;
AW is the weight loss.

When weight loss does not exceed the values in table 1, it shall be copsidered as “no weight
loss™.

Table 1 — Weight loss limits

N

Weight W of battery Weight IOSSN\
W<1g

lg<W<b5g
W>5g¢g

6.1.5 Predischarge

6.1.6 Additional batteN

Where addition tt
the test battery.

Where additional bs
series, including t

d to perform a test, the total number n; of batteries in
be determined by calculating:

n=12 VIU,

and determ
where

U, is the nominal voltage of one battery;

n is the total number of batteries;

Nmin 1S the minimum number (2 or 3) of batteries given in the respective test description.

EXAMPLE 1 Let the minimum number of batteries be given as n,;, = 2 and let the test battery have a nominal
voltage U, = 3,6 V. Calculate n = 3% and determine n, = 4.

EXAMPLE 2 Let the minimum number of batteries be given as np,, = 3 and let the test battery have a nominal
voltage U, = 10 V. Calculate n = 1,2 and determine nz = 3.

6.2 Intended use
6.2.1 Sampling, test sequence and requirements

Figure 2 gives an overview of the test sequence and samples to be taken for intended use
tests while table 2 contains the requirements.
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