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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRIMARY BATTERIES -

Part 1: General

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
aII national electrotechnical committees (IEC National Committees) The object of [E is to promote

this end and in addltlon to other activities, IEC publishes International Standard pecifications,
Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides (hé¥reafter Q as “IEC

with the International Organization for Standardization (ISO) in accordgnce w codltlos determined by
agreement between the two organizations.

© : N
consensus of opinion on the relevant subjects since each i mi \ epresentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations fori i 3 accepted by IEC National
Committees in that sense. While all reason Q are\ ™ at the technical content of IEC
Publications is accurate, IEC cannot be e i
misinterpretation by any end user.

4) In order to promote international uniformity i 3 i undertake to apply IEC Publications
transparently to the maximum extent posgible |n th' i and regional publications. Any divergence
between any IEC Publication and the corre ional s regional publication shall be clearly indicated in
the latter.

5) IEC provides no marking indicate i dl and cannot be rendered responsible for any
equipment declared to be i i i E i

7) No liability shal 3 €
members of its te aftonal Committees for any personal injury, property damage or

other damage of &n her direct or indirect, or for costs (including legal fees) and
expenses arising o icati ge of, or reliance upon, this IEC Publication or any other IEC
Publications.

This tenth edition cancels and replaces the ninth edition (2000) and constitutes a technical
revision.

The major technical changes concern the addition of "Test condition tolerances" in 6.6
and the standardization of the "Z" electrochemical system (Nickel oxyhydroxide) included in
Table 3.

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

FDIS Report on voting
35/1244/FDIS 35/1247/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. Documents
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all the 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 publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch” in
the data related to the specific publication. 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 later date.

@%
S
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INTRODUCTION

The technical content of this part of IEC 60086 provides fundamental requirements and
information on primary cells and 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.

NOTE Safety information is available in IEC 60086-4, IEC 60086-5 and IEC 62281.
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PRIMARY BATTERIES -

Part 1: General

1 Scope

The purpose of this part of IEC 60086 is to standardize primary batteries with respect to their
electrochemical system, dimensions, nomenclature, terminal configurations, markings, test
methods, typical performance, safety and environmental aspects.

NOTE The requirements justifying the inclusion or the ongoing retention of batteriexXin the IE€ 60086 series are

given in Annex A.

2 Normative references

The following referenced documents e
For dated references, only the edition ci
of the referenced document (including 2

ISO 7000-
ISO/IEC Directives, Part 1: Procedures for the technical work

ISO 3951 (all parts as applicable), Sampling procedures for inspection by variables

3 Terms and definitions

For the purposes of this document, the definitions given in IEC 60050(482) (some of which
are repeated below for convenience), as well as the following definitions, apply.

3.1
application test
simulation of the actual use of a battery in a specific application
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3.2
discharge (of a primary battery)
operation during which a battery delivers current to an external circuit

[IEV 482-03-23:2004, modified]

3.3
dry (primary) battery
primary battery in which the liquid electrolyte is immobilized

[IEV 482-04-14:2004, modified]

3.4

effective internal resistance — DC method
resistance of any electrical component determined by calculating
voltage drop AU across this component and the range of curre
component and causing the voltage drop R = AU/ Ai

he ratio\betiween the
AR passing through this

(1)
The internal d.c. resistance is illustrated t

ransient as given below:

Ul

AU
U,
_/% 2

Uz (i2)

SN

NN\X
\) ; .

IEC 2217/06

Z0N

AU

Figure 1 — Schematic voltage transient

As can be seen from this diagram, the voltage drop AU of the two components differs in
nature, as shown in the following relation:

AU = AUg + AU (1) (2)

The first component AU, for (¢ = t,) is independent of time, and results from the increase in
current Ai according to the relation:

AUq = Ai X Rg (3)

In this relation, Rg is a pure ohmic resistance. The second component AU(¢) is time dependent
and is of electrochemical origin.
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3.5

end-point voltage

EV

specified voltage of a battery at which the battery discharge is terminated

[IEV 482-03-30:2004, modified]

3.6
leakage
unplanned escape of electrolyte, gas or other material from a battery

[IEV 482-02-32:2004, modified]

3.7

minimum average duration
MAD

minimum average time on discharge which shall be met by a sapipie ©

NOTE The discharge test is carried out according to the specified metfieds %
conformity with the standard applicable to the battery types.

and designed to show

3.8
nominal voltage of a primary battery
Vn

suitable approximate value of voltage gsed to i of’a primary battery

[IEV 482-03-31:2004, modified]

3.9

on-load voltage
closed-circuit voltage
ccv

voltage across the ter it is on discharge

[IEV 482-03-28:2Q04,

3.10
open-circuit yoltage
off-load voltage

3.11
primary battery
one or more primary cells, including case, terminals and marking

3.12

primary cell

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

[IEV 482-01-02:2004, modified]

3.13
service output (of a primary battery)
service life, or capacity, or energy output of a battery under specified conditions of discharge
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3.14
service output test
test designed to measure the service output of a battery

NOTE A service output test may be prescribed, for example, when
a) an application test is too complex to replicate;

b) the duration of an application test would make it impractical for routine testing purposes.

3.15

storage life

duration under specified conditions at the end of which a battery retains its ability to perform a
specified service output

[IEV 482-03-47:2004, modified]

3.16
terminals (of a primary battery)
conductive parts provided for the connection of a battery to exte ondicto

4 Requirements

4.1 General
411 Design

Primary batteries are sold mainly in con
more sophisticated in both chemistry
capability have increased to meet\ the
equipment technology.

nreeent years, they have become
for example both capacity and rate

%w demands from new, battery-powered

performance a ir

account. Specifically, i i ormity and stability, their physical and electrical
shall be assurenc@

Terminals shall be in accordance with Clause 7 of IEC 60086-2.

Their physical shape shall be designed in such a way that they ensure that the batteries make
and maintain good electrical contact at all times.

They shall be made of materials that provide adequate electrical conductivity and corrosion
protection.

4.1.31 Contact pressure resistance

Where stated in the battery specification tables, or the individual specification sheets in
IEC 60086-2, the following applies:
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— aforce of 10 N applied through a steel ball of 1 mm diameter at the centre of each contact
area for a period of 10 s shall not cause any apparent deformation which might prevent
satisfactory operation of the battery.

NOTE See also IEC 60086-3 for exceptions.

4.1.3.2 Cap and base

This type of terminal is used for batteries which have their dimensions specified according to
Figures 1 and 2 of IEC 60086-2, and which have the cylindrical side of the battery insulated
from the terminals.

4.1.3.3 Cap and case
This type of terminal is used for batteries which have their dimensiong

Figures 3 and 4 of IEC 60086-2, but in which the cylindrical side @
the positive terminal.

4.1.3.4 Screw terminals

This contact consists of a threaded rod in combination
nut.

4.1.3.5 Flat contacts

4.1.3.6 Flat or spiral springs

positive terminal and\a sdcket (resilient) for the negative terminal.

They shall be of suitable metal so as to provide efficient electrical connection when joined to
the corresponding parts of an external circuit.

4.1.3.8.1 Spacing of contacts
The spacing between the stud and socket is given in the following table and applies from

centre to centre. The stud always forms the positive connection and the socket the negative
connection on the battery.

Table 1 — Spacing of contacts

Nominal voltage Standard Miniature
\ mm mm
9 35+0,4 12,7 £ 0,25
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4.1.3.8.2 Non-resilient snap fastener connectors (studs)

All dimensions not specified are free. The shape of the studs shall be chosen so that they
conform to the dimensions specified.

Figure 2 — Stud

Table 2 — Snap fasteney’'connector

Standard \/ﬁl'ni e
m m

v,

O, +83 0’3+82
4.1.3.8.3 esiljen \%’\gconnectors(sockets)

Dimensig

The dimens of the resilient (socket) parts of snap fastener connectors are not specified as
such. The propexties shall be such that

a) the resiliency ensures that the standardized studs can be properly mated,
b) good electrical contact is maintained.

4.1.3.9 Wire
Wire leads shall be single or multi-strand flexible insulated tinned copper. The insulation may

be cotton braid or suitable plastic. The positive terminal wire covering shall be red and the
negative black.

4.1.3.10 Other spring contacts or clips

These contacts are generally used on batteries when the corresponding parts of the external
circuit are not precisely known. They shall be of spring brass or of other material having
similar properties.
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4.1.4 Classification (electrochemical system)
Primary batteries are classified according to their electrochemical system.

Each system, with the exception of the zinc-ammonium chloride, zinc chloride-manganese
dioxide system, has been allocated a letter denoting the particular system.

The electrochemical systems that have been standardized up to now are given in Table 3.

Table 3 — Standardized electrochemical systems

Nomjnal Maximum
Letter Negative Electrolyte Positive electrode voltage en circuit
electrode Itage
NV
No letter | Zinc(Zn) Ammonium chloride, Manganese dioxide (MnO,) 1, \7;3
Zinc chloride

A Zinc (Zn) Ammonium chloride, Oxygen (O5) 1.4 1,55
Zinc chloride (\ N

B Lithium Organic electrolyte Carbon mom W 3,7

(Li)

C Lithium Organic electrolyte Mang SWI e (Mn 3,0 3,7
(L)

E Lithium Non-aqueous fony! cKloride so\e|/ 36 3.9
(Li) inorganic

F Lithium Organic electrolyte, Iron €Ss) 1,5 1,83
(Li)

G Lithium or 'eleﬁ«wte\ op r‘>\{e(CuO 1,5 23
(L)

L Zinc (zn) Nahn{etam e\ Mangandse dioxide (MnO,) 1,5 1,65
P Zinc (zn) Alkankg\a\hy&%h\ dygen (05) 1,4 1,68
s ZincW fwan m%@lh ox\de\ NSiiver oxide (Ag,0) 1,55 1,63
z Zinc (ZD{Q M@Ih&\etahm\we/ Nickel oxyhydroxide (NiOOH) 1,5 1,78

NOTE 1 The vale of\thenom aIWS not verifiable; therefore it is only given as a reference.

ctrochemical system, common protocol is to list negative electrode first,
, i.e. lithium-iron disulfide.

4.1.5 Designation

The designation of primary batteries is based on their physical parameters, their electro-
chemical system as well as modifiers, if needed.

A comprehensive explanation of the designation system (nomenclature) can be found in
Annex C.

4.1.6 Marking
4.1.6.1 General

With the exception of batteries designated as small, each battery shall be marked with the
following information:

a) designation;
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b) expiration of a recommended usage period or year and month or week of manufacture.
The year and month or week of manufacture may be in code;

c) polarity of terminals (when applicable);

d) nominal voltage;

e) name or trade mark of the manufacturer or supplier;
f) cautionary advice.

4.1.6.2 Marking of small batteries

a) When this subclause is invoked in IEC 60086-2, mainly for category 3 and 4 batteries,
4.1.6.1a) and 4.1.6.1c) shall be marked on the battery. Subclauses 41:6.1b), 4.1.6.1d),

4.1.6.1c) may be marked on the sealing tab of the batte
Subclauses 4.1.6.1b), 4.1.6.1d) and 4.1.6.1e) may be give

c)

Voltage range 1 =1,4 V: batteries having a standard discharge voltage m x Ug equal to or
within the range of n’x 1,19 Vton x 1,61 V.

Voltage range 2, U, = 3,2 V: batteries having a standard discharge voltage m x Ug equal to or
within the range of n x 2,72 Vton x 3,68 V.

The term standard discharge voltage and related quantities, as well as the methods of their
determination, are given in Annex F.

NOTE For single-cell batteries and for multi-cell batteries assembled with cells of the same voltage range, m and
n will be identical; m and n will be different for multi-cell batteries if assembled with cells from a different voltage
range than those of an already standardized battery.

Voltage range 1 encompasses all presently standardized batteries with a nominal voltage of
about 1,5V, i.e. "no-letter" system, systems A, F, G, L, P, S and Z.

1) The standard discharge voltage U, was introduced to comply with the principle of experimentghverifiahili
]
Neither the nominal voltage nor the maximum off-load voltage complies with this requirement. bé&ﬁﬁ"lents
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