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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRIMARY BATTERIES -
Part 3: Watch batteries

FOREWORD

2016

e International Electrotechnical Commission (IEC) is a worldwide organization for stz
national electrotechnical committees (IEC National Committees).
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International Standard IEC 60086-3 has been prepared by IEC technical committee 35:
Primary cells and batteries, and ISO technical committee 114: Horology.

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) A

harmonization of the cell sizes and service output tests with IEC 60086-2;

c)

The {

Full i

voting indicated in the above table.

This publication has been drafted in acCordance

A lisf
can |

The
the s

relate¢d to the specifi

b) ﬁarmcauons of Clauses 6: Sampling and Quality Assurance, /: lest methods, and 8:

sual examination and acceptance condition;

armonization of temperature and humidity conditions with IEC 60
This publication is published as a double logo standard.

ext of this standard is based on the following documents:
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D

35/1359/FDIS ﬁ5/1/3\62/
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nformation on the voting for the

committee
tability da
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pries,
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data

e withdraw

o ré¢pl
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IMPORTANT - The “colour inside” logo on the cover page of this publication indig¢ates

that

t'contains colours which are considered to be useful for the correct understan

ding

of its contents. Users should therefore print this publication using a colour printer.
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INTRODUCTION

This part of IEC 60086 provides specific requirements and information for primary watch
batteries. This part of IEC 60086 was prepared through joint work between the IEC+S-35 and
ISO-FS—4+144 to benefit primary battery users, watch designers and battery manufacturers by
ensuring the best compatibility between batteries and watches.

This part of [IEC 60086 will remain under continual scrutiny to ensure that the publication is
kept up to date with the advances in both battery and watch technologies.

adlElC 60026 F
LEAS m s — \A-a~a-a-an- o

o

NOTE Saofaoty ioforoa ot o Pou 2N foriad wr-vi NN | wmdec an0n2a6e. 4
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PRIMARY BATTERIES -

Part 3: Watch batteries

1 Scope

This part of IEC 60086 specifies dimensions, designation, methods of tests and requirements

for primary batteries for watches. In several cases, a menu of test methods is giveny\V
presg¢nting battery electrical characteristics and/or performance dat manufad
speclfies which test method was used.

2 ormative references

The {ollowing documents, in whole or in part, are normativ
are indispensable for its application. For dated reference
undated references, the latest edition of the r
amendments) applies.

IEC $0086-1-+:2015, Primary batteries
efectrical specifications

of lithium batteries

For the purpose is document, the terms and definitions given in IEC 60086-1 as w¢
the fpllowing terms anhd definitions apply.

(Vhen
turer

I and

. For
any

bl as

3.1

capacitive reactance
part of the internal resistance, that leads to a voltage drop during the first seconds under

3.2
capacity

load

electric charge (quantity of electricity) which a cell or battery can deliver under specified

discharge conditions

4__To be publishedin 201+
2__To be published-in2011-
3 To be published-in-2041.
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Note 1 to entry: The Sl unit for electric charge is the coulomb (1 C = 1 As) but, in practice, capacity is usually

expressed in ampere hours (Ah).

3.3
fresh battery

undischarged battery 60 days maximum after date of manufacture

3.4
ohmic drop

part of the internal resistance that leads to a voltage drop immediately after switching the load

on

4 PRhysical requirements

4.1 | Battery dimensions, symbols and size codes

Dimegnsions and tolerances of batteries for watches shall be 4

Tableé 1 and Table 2. The dimensions of the batteries shall be te

The |symbols used to denote the various dimension
‘ IEC $0086-2:2015, Clause 4.

Il 0,1

( w I

AN

hylhy

Dimensions in milli

<>Q\?‘ )

<10

0,05

+
O g

210

QQ

0,1

4
N

Ne

Key
maximum oyveratkheight\of the battery
mipimum distance between the flats of the positive and negative contacts

5 Mipimym projection of the flat negative contact

EC

hetres

1
2
1 Maximum and minimum diameter of the battery

h
h
h
d
d, minimum diameter of the flat positive contact
d

2
, minimum diameter of the flat negative contact
NOTE This numbering follows the harmonization in the IEC 60086 series.

Figure 1 — Dimensional drawing
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Table 2 — Dimensions and size codes

Dimensions in millimetres

Diameter Height 7,/h,
Code?
y 12 ‘ 16 ‘ 20 ‘ 25 ‘ 30 ‘ 32
Code? d, Tolerance 4 Tolerances
0 0 0 0 0 0
~0,20-5 | —0,20-5 | —0,25-5 | —0,30-5 | 0,305 | -0,30-
0
6 16 025 5,00 1,20 1,60 2,00 2,50( 3.0
0
b0 20 025 8,00 1,20 1,60 2,00 50 (\ 3,p0
b3 23 _0030 8,00 1,20 1,60 293\ 2,&&\ },80\ )
)4 24,5 050 800 | 120 | 160 RN

AN
&dis Me to the concept of

NOTHE Open boxes in the above matrix are not necessarily avai
overlapping tolerances.

a Seq Annex A.

b-To be reduced-inthe-future-

4.2 Terminals

Negdtive contact (-): ioy d,) shall be in accordance| with

plied to those batteries with a two}step

Sitive
de to

Positive contact (+):

4.3

NoTE| The negative contact should be the highest point of the battery.

4.4 Shape of negative terminal

The space requirements shall be contained within an angle of 45° (see Figure 2).

The minimum values of /4, for different heights of 44/h,, are given in Table 3.
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|
|
Z : N
L i A

N 4 ! )
= !
< |
i

i \_ I J
|

d4 45°

IECI

Figure 2 — Shape of negative terminal

Table 3 — Minimum values of /,
/\QDI risions invmillimetres
hylh, NI SN

1< hylhy < 1,90

1,90 < h,/hy < 3,10 0,3
3,60 < h,/h, < 4,20

5,40 < h,/h, Q (\ 0,90

4.5 | Mechanical resistance to press

A force F (N), as specified in Table 4, thfough a steel ball of 1 mm diameter,
at the centre of each contact ar b y deformation prejudicial to the pfoper
functjoning of the battery\i ! attery shall pass the tests specifigd in

Clauge 7.
T F by battery dimensions
/\\B;Ner\:Qmé(s}ogv Force
d, N hlh, F
(&\ mm N
~\ <3,0 5
Q&w >3,0 10
N <3,0 10
>3,0 10

4.6 Deformation

The dimensions of batteries shall conform with the relevant specified dimensions at all times
including discharge to the defined end-point voltage.

NOTE 1 A battery height increase up to 0,25 mm can occur-in-BC—L-and-S-systems, if discharged below this
voltage.

NOTE 2 A battery height decrease can occur in B and C systems as discharge continues.
4.7 Leakage

Undischarged batteries and, if required, batteries tested according to 7.2.6 shall be examined
as stated in 7.3. The acceptable number of defects shall be agreed between the manufacturer
and the purchaser.
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Marking

4.8.1 General

2016

The designation and the polarity shall be marked on the battery. Battery marking should not
impede electrical contact. All other markings may be given on the packing instead of on the
battery:

a)

designation according to normative Annex A, or common;

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. The code is composed by

the last digit of the year and by a number indicating the month. October, Novembef and
December should be represented by the letters O, Y and Z respectivel
EKAMPLE
41: January 2014;
4Y: November 2014.
c) pplarity of the positive (+) terminal;
d) njominal voltage;
e) name or trade mark of the supplier;
f) cputionary advice;
g) cpution for |ngest|on of -4:2007
2
NOTE
NOTE
4.8.2 Disposal
Markjng of batterj local
legallrequireme
5 E
5.1
VO
The fequiren point
voltape and_the open-gircuit voltage are given in Table 5.
Table 5 — Standardised electrochemical systems
Letter | Negative Electrolyte Positive electrode Nominal End- Open-circuit
electrode voltage point voltage
voltage
) (EV) (Ugg or OCV)
v Y v
Max. Min.
B Lithium (Li) |Organic electrolyte Carbon monofluoride (CF), 3,0 2,0 3,70 3,00
C Lithium (Li) |Organic electrolyte Manganese dioxide (MnO,) 3,0 2,0 3,70 3,00
L Zinc (Zn) Alkali metal hydroxide |Manganese dioxide (MnO,) 1,5 1,0 1,68 1,50
S Zinc (Zn) Alkali metal hydroxide |Silver oxide (Ag,0) 1,55 1,2 1,63 1,57
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5.2 Closed circuit voltage U, (CCV), internal resistance and impedance

Closed circuit voltage and internal resistance shall be measured according to 7.2.
AC impedance should be measured with an LCR meter.
Limit values shall be agreed between the manufacturer and the purchaser.

5.3 Capacity

The capacity shall be agreed between the manufacturer and the purchaser on the basis of a
contihuous discharge test lasting approximately 30 days, according to 7.2.6.

5.4 | Capacity retention

The arge
condjtions measured on fresh batteries and a sample of the saif bQres i days
at (20 + 2) °C and a relative humidity between-45-%and-75-% & S

The ratio of capacity retention shall be agreed between aser.
The [minimum value should be at least 90 % for/a peric ~ acity

meagurement is carried out according to 7.2.6.

y be
giver] after completion of the initial capa

6 §

611 General

The |use of sam veen
manyfacturer a

Whe io inr—6-2andlor6-3-arerecommended, refer to
ISO | quality compliance assessment advice.
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7 Test methods

71
711

Shape and dimensions

Shape requirement

2016

The shape of the negative contact is checked preferably by optical projection or by an open

gaug

e according to Figure 3.

The measurement method shall be agreed between the manufacturer and the purchaser.

7.2
7.21

Unle
(20 4

Durin

o low temperatures; it is therefore recommend

e of

bd to

the
this

ation:

carry ) °C and at (-10 = 2) °C.
7.2.2 i gircui ective internal resistance — DC method
Resig Nany\g ectrisal component determined by calculating the ratio betweer
volta ossYthis component and the range of current Ai passing through
comp
NOTE| As an analogy, the internal d.c. resistance R, of any electrochemical cell is defined by the following re

AU (V

& @=270
Ai (A)

(1)

The internal d.c. resistance is illustrated by the schematic voltage transient as given below in
Figure 4.
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-]
Uy (iq)

S5

<y
=) ~A
< N

s Uz =102, ) <l

’ 2 & U2 (iz)
- At Al -

14 ty
Figure 4 — Schematic voltage transien

As c

The
incre

In t
depe

7.2.3

>1 MQ;

(lower internal resistance).

13

in the tests proposed in the following subclauses, it is impg
to make sure that the measurement is taken during the flat
period of the voltage transient (see Figure 5). Otherwis
measurement error due to the capacitive reactance may

nents

(2)

n the

(3)

time

rtant

e, a
pccur

The time At' necessary for the measurement shall be brief in comparison to A¢, and the

measurement equipment compatible with these criteria.
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IEC

1 open-circuit voltage U, (OCV)

efffect of capacitive reactance

clgsed circuit voltage U_, (CCV)

A~ wN

At](measurement U )

7.2.4
U, (CCV)

Refef to Figure 6:

First|measurement

Next

measurement

Key

2 R

m

Measurement of open-circuit voltage U, (O

Figure 5 — Curve: U = f{?)

R

IEC

Figure 6 — Circuitry principle

rried

The
e 6.
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Table 6 — Test method for U . (CCV) measurement

— 17 -

Test method Battery with KOH electrolyte 2 All other batteries
R, At R, At
Q S Q ms
ADb 150 £ 0,5 % 1£5% 1500+0,5% 10+£5%
B¢ 150 £ 0,5 % 0,5-2 470+ 0,5 % 500 — 2 000
cd 200+ 0,5 % 5+5% 2000+0,5% 7.8+5%

NOTE R__should take into consideration the resistance of the connection lines of the battery being tested and the
contdct resistance of the switch.

a  Application with high peak current.
ethod A (recommended test): requires specialised test equipment.

M
¢ Method B: to be used in the absence of method A test equipment.
M

ethod C: to be used only by agreement between the manufacturer and y/e\pJ{c as

7.2.5 Calculation of the internal resistance R;

The internal resistance may be determined by the fo

gh the discharge resistance R (see 7}2.4).

NOTE| The relation U ./ R corresponds to the curr@iv
7.2.6 Measurement o 3

7.2.6.1 General

7.2.6/.2
a) (ircuitry principle (see Figure 7)
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1—>

Key

IEC

1 reqding U, /U’
2 R ] resistance of measurement

3 Ry|resistance of continuous discharge

rocedure

Figure 7 — Circuitry principle for met

d in Tables 7 and 8)

ithin £0,5 %
c Qa of the closed circuit volltage
rrianently connected to Ry,| until

age defined in Table 5 is obtained

od A for U;. (CCV) measurement

ocC

iis left

All other batteries

R At R At
<}\ \ s Q ms
150 £ 5& \ \/ 1£5% 1500+0,5% 10£5%

ich—includes—all
+tt S—at

arts of the external circyit) should be
S — e —CHGUH—SHOoUEG—

as—spect
a HH

e

Table|7-and Table 8-

BN

The value of resistiveloads—{wh
HRe—Vatd HEeSISHY oGSV

n
P

G

3) Calculation of the capacity C: the capacity of the battery is obtained by adding the

partial capacity amounts C
formula:

where f; is the time between

NoTE2 4) At Near the end of

p’

C _ U(’)C th
PR
d
two measurements

C=2C,

calculated after each measurement with the following

discharge, it is recommended to carry out several
measurements a day in order to obtain sufficient accuracy.
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7.2.6.3 Method B
a) Circuitry principle (see Figure 8)

4

— — [

IEC

Key
1 reading U_,

resistance of continuous discharge

Figure 8 — Circuitry principle for method E

ee procedure in 7.2.6.2 b).

s for
lated

ribed
wing
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Table 8 — Discharge resistance (values)

Letter for electrochemical Letter for electrochemical
systems systems
Code number Code number
according to the L S according to the c B
dimensions Discharge resistance dimensions Discharge resistance
kQ kQ
416 4242 1025 68
421 1216 1212
510 1220 1216 62
512 1225 1220 62/ N
514 1612 1225 AN 30
516 150 82 1646 1612 \ N

616 100 £o20/2016 30

2
£
&
&

282572320 15 15

88
721 N A7 N\2442 2325 15

726 | (\33 |/ 2416 2412

731 N D 2430 2416

736 .22 N 22 2330 15
N4 2430 15

921 33
927. 22
936 15
1110

1112

1114

1116 39
1120 22
1121 22 22
1126 15
1130 15 15
1136 15
1142 22 10
1154 6,8 6,8

NOTE Blank values under consideration.
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7.3
7.3.1

Test methods for determining the resistance to leakage

Preconditioning and-previeus initial visual examination

Before carrying out the tests specified in 7.3.2 and 7.3.3, the batteries shall be submitted to a

visua

| examination according to the requirements stated in Clause 8.

For tests in 7.3.2.1 and 7.3.2.2, batteries shall be-preconditioned pre-stored at the specified

temperature (40 °C and 45 °C respectlvely) for 2 h-to-avoid condensation-at elevated -humidity.

Batteries shall be moved from the preconditioning (alternative pre-stored) chamber (or oven)
into the h|gh temperature and hum|d|ty test chamber W|th|n mmutes in order to avoid cooling

High temperature and humidity test
.1 Recommended test
pattery shall be stored under the conditions specified in T

Table 9 — Storage conditions for the r

Temperature Relative humidity \> Test time
°C 9 ﬁ days

o\ A

40 +2 N oows (), ) 30 or 90

NOTE
of 90

E The test time of 30 days may be used f o an asce rate fout |W control test, whereas the tes
days applies to qualification testing of new tter|

time

7.3.2

After
may

.2 Optional test

g conditions for optional test

urchaser, the following testing conditions

Tempergtur \/ Relative humidity Test time
/“G\ % days

+ 2\ 90 to 95 20 or 60

NOFE
of 60

E The sm% ays ay be used for an accelerated routine quality control test, whereas the tes
days appligsitoqualification testing of new batteries.

time

7.3.3 Test by temperature cycles
The battcly aha” bU oubnl;ttcd tU 1SG tUIIIlJUICItUIU byb:CD abbuldilly tU thc ouhcd
Figure 9:
1 cycle
(60 +2) °C
Room temperature—————— s
(=10 £ 2) °C
0,5h 1h 1hJ1h 1h

IEC

Figure 9 — Test by temperature cycles

le i
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8 Visual examination and acceptance conditions

8.1 Preconditioning

Before carrying out the-previeus initial visual examination or after the tests specified in Clause
7, the batteries shall be stored for at least 24 h at room temperature and at a relative humidity
between-45%and-70-% 55 + 20 %.

NOTEHt The leakage should—as—a—+ule; be observed after crystallisation of
time pf the storage of 24 h can be prolonged if necessary.

electrolyte| The

NOTEl2 This examination may be applied to new or used batteries, have

been| submitted to different tests.

8.2 | Magnification

The yisual examination shall be carried out at a magnifi

Lighting

e light of 900 Ix to 1 100(Ix at

The Yisual examjriation\shall e hder a diffuse white light of 900 Ix to 1 100|Ix at
the spurface of the\batt i S
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Table 11 — Leakage levels and classification (71 of 2)

Leakage levels

Classification

Grade

Diagram

Definition

Little salting found near the gasket,
affecting less than 10 % of the

perimeter of the gasket, detected while
observing at a magnification of x15
The leak is not detectable with the

naked eye

Salting

M

EC

affect more than 1
r of the gasket

, it may be notgd

IEC

Salt spreads on both sides of the
gasket can be detected with the ng
eye, but do not reach the flat of thd
negative contact

ked

Leaks spread in clouds on both sid
the gasket, do reach the flat of the
negative contact but do not reach t
central part of the flat negative con

es of

he
tact

Clouds

the central part of the flat negative
contact

Leaks spread in clouds, which reach
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Table 11 (2 of 2)

Leakage levels
Diagram Definition
Classification Grade
’
(
The accumulation of crystallised liquid
coming from the electrolyte swells up
L1 on part of the cloud spread, which
covers the entire surface of the flat
negative contact
Leaks
uid
Up
L2

8.5
The

hcceptable level,

the mpanufacturer and

Fres
The
to 7.

batteries,
cceptance crijte
B.2. If necess

Acceptance conditio

wveen

ictive for batteries which have been tested according
erences may be established.
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Annex A
(normative)

Designation
Watch batteries manufactured with the express purpose of complying with this standard

should be designated by a system of coded letters and numbers as shown below. However,
the letter W is used to indicate compliance with IEC 60086-3.

EXAMPLE: 21 W

Electrpchemical system

letter pccording to Table 5

Round cell: (according to IEC 60086-1)

Dimerysion: diameter in millimetres

(L2

Dimerjsion: height in tenths of millimetres

Electrplyte:
— S| Sodium hydroxide NaOH (optional)

— Organic electrolyte: nul

Letter|W: complianc@
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRIMARY BATTERIES -

Part 3: Watch batteries

2016

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for st rising

national electrotechnical committees (IEC National Committees). The obje t{ of IE pmote

rnational co-operation on all questions concerning standardlzatlon in the electpicaNang-electrqnic fleljs. To

end and in addition to other activities, tions,

Reports “IEC

Pdblication(s)”). Their preparation is entrusted to technical committees; an rested
in |the subject dealt with may participate in this preparatory work. non-
governmental organizations liaising with the IEC also participate in this repar losely
with the International Organization for Standardization (ISO) in ggcordance ined by
agreement between the two organizations

formal decisions or agreements of IEC on technical matte tional
copsensus of opinion on the relevant subjects since eac bm all

rested IEC National Committees
IEC Publications have the form of recomm tional
Cdmmittees in that sense. While all reasphable effgrts\are pf IEC
Pdblications is accurate, IEC cannot be keld r any
miginterpretation by any end user.

4) In|order to promote international uniformi ications
trgnsparently to the maximum extent poski gence
between any IEC Publication aqd the corres ated in
the latter.

5) IEC itself does not prowi prmity
aspessment services and,Nn some are! br any
sefvices carried o

6) Alllusers should

7) N( liability shall atta s and
m¢mbers of its techmisal commiftees’ and hge or
other damage of{an 4) and
expenses ari r IEC
Publications.

8) At{entio ipns is
indispghsable

9) Atfention ect of
patent rights.1& C shal\not be held responsible for identifying any or all such patent rights.

Interpational™ Standard IEC 60086-3 has been prepared by IEC technical committeg 35:

Primary cells and batteries, and ISO technical committee 114: Horology.

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) A harmonization of the cell sizes and service output tests with IEC 60086-2;

b) Clarifications of Clauses 6: Sampling and Quality Assurance, 7: Test methods, and 8:

Visual examination and acceptance condition;

c) Harmonization of temperature and humidity conditions with IEC 60086-1.
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This publication is published as a double logo standard.

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

FDIS

Report on voting

35/1359/FDIS

35/1362/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 Directive

A lisf of all parts in the IEC 60086 series, published under the generd

can hhe found on the IEC website.

The gommittee has decided that the contents of this publicatign wi

the gtability date indicated on the IEC website under "Mt

-

¢confirmed,
e withdrawn,

—

g¢placed by a revised edition, or

&

e amended.

pries,

until
data
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INTRODUCTION

This part of IEC 60086 provides specific requirements and information for primary watch
batteries. This part of IEC 60086 was prepared through joint work between the IEC and ISO to
benefit primary battery users, watch designers and battery manufacturers by ensuring the
best compatibility between batteries and watches.

This part of IEC 60086 will remain under continual scrutiny to ensure that the publication is
kept up to date with the advances in both battery and watch technologies.

NOTE Saofaty inforooatioa | readdkal wmlec. anngae 4 adleC 0000 B
C arety-HhrermateiiS—avyaraore—+h—r “—aReaTe 4 o

@%
S



https://iecnorm.com/api/?name=112181644b1055cd64e7270005caeb72

IEC 60086-3:2016 © IEC 2016 -7-

PRIMARY BATTERIES -

Part 3: Watch batteries

1 Scope

This part of IEC 60086 specifies dimensions, designation, methods of tests and requirements

for primary batteries for watches. In several cases, a menu of test methods is givenyV
presg¢nting battery electrical characteristics and/or performance dat manufad
spec|fies which test method was used.

2 ormative references

The {ollowing documents, in whole or in part, are normativ
are indispensable for its application. For dated reference
undated references, the latest edition of the r

amendments) applies.

IEC $0086-1:2015, Primary batteries — £

3 1

For t

3.2
capacity

(Vhen
turer

k and

. For
any

bl as

load

cified

electrie<charge (quantity of electricity) which a cell or battery can deliver under spe

discharge conditions

Note 1 to entry: The Sl unit for electric charge is the coulomb (1 C = 1 As) but, in practice, capacity is usually

expressed in ampere hours (Ah).

3.3
fresh battery
undischarged battery 60 days maximum after date of manufacture

1 To be published.
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c drop

part of the internal resistance that leads to a voltage drop immediately after switching the load

on

4 Physical requirements

4.1

Dime
Tablg

Battery dimensions, symbols and size codes

nsions and tolerances of batteries for watches shall be in accordance with Figure 1,

The |symbols used to denote the various dimensions in Figure 1 are
IEC 60086-2:2015, Clause 4.

Key
, M3

mi

mihi

U
N4

<10

0,05

>10

QQ

0,1

inimum diaméter of the flat negative contact

This-numbering follows the harmonization in the IEC 60086 series.

Figure 1 — Dimensional drawing

IEC

.

with

imetres
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Table 2 — Dimensions and size codes

Dimensions in millimetres

Diameter Height 7,/h,
Code?
y 12 ‘ 16 ‘ 20 ‘ 25 ‘ 30 ‘ 32
Code? d, Tolerance 4 Tolerances
0 0 0 0 0 0
-0,20 -0,20 -0,25 -0,30 -0,30 -0,30
0
6 16 ~0.25 5,00 1,20 1,60 2,00 2,5?/‘ 3120
0
4] 20 —0.25 8,00 1,20 1,60 2,00 /\® < 3120
0
D
P3 23 ~0.30 8,00 1,20 1,60 2, &0 \SQJ
D4 24,5 0 8,00 1,20 1,60 \ %
-0,30 <

overlapping tolerances.

a  Sgee Annex A.

NOTHE Open boxes in the above matrix are not necessarily avai

&dis Me to the concgpt of

4.2 | Terminals
Negdtive contact (-):

Posifive contact (+):

4.3

4.4 | .Shape of negative terminal

with
-step

Sitive
de to

The space requirements shall be contained within an angle of 45° (see Figure 2).

The minimum values of /4, for different heights of #4/h,, are given in Table 3.
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|
|
Z : N
s , N
~ ( : )
< |
< |
i
i \_ | J/
|
d4 45°

IEC

Figure 2 — Shape of negative terminal

Table 3 — Minimum values of /,
/\QDI nsiogs I illimetres

ol N o\ V

1< hylhy < 1,90

1,90 < h,/hy < 3,10 0,3
3,60 < h,/h, < 4,20

5,40 < h,/h, Q (\ 0,90

4.5 | Mechanical resistance to press

A for thrfough a steel ball of 1 mm diameter,
at the y deformation prejudicial to the pfroper
funct attery shall pass the tests specified in
Clau$

Force
F
mm N
<3,0 5
Q&w >3,0 10
<3,0 10
>3,0 10

4.6 Deformation

The dimensions of batteries shall conform with the relevant specified dimensions at all times
including discharge to the defined end-point voltage.

NOTE 1 A battery height increase up to 0,25 mm can occur, if discharged below this voltage.

NOTE 2 A battery height decrease can occur in B and C systems as discharge continues.
4.7 Leakage

Undischarged batteries and, if required, batteries tested according to 7.2.6 shall be examined
as stated in 7.3. The acceptable number of defects shall be agreed between the manufacturer
and the purchaser.
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Marking

General

2016

The designation and the polarity shall be marked on the battery. Battery marking should not
impede electrical contact. All other markings may be given on the packing instead of on the

batte

a) d

ry:

esignation according to normative Annex A, or common;

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. The code is composed by

th

d)

f)
g)

4
p
n
e) name or trade mark of the supplier;
c
c
a

hd IEC 60086-5:-" (7.1 1) and 9.2)or d

e last digit of the year and by a number indicating the month. October, Novembe
ecember should be represented by the letters O, Y and Z respectivel

KAMPLE
: January 2014;

: November 2014.
olarity of the positive (+) terminal;
ominal voltage;

putionary advice;

aution for ingestion of batteries shall ke ¢

and

60086-4:2014 (7.2 a) and 9.2)

NOTE| Examples of the common designations tan be founthin™A D of IEC 60086-2:2015.
4.8.2 Disposal
Markjng of batteries w S ) hod of disposal shall be in accordance with [local
legalfrequirements.
5 Electrical re;
5.1 | Electroghemi inal voltage, end-point voltage and open-circuit
voltage
The feqyire ing the electrochemical system, the nominal voltage, the end-point
voltape a ircyt
able 5 — Standardised electrochemical systems
Lettelr Negative Electrolyte Positive electrode Nominal End- Open-cifcuit
eleetrode voltage point voltage
voltage
) (EV) (Ugg or OCV)
v V v
Max. Min.
B Lithium (Li) |Organic electrolyte Carbon monofluoride (CF), 3,0 2,0 3,70 3,00
C Lithium (Li) |Organic electrolyte Manganese dioxide (MnO,) 3,0 2,0 3,70 3,00
L Zinc (Zn) Alkali metal hydroxide |Manganese dioxide (MnO,) 1,5 1,0 1,68 1,50
S Zinc (Zn) Alkali metal hydroxide | Silver oxide (Ag,0) 1,55 1,2 1,63 1,57
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5.2 Closed circuit voltage U, (CCV), internal resistance and impedance

Closed circuit voltage and internal resistance shall be measured according to 7.2.
AC impedance should be measured with an LCR meter.
Limit values shall be agreed between the manufacturer and the purchaser.

5.3 Capacity

The capacity shall be agreed between the manufacturer and the purchaser on the basis of a

contihuous discharge test lasting approximately 30 days, according to 7.2.6.

5.4 | Capacity retention

The |capacity retention is the ratio between the capacities unde
condjtions measured on fresh batteries and a sample of the saif
at (20 = 2) °C and a relative humidity between 55 + 20 %.

The ratio of capacity retention shall be agreed between
The |minimum value should be at least 90 % for/a peris
meagurement is carried out according to 7.2.6.

givern after completion of the initial capacity test

6

%
o
3

=
=

«Q
0
S
Q

o]
c
=
-
0
7
7
c
=
0
S
o

The Uise of sampling p
and purchaser.

Where no agree@ i

comgliance assess

7 Test me

7.1 | Shape
711

The shapetof the n
gauge aceording to Figure 3.

gative contact is checked preferably by optical projection or by an

arge
days

aser.
acity

y be

turer

Lality

open

The measurement method shall be agreed between the manufacturer and the purchaser.
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hylhy

\_

45°

Figure 3 — Shape requirement

7.2 Electrical characteristics

7.21 Environmental conditions

Unless otherwise specified, the sample batteries
(20 4 2) °C and a relative humidity between 55 + 20

Durir
carry

7.2.2

e of

bd to

Resis the
volta this
comgy
NOTE ation:
(1)
The Interpal d\c. resisiance is\lustrated by the schematic voltage transient as given belpw in
Figune
Uy (iy)
- |
3 /
D =
< S
=) U2= f(iz, t) G
< 2—( Uy (iz)

At

At

12

Figure 4 — Schematic voltage transient

IEC
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As can be seen from the diagram in Figure 4, the voltage drop AU of the two components
differs in nature, as shown in the following relation:

AU = AUq+ AU (t) (2)

The first component AUq for (¢ = ¢,) is independent of time (ohmic drop), 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 compo
dependent and is of electrochemical origin (capacitive reactance).

AU (z) is|time

7.2.3 Equipment

The ¢quipment used for the voltage measurements shall have QW . pations|:
— afcuracy: <0,25 %;
— precision: <50 % of last digit;

ternal resistance: >1 MQ;

|
=

— nmeasurement time: supclauses, it is importgnt to
RKen during the flat peripd of
Otherwise, a measurement|error

8 _may occur (Iower internal reS|stInce).

The ftime At' necessary fo g brief in comparison to A¢, and the

meagurement equipment

X

IEC

Key

N

open-cifcyit voltage U, (OCV)

efffect of capacitive reactance

closed circuit voltage U_, (CCV)

A~ 0N

At' (measurement U )
Figure 5 — Curve: U = f{?)

7.2.4 Measurement of open-circuit voltage U,. (OCV) and closed circuit voltage
(CCV)
ccC

Refer to Figure 6:

First measurement Uy The switch is left open while this measurement is being carried
out.
Next measurement U, The battery being tested shall be connected to the load R,,. The

switch shall be left closed during the duration At according to Table 6.
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Key

2 R

n

1—»| Vv —
2
IEC
1 reading U /U,
resistance of measurement
Figure 6 — Circuitry principle
Table 6 — Test method for U . (CCV) medsur n

Test method Battery with KOH electrolyte 2

& \Mer batteries
£

R, At At

Q s 7 Q ms
Ab 150+ 0,5 % 1;{%\\/ /?\?00}9,5% 10+£5%
B¢ 150+ 0,5 % \'4/70)2/0,5 % 500 -2 00
cd 200+ 0,5 % \2‘&)0 £0,5% 7,8£5%

ethod B: to be d inthe absency of method A t i .
ethod C: to be W en the manufacturer and the purchaser.

tiony lines of the battery being tested anfl the

7.2.5 Calculat

The internal ay ke determined by the following calculation:
. — Uoc — Ucc
' Ug /R

NOTE

JThe relation U ./ R, corresponds to the current delivered through the discharge resistance R (see 7/2.4).

7.2.6 Measurement of the capacity

7.2.6.1 General

There are two methods for measuring capacity:

— the recommended method is method A, which is more indicative of watch requirements;
— method B is a more general method and is already specified in IEC 60086-1 and

IEC 60086-2.

When presenting capacity data, the manufacturer shall specify which test method was used.
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7.2.6.2 Method A
a) Circuitry principle (see Figure 7)

1—> \

Key
1 reading U/ U’
2 R resistance of measurement

R,|resistance of continuous discharge

rocedure
he duration of the discharge test af.the resij$

alue of the resistance Ry: the V&
hall include all parts of the externa

etermination of the capacity

cd g o< 4 7

~
=
(V]
=h
-
(]
—
o
]
(]
(2]
Q
«Q
@
o
=n
>0
(0]
@

—
-
L
o
@
3
[
Q
o
c
=
]
[¢)

approxima
The switch

Figure 7 — Circuitry principle

le 7 ~Test method A for U,. (CCV) measurement

nd 8)

Itage
until

’
UOC

s left

All other batteries

AN
\%te\r% W@i\@yelectrolyte
Ry At

Rn At
Q S Q ms
150 + 0,5 % 1+45% 1500+0,5% 10+5%

3) Calculation of the capacity C: the capacity of the battery is obtained by adding the
partial capacity amounts Cp» calculated after each measurement with the following

formula:

C

_ Uge x1i
L =—0c 1
Ry

where f; is the time between two measurements

C=xXC,

4) Near the end of discharge, it is recommended to carry out several measurements a

day in order to obtain sufficient accuracy.
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7.2.6.3 Method B
a) Circuitry principle (see Figure 8)

4

— — [

IEC

Key
1 reqding U .

resistance of continuous discharge

Figure 8 — Circuitry principle for method E

b) See procedure in 7.2.6.2 b).

s for
lated

~—
=

7.2.7 A
After ribed
in 7.2 wing

" Ueo /Ry



https://iecnorm.com/api/?name=112181644b1055cd64e7270005caeb72

IEC 60086-3:2016 © IEC 2016

- 19 —

Table 8 — Discharge resistance (values)

Letter for electrochemical

systems

Code number
according to the

L

S

dimensions

Discharge resistance

Letter for electrochemical

systems

Code number
according to the

Cc

dimensions

Discharge resistance

kQ kO
416 1025 68
421 1212
510 1216 62
to V4 122U 0Z
514 1225 ] 30
516 82 1612 A~
521 68 1616 A0 (S
527 56 1620 N >
610 1625 N\
612 1632 0\
614 120 20125 [\
616 100 2016 D \s0 30
621 68 [ 2920, 3p
626 47 AN\ 2028 (A 15
710 7\ N D200 ) | 2 15
712 100 \edn )
714 68 2316
716 (68 —~. 2329 15 15
721 N 2955 15
726 N 3 ’ N\ 2412
731 N (\ 27 ) 2416
736 ( 227\ N\ 2330 15
754 NP < M5 2430 15
TR AN, I\
912 "\
914 \
916 < N\ 47
TANE ta SAN s
TN\ s
927 N 22
936 N 15
1110
42
1114
1116 39
1120 22
1121 22 22
1126 15
1130 15 15
1136 15
1142 10 10
1154 6,8 6,8

NOTE

Blank values under consideration.
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Test methods for determining the resistance to leakage

Preconditioning and initial visual examination

2016

Before carrying out the tests specified in 7.3.2 and 7.3.3, the batteries shall be submitted to a
visual examination according to the requirements stated in Clause 8.

For tests in 7.3.2.1 and 7.3.2.2, batteries shall be pre-stored at the specified temperature
(40 °C and 45 °C respectively) for 2 h. Batteries shall be moved from the preconditioning
(alternative pre-stored) chamber (or oven) into the high temperature and humidity test
chamber within minutes in order to avoid cooling of the battery and the risk of condensation at

elevat

7.3.2

7.3.2,

The

A bt
oyu IIuIIIIuILy.
High temperature and humidity test

1 Recommended test

pattery shall be stored under the conditions specified in T

Table 9 — Storage conditions for the r

Temperature Relative humidity \> Test time
°C Q days

° JAN

40 +2 /6% NFEI N 30 or 90

The
90 d4

est time of 30 days may be used for an cceI ated routihe Wtrol test, whereas the test ti
ys applies to qualification testing of new b rles

he of

7.3.2,

After
may

2 Optional test

urchaser, the following testing cond

g conditions for optional test

tions

Tempergtur \/ Relative humidity Test time
/“S\ % days

+ 2\ 90 to 95 20 or 60

The
60 d4

est time o W used for an accelerated routine quality control test, whereas the test tir
ys appli alification’testing of new batteries.

he of

7.3.3

The

Figure 9:

Test by temperature cycles
| $4 | Ll | | H Y| s AL 4+ 4 1 A H ry 4+l b pu |
uaucly L01art VT oSUVITImttcyu |49 LIE®AY%J LUIII'JUICU.UIU bybICD abbUlUllly |49 uarc ouIlictu

1 cycle
(60 +2) °C
Room temperature—————— s
(=10 £ 2) °C
0,5h 1h 1hJ1h 1h

IEC

Figure 9 — Test by temperature cycles
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8 Visual examination and acceptance conditions

8.1

Preconditioning

Before carrying out the initial visual examination or after the tests specified in Clause 7, the
batteries shall be stored for at least 24 h at room temperature and at a relative humidity
between 55 + 20 %.

The leakage should be observed after crystallisation of the electrolyte. The time of the
storage of 24 h can be prolonged if necessary. This examination may be applied to new or

used

batteries, or to batteries which have been submitted to different tests.

8.2
The

8.3

The
the s

8.4

The
the s

Magnification

isual examination shall be carried out at a magnification of x15

Lighting

isual examination shall be carried out under a diffusg 00 Ixto 1 100

urface of the battery to be inspected.

Leakage levels and classification

Ix at

Ix at
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Table 11 — Leakage levels and classification (1 of 2)

2016

Leakage levels

Classification

Grade

Diagram

Definition

Little salting found near the gasket
affecting less than 10 % of the
perimeter of the gasket, detected while
observing at a magnification of x15.
The leak is not detectable with the

naked eye

Salting

EC

, it may be not
affect more than 1
r of the gasket

Salt spreads on both sides of the
gasket can be detected with the ng
eye, but do not reach the flat of thg
negative contact

ked

Leaks spread in clouds on both sid
the gasket, do reach the flat of the
negative contact but do not reach t
central part of the flat negative con

es of

he
tact

Clouds

the central part of the flat negative
contact

Leaks spread in clouds, which reach
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Table 11 (2 of 2)

Leakage levels

Diagram Definition
Classification Grade
’
(
The accumulation of crystallised liquid
coming from the electrolyte swells up
L1 on part of the cloud spread, which

ot Bt ik £ i £l
t Ae-5Ster —te—re

COV-EFS—tr

negative contact

Leaks

L2

uid
up

8.5

The

The

to 7.3.2.

the mpanufacturer and
Fresh batteries, WI:

hcceptable level,

cceptance ¢

Acceptance condition

defective pieces, shall be agreed between

trictive for batteries which have been tested according
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Annex A
(normative)

Designation

h batteries manufactured with the express purpose of complying with this standard

should be designated by a system of coded letters and numbers as shown below. However,
the letter W is used to indicate compliance with IEC 60086-3.

EXAMPLE: 21 W
Electrpchemical system
letter pccording to Table 5 \
N

Round cell: (according to IEC 60086-1) \X
Dimerfsion: diameter in millimetres \/
Dimerjsion: height in tenths of millimetres \>
Electrplyte:
— S| Sodium hydroxide NaOH (optional)
— P| Potassium hydroxide KQ

L¢tter P may be left outyin th
— Organic electrolyte: nul
Letter|W: complianc@
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

PILES ELECTRIQUES -
Partie 3: Piles pour montres

AVANT-PROPOS

2016

1) La

s'3
I'é

mg
et
ré
5) L
fo
co
ing
6) To
7) Au

Commission Electrotechnique Internationale (IEC) est une organisation mondiales de normali

jionales correspondante doi

EC elle-méme ne foyxpit a i ité. Des organismes de certification indépej
rnissent des services d'é i et/ dans certains secteurs, accédent aux marqu
hformité de I'lE des services effectués par les organismes de certifi

épendants.

La N
et pa

us les utilisateu f ils sont en possession de la derniere édition de cette publication|.

sation
h pour
aines

ipnales,

et des
, aux
tions
ht aux
h des

esure
I'EC

gréées

I'EC
ble de

ute la

ipnales

es ou

dants
les de
cation

aires,
I'lEC,
elque
et les
autre

ications

t faire
droits

r le comité technique 114 de I’ ISO Horlogerie.

Piles,

Cette quatriéme édition annule et remplace la troisieme édition parue en 2011. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a |'édition
précédente:

a) H

armonisation des tailles des éléments et des essais de capacité avec I'lEC 60086-2;

b) Clarification des Articles 6: Echantillonnage et assurance de la qualité, 7: Méthodes

d!

essai, et 8: Examen visuel et conditions d’acceptation;

¢) Harmonisation des conditions de température et d'humidité avec celles de I'lEC 60086-1.


https://iecnorm.com/api/?name=112181644b1055cd64e7270005caeb72

IEC 60086-3:2016 © IEC 2016 - 29 -

La présente norme est une norme double logo.

Le texte de cette norme est issu des documents suivants:

FDIS Rapport de vote

35/1359/FDIS 35/1362/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant

abouti a I'approbation de cette norme.

Cettg publication a été rédigée selon les Directives ISO/IEC, Partie 2.

Une |iste de toutes les parties de la série IEC 60086, publiées so
électriques, peut étre consultée sur le site web de I'lEC.

stabilité indiquée sur le site web de I'lEC sous "http://wg
relatives a la publication recherchée. A cette date, la publi€ation

—

g¢conduite,
* slipprimée,
eémplacée par une édition révisée, ou

@%@

—

Piles
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INTRODUCTION

La présente partie de I'lEC 60086 donne les exigences et les informations spécifiques aux
piles électriques pour montres. Cette partie de I'lEC 60086 a été élaborée conjointement par
I'lEC et I'ISO dans l'intérét des utilisateurs de piles électriques, des concepteurs de montres
et des fabricants de piles en assurant la meilleure compatibilité possible entre les piles et les
montres.

La présente partie de I'lEC 60086 fera I'objet d'un suivi permanent pour en permettre la mise
a jour au fur et a mesure des progrés technologiques dans le domaine des piles et des
montres

NOTE| Les informations concernant la sécurité sont données dans I'lEC 60086-4 et dans
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PILES ELECTRIQUES -

Partie 3: Piles pour montres

1 Domaine d’application

La présente partie de I'lEC 60086 spécifie les dimensions, la désignation, les méthodes
d’esdai et les exigences applicables aux piles électriques pour montres. Dans certains eals, un
choi de méthodes d’essai est proposé. Lorsque le fabricant présente saractéristiques
électfiques et/ou les performances de la pile, il précise la méthode d’esgss &{éutilisge.

2 éférences normatives

Les documents suivants sont cités en référence de maniére ive & uen
parti § } r les
références datées, seule I'édition citée s’applique » B fe s, la

dernigre édition du document de référence s’appliqu is e ents).

3 Termes et'

Pour uent, les termes et les définitions donnés [dans
I'EC s"appliquent.

3.1

réac

parti¢ de erne qui conduit a une chute de tension au cours des premijiéres

secophdes en_ ckarge

3.2
capqcité
charge electrique (quantiteé d electricite) qu un element ou une pile peut fournir dans des
conditions de décharge spécifiées

Note 1 a l'article: Dans le systéme international Sl, I'unité de charge électrique est le coulomb (1 C = 1 A's) mais
en pratique, la capacité est généralement exprimée en amperes heures (Ah).

3.3
pile récente
pile non déchargée jusqu’a 60 jours maximum aprés sa date de fabrication

1 Publication a venir.
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3.4

chute ohmique

partie de la résistance interne, qui conduit a une chute de tension immédiatement aprés le
raccordement de la charge

4 Exigences physiques

4.1 Dimensions, symboles et codage de la taille des piles

Les dimensions et les tolérances des piles pour montres doivent étre conformes a la Figure 1

et aupe ITaoabhlaaoine 1 ot 2 1 adirmmanciaone dAac ~ilac Aot Aten oo o e acaaia A~ 7 4
AT aoTCO oA T Oz COS U oTTSTOTTS GC o PomC S OoTv e Ctro—soaTTt goXCTooaro ac 1 | .

Les symboles utilisés pour noter les différentes dimensions a la Figure confdrmes a
I'Arti¢le 4 de I'lEC 60086-2:2015.

illimétres
dy
| 0.1 /R
O * : o
- rd I Y N R
| o~
| i S
" : |
!
+ ' N <10 0,05

NN =z
3\/

IEC

des contacts positif et négatif

ane du contact négatif

Cetternumeérotation suit les conventions d'harmonisation de la série IEC 60086.

Figure 1 — Dessin coté
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Tableau 2 — Dimensions et codage des tailles

Dimensions en millimetres

NOTHE Les cases vides de ce tableau ne sont pas nécessaireme
concegpt de chevauchement des tolérances.

a  Vpir Annexe A.

Diamétre Hauteur #,/h,
Code?
y 12 ‘ 16 ‘ 20 ‘ 25 ‘ 30 32
Code? d, Tolérance 4 Tolérances
0 0 0 0 0 0
-0,20 -0,20 -0,25 -0,30 -0,30 -0,30
0
6 16 ~0.25 5,00 1,20 1,60 2,00 2,5?/‘ 3120
0
4] 20 —0.25 8,00 1,20 1,60 2,00 /\® < 3120
0
b
P 3 23 ~0.30 8,00 1,20 1,60 2, 2\50 \SQJ
D4 24,5 0 8,00 1,20 1,60 N \3,0/0
-0,30 {

ni s&url Msation en raispn du

4.2 Bornes
Contact négatif (-):

Contact positif (+):

Dépass@

Il convient que’lesqQnjact négatif soit le point le plus haut de la pile.

4.4 Forme de la borne négative

1 et
deux

ve. |
ais il

L’encombrement doit rester a I'intérieur d’'un angle de 45° (voir Figure 2).

Les valeurs minimales de I;, pour différentes valeurs de h/h,, sont données dans le

Tableau 3.
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|
|
Z : N
L : N

4 ! 1
< |
< i
i

i \_ | >
|

d4 45°

IEC

Figure 2 — Forme de la borne négative

Tableau 3 — Valeurs minimales de /,

imetres

hylh, \ \’m
1< hylh, < 1,90
1,90 < h,/hy < 3,10 0,3

3,60 < h,/h, < 4,20

5,40 < h,/h, Q (\ 0,90

4.5 Résistance mécanique a la pr

Une force F (N), telle que spécifiée dais | exercée pendant 10 s au moyen ¢’'une
bille [en acier de 1 mm jamg de ‘shaque surface de contact, ne doif pas
provpquer de déformatio s onctionnement de la pile, c’est-3-dire
qu’apres cet essai, la pi spécifiés a I'Article 7.

Tablepu

/\\Qinkﬂs%q\s d\é’ia\g\l{ Force
d, N

e selon les dimensions de la pile

F

(W mm N
~\ <3,0 5

9
>3,0 10

<3,0 10
>7,9

>3,0 10

4.6 Déformation

Les dimensions des piles doivent rester a tout moment conformes aux dimensions spécifiées,
y compris en condition de décharge jusqu’a la tension d’arrét définie.

NOTE 1 Une augmentation jusqu'a 0,25 mm de la hauteur des piles peut se produire, lors d’'une décharge en
dessous de cette tension.

NOTE 2 Une diminution de la hauteur des piles peut se produire pour les systéemes B et C au fur et a mesure de
la décharge.

4.7 Fuites

Les piles non déchargées et, au besoin, les piles ayant été soumises aux essais de 7.2.6
doivent étre examinées comme stipulé en 7.3. Le nombre acceptable de défauts doit étre fixé
par un accord entre le fabricant et le client.
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4.8 Marquage
4.8.1 Généralités

La désignation et la polarité doivent étre marquées sur la pile. Il convient que le marquage de
la pile n'empéche pas le contact électrique. Tous les autres marquages peuvent étre indiqués
sur I'emballage au lieu de I'étre sur la pile:

a) la désignation selon I'Annexe normative A ou la désignation commune;

b) I'expiration de la période d'utilisation recommandée ou I'année et le mois ou la semaine
de fabrication;

Llannée et le mois ou la semaine de fabrication peuvent étre codés. Le code est formpé du
dernier chiffre de I'année et d’'un chiffre indiquant le mois. Il confi que .les’' [mois
d|loctobre, novembre et décembre soient respectivement représentgs lettres O, Y
efZ.

EKEMPLE

41: Janvier 2014;

4Y: Novembre 2014;

c) la polarité de la borne positive (+);

d) 4 tension nominale;

e) lg¢ nom ou la marque commerciale

f) les conseils de prudence;

g) un avertissement doit étre donné cont ingestion des piles. Se référer a
I''EC 60086-4:2014 (7.2 a) et 9(2) a C 086-5:-' (7.1 1) et 9.2) pour|plus
dlinformations.

NOTE| Des exemples de désignations\g étremfouveés a I'Annexe D de I'lEC 60086-2:2015.

4.8.2 Mise au rebu

Le marquage co 5 Wt des piles doit étre conforme aux exigences légales
localgs.

5.1 imique, tension nominale, tension d’arrét et tension en circuit

Les g¢xigences/con ant le systéme électrochimique, la tension nominale, la tension d|arrét
et la tension en circuit ouvert sont données dans le Tableau 5.
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