1EC IEC 60086-2

®

Edition 13.0 2015-10

INTERNATIONAL |
STANDARD AQ}‘

NORME \\
INTERNATIONALE &0‘

Primary batteries — *

Part 2: Physical and electrical specificationi\

Piles électriques — <| a

Partie 2: Spécifications physiques et élect es
D°

IEC 60086-2:201!—1W


https://www.stdhive.com/standards/iec-60086-2-ed-130-b2015-pdf/

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2015 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de I''EC ou du Comité national de I''EC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that nrep.res and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Ples_c> m<' < sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Jus® r “blisi>>d
details all new publications released. Ava'able cniin» and
also once a month by email.

Electropedia - wwv .electropedia.org

The world's lecdita online dictionary of electronic and
electrical terms cctaining more than 30 000 terms and
definitions ir English and French, with equivalent terms in 15
additiona' le.hque ges. Also known as the International
Elect ~teci.nical Vocabulary (IEV) online.

IEZ Gloscary - std.iec.ch/glossary

M re tian 60 000 electrotechnical terminology entries in
Eng..cii and French extracted from the Terms and Definitions
clause of IEC publications issued since 2002. Some entries
ave been collected from earlier publications of IEC TC 37,
77,86 and CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

A propos de I'lEC

La Commission Electrotechnigi.e 1. cerrationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour to. * ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publication s IEC

Le contenu technique des ub’.cations IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ~u amendement peut avoir été publié.

Catalogue IEC - v. *bstc e.iec.ch/catalogue

Application autc 2omc nour consulter tous les renseignements
bibliographiques - sur les Normes internationales,
Spécificati ns techniques, Rapports techniques et autres
dcrumonts He I'IEC. Disponible pour PC, Mac OS, tablettes
Andi id et Ir 0d.

Rechercne de publications IEC - www.iec.ch/searchpub

L. recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient plus de 30 000 termes et définitions en
anglais et en francais, ainsi que les termes équivalents dans
15 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

Plus de 60 000 entrées terminologiques électrotechniques, en
anglais et en frangais, extraites des articles Termes et
Définitions des publications IEC parues depuis 2002. Plus
certaines entrées antérieures extraites des publications des
CE 37, 77, 86 et CISPR de I'lEC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://std.iec.ch/glossary
https://www.stdhive.com/standards/iec-60086-2-ed-130-b2015-pdf/

IEC 60086-2

Edition 13.0 2015-10

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Primary batteries —
Part 2: Physical and electrical specifications

Piles électriques —
Partie 2: Spécifications physiques et électriques

INTERNATIQNAL
ELECTROTEC.!NICAL
COMMIS SION

"OM. MISS.ON
ELZCTROTECHNIQUE
INTERNATIONALE

ICS 29.220.10 ISBN 978-2-8322-2974-3

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréeé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale


https://www.stdhive.com/standards/iec-60086-2-ed-130-b2015-pdf/

-2- IEC 60086-2:2015 © IEC 2015

CONTENTS

L@ T T @ T I L PP 5
1NN I 4 75 1 L@ 1 ] PPN 7
1 ST o] 0] o 1< PP 8
2 NOIMALIVE FTEIEIENCES ..t e ea e 8
3  Terms, definitions, symbols and abbreviations...........c..ccooiii i, 8
3.1 Terms and defiNitiONS .. .. i 8
3.2 Symbols and abbreviations ... 9
Battery dimensions, SYMDBOIS ..o 10
Constitution of the battery specification tables ... 10
Physical and electrical SpecifiCationsS ...... ..o e, 12
6.1 Category 1 Datleries .ovuieiii e 12
6.1.1 (CTC] 1=T - | PP TP 12
6.1.2 Category 1 — Specifications: LR20, R20P, R20S........coivoiiiiiiiiiiies vviieieaeens 13
6.1.3 Category 1 — Specifications: LR14, R14P, R14S.........co.iih i, 14
6.1.4 Category 1 — Specifications: LR6, FR14505, R6P, RuS ... ..o 15
6.1.5 Category 1 — Specifications: LR03, FR10G445, RO3......cccoiiiiiiiiiieeieeeeens 16
6.1.6 Category 1 — Specifications: LR1, R1, LR8BDA4ZJ v 17

6.2 Category 2 batteries — Specifications: CR14250 CR15H270, CR17345,
CR17450, BR17335 ..o AL M 18
6.3 Category 3 batteries — Specifications: LR9, CR11108 .........coviiiiiiiiiieiieeieeeeeen, 19
6.4 Category 4 DatteriesS ... e 20
6.4.1 GBNEIAL i 20
6.4.2 Category 4 — Specifications: i'"R7¢. PR41, PR48, PR44 ......c.ccooiiiiiiiiiiiean, 20
6.4.3 Fit acceptance gauge for P LitterieS v 22
6.4.4 Category 4 — Specificatic ns: tR41, LR55, LR54, LR43, LR44 ...t 23

6.4.5 Category 4 — Speci‘icai~ns: SR62, SR63, SR65, SR64, SR60, SR67,

SR66, SR58, SR63, £ R59, SR69, SR41, SR57, SR55, SR48, SR54,

SRA2, SRAZ, Sitd it 25
6.4.6 Category 4 - Spacifications: CR1025, CR1216, CR1220, CR1616,

CR2012, CR.ZZ0, CR2016, CR2025, CR2320, CR2032, CR2330,
CR2427 CR2354, CR3032, CR2450, BR1225, BR2016, BR2320,

BRI 25, BRB0B 2 ..t 27

6.5 CateUONY 5 1 At OIS Lot 29
6.5.1 Category 5 — Specifications: 4LR44, 2CR13252, 4SR44 ......ccccoviiiiiiiiiiiian, 29
6.5.2 Category 5 — Specifications: 5ARA0.......c.oii i 30
6.6 Category 6 DAtIEIIES ..ouuieii e 31
0.0 Category 6 — Specifications: 3R12P, 3R12S, 3LR12 ......c.ciiiiiiiiiiiiiieeeen 31
6.2 Category 6 — Specifications: 4LR6BL .......c.ovviiiiii e 32
J3.6.3 Category 6 — Specifications: CR-P2 ... 33
6.6.4 Category 6 — Specifications: 2CR5 ..o 34
6.6.5 Category 6 — Specifications: 4R25X, 4LR25X ... 35
6.6.6 Category 6 — Specifications: 4R 25Y ... 36
6.6.7 Category 6 — Specifications: 4R25-2, 4LR25-2.......ccoiiiiiiiii e 37
6.6.8 Category 6 — Specifications: 6F22, 6LR61, 6LP3146 ........c.ccoeeieniiiiiiiiiiineannes 38
6.6.9 Category 6 — Configurations: Stud for 6F22, 6LR61 6LP3146 ...............ceuen.. 39
6.6.10 Category 6 — Specifications: BAS .. ... 40

6.6.11 Category 6 — SpecCifications: BASG ........ovuiii e 41


https://www.stdhive.com/standards/iec-60086-2-ed-130-b2015-pdf/

IEC 60086-2:2015 © IEC 2015 -3-

Annex A (informative) Tabulation of batteries by application ..., 42
Annex B (informative) Cross-refere@nce iNAeX ......ccvvuiiiiiiiiiiii e 48
ANNEX C (INfOrMAatiVe) TNOEX . .uieiiiiiie e e e e e e e eaneans 51
Annex D (informative) Common desSignation...........oouiiiiiii e 52
(27T o] TeTo | = o1 1 V2 PP 53
Figure 1 — Dimensional drawing: Category L ......ccoiiuiiiiiiieii e e e e e e 12
Figure 2 — Dimensional drawing: LR20, R20P, R20S. ... 13
Figure 3 — Dimensional drawing: LR14, R14P, R14S. ... 14
Figure 4 — Dimensional drawing: LR6, FR14505, R6P, R6S ......ccoiiiiiiiiiiicii e e 5
Figure 5 — Dimensional drawing: LRO3, FR10G445, RO3.....ciiiiiiiiiieieee et e e 16
Figure 6 — Dimensional drawing: LR1, R1, LR8DA425 .. ..o, 17
Figure 7 — Dimensional drawing: CR14250, CR15H270, CR17345, CR17450, ER173355 ....... 18
Figure 8 — Dimensional drawing: LR9, CRL1108 .......cccuiiiiiiiiiiieee e e 19
Figure 9 — Dimensional drawing: Category 4 .....c.oeuiiiiiiiiieiei e e e e eee e 20
Figure 10 — Dimensional drawing: PR70, PR41, PR48, PRA4 ........0 il 20
Figure 11 — Gauge opening for P system batteries. ... e 22
Figure 12 — Suggested gauge [ayOUt.......co.iiiiiii i e e 22
Figure 13 — Air hole placement diagram for P system hatteries .........cccovvviiiiiiiiiiineneeeen, 23
Figure 14 — Dimensional drawing: LR41, LR55, LR54, LR13, LR44 ... 23
Figure 15 — Dimensional drawing: SR62, SR63, SF.05, SR64, SR60, SR67, SR66,

SR58, SR68, SR59, SR69, SR41, SR57, SR55, SF48. SR54, SR42, SR43, SR44 ................ 25
Figure 16 — Dimensional drawing: CR1025, CR1216, CR1220, CR1616, CR2012,

CR1620, CR2016, CR2025, CR2320, CR29232, C.22330, CR2430, CR2354, CR3032,

CR2450, BR1225, BR2016, BR2320, BR2525, BR3032 ..ot 27
Figure 17 — Dimensional drawing: 4L 44, 2CR13252, A4SRA4 ... 29
Figure 18 — Dimensional drawing: SARGU. ... e 30
Figure 19 — Dimensional drawina: 3R12P, 3R12S, 3LR12 ...t 31
Figure 20 — Dimensional diaving: ALRBL ....cuiinii e 32
Figure 21 — Dimensiona: drawing: CR-P2 ... .. i 33
Figure 22 — Dimengiona. drawing: 2CR5 ... 34
Figure 23 — Dimension | drawing: 4R25X, ALR25X ...t 35
Figure 24— L mer.sional drawing: 4R25Y ... 36
Figure 25 — Limensional drawing: 4R25-2, 4LR25-2 ... 37
Figure 23 — Dimensional drawing: 6F22, 6LR61, 6LP3146 ......ccovviiiiiiiieice e 38
Cigue 27 — Dimensional drawing: StU ..o 39
Figtre 28 — Dimensional drawing: BASA .. ... . e 40
Figure 29 — Dimensional drawing: BASB .. .. ... 41
Table 1 — Gauge opening dimensSionN (IMIM) ... e e e e eaees 22
Table A1 — AULOMALIC CAMEIA ...cuitiii e e e et ea e ae e 42
Table A.2 — CD, digital audio, wireless gaming and aCCeSSOIIeS .......vvuiiiiniiniiniiiiiiiaieaeenn 42
Table A.3 — Digital Ui . ... e e 42
Table A.4 — Digital Still CAMEBIA ...uveiiiiie e e e 42


https://www.stdhive.com/standards/iec-60086-2-ed-130-b2015-pdf/

-4 - IEC 60086-2:2015 © IEC 2015

Table A.5 — EIECLIHC @QUIPMENT .. et e e e 42
Table A.6 — Electric feNCe CONIOIIEr .. ... 43
Table A.7 — ElECIIONIC KBY .uiniieiii it e e e 43
Table A.8 — HEAINNG @A ... et e 43
Table A.9 — Hearing aid high drain ... e 43
Table A.10 — Hearing aid Standard...........ccoiiiiiiiir e e e e e e e 43
Table A.11 — High intensity Ighting .....c.ooiiii e 43
= Lol N e - 1= Y= o To ] L (=] PP 44
= Lo N e R - Vo 1= PP 44
TADIE A.LA — PROTO e s 24
Table A.15 — Portable lighting (LED) ...cvvuiiic e e . . 44
Table A.16 — POrtable StEre0 ... A 45
Table A.17 — RABMIO et e 45
Table A.18 — RAAIO / CIOCK ..cuuiiiiii e W, T 45
Table A.19 — Radio / Clock / Remote control.........c..ccoovviiiiiiiiiiiiiin LN, 45
Table A.20 — Remote CONLIOl......c.oiuiiii e N 45
Table A.21 — Road Warning lamMP ... e et e e 46
Table A.22 — SMoke deteCtor.......covvuiiiiiiiiiiec e Tttt ret et e e e e e aans 46
Table A.23 — TOY (MOTOT) ciuuiii et d et e e et e e e e et e e e e e e eneeaneaeen 46
Table A.24 — Toy (NON-MOLOFIZEA) ...uiunii e e e e 46
Table A.25 — Wireless Streaming......c.iu e e e e 47
Table B.1 — Category L DatterieS. ..o e e 48
Table B.2 — Category 2 DatterieS. . i et 48
Table B.3 — Category 3 Datleries. ..o e 48
Table B.4 — Category 4 DatlerieS. ..o e 49
Table B.5 — Category 5 Datteries .o o e 50
Table B.6 — Category 6 DatterimS. . i e 50
TADIE €L = INOOX et e e ettt et et an 51

LIE=1 o1 (ST B R 1 o [ 52


https://www.stdhive.com/standards/iec-60086-2-ed-130-b2015-pdf/

IEC 60086-2:2015 © IEC 2015 -5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

PRIMARY BATTERIES —
Part 2: Physical and electrical specifications

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp ising
all national electrotechnical committees (IEC National Committees). The object of IEC is to ,romte
international co-operation on all questions concerning standardization in the electrical and electronic fielts. 10
this end and in addition to other activities, IEC publishes International Standards, Technical Speci.aticns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter refer.=2d » as¢ “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Comr.. tee 1...erested
in the subject dealt with may participate in this preparatory work. International, government.' and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC «9llaborates closely
with the International Organization for Standardization (ISO) in accordance with cor.titioxs determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly a. pos.ible, an international
consensus of opinion on the relevant subjects since each technical comnittCc has .epresentation from all
interested IEC National Committees.

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

4) In order to promote international uniformity, IEC National: Coi>miw~25 undertake to apply IEC Publications
transparently to the maximum extent possible in their nat.>nal and regional publications. Any divergence
between any IEC Publication and the corresponding natior<. or . ~2gional publication shall be clearly indicated in
the latter.

5) IEC itself does not provide any attestation of conformity. 1uependent 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 bo 'ies.

6) All users should ensure that they have the lat>st 2di..on of this publication.

7) No liability shall attach to IEC or its dire:tors, employees, servants or agents including individual experts and
members of its technical committees and -C 'lational Committees for any personal injury, property damage or
other damage of any nature whatsoev r, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publicction, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the No. m«iiv2 references cited in this publication. Use of the referenced publications is
indispensable for the correct a,»l_ation of this publication.

9) Attention is drawn to-i = pussibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC st Il nc be held responsible for identifying any or all such patent rights.

International Siandara |IEC 60086-2 has been prepared by IEC technical committee 35:
Primary c2lls" xnd ‘ratteries.

This thirteenth edition cancels and replaces the twelfth edition (2011) and constitutes a
techivicai revision.

Significant changes from the previous edition are test changes to battery types R03, LR03, R6,
L6, PR70, PR41, PR48, 6F22, 6LR61, 6LP3146 4LR25-2, R14, LR14, R20, LR20, CR2025,
and CR2032, adding the 5AR40 back into the standard, addition of common designations,
addition of two new battery types FR14505 and FR10G445, deletion of battery types LR53,
R40, 2EP3863, 6F100, and general editorial changes.
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The text of this standard is based on the following documents:

FDIS Report on voting
35/1350/FDIS 35/1352/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.

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 publication will remain un:bai aec until
the stability date indicated on the IEC website under "http://webstore.iec.ch™ 2 the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

o replaced by a revised edition, or
e amended.
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INTRODUCTION

The technical content of this part of IEC 60086 provides physical dimensions, discharge test
conditions and discharge performance requirements. IEC 60086-2 complements the general
information and requirements of IEC 60086-1.

This part was prepared to benefit primary battery users, device designers and battery
manufacturers by furnishing the specifics of form, fit and function for individual standardized
primary cells and batteries. Over the years, this part has been changed to improve its
contents and may again be revised in due course in the light of comments made by national
committees and experts on the basis of practical experience and changing technology.

This current revision is the result of a reformatting initiative, as well as some content cha~ge.
aimed at making this part more user-friendly, less ambiguous, and, from a cross re.>re\ ce
basis, fully harmonized with other parts of IEC 60086.

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

Part 2: Physical and electrical specifications

1 Scope

This part of IEC 60086 is applicable to primary batteries based on standardized electro
chemical systems.

It specifies

— the physical dimensions,
— the discharge test conditions and discharge performance requirements.

2 Normative references

The following documents, in whole or in part, are normatively refercaced in this document and
are indispensable for its application. For dated references, only the caition cited applies. For
undated references, the Ilatest edition of the referexced document (including any
amendments) applies.

IEC 60086-1:2015, Primary batteries — Part 1: Geneal

ISO 1101, Geometrical product specifications (GF'S) - Geometrical tolerancing — Tolerances
of form, orientation, location and run-out

3 Terms, definitions, symbols ard cbireviations

For the purposes of this document. tr.~ terms, definitions, symbols and abbreviations given in
IEC 60086-1 and the following af. nly.

3.1 Terms and definiticns

3.1.1
application test
simulation of the actu:!“use of a battery in a specific application

3.1.2

closed-circuit voltage

ccv

vC'taya.across the terminals of a battery when it is on discharge

3.13

e~d-point voltage

EV

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

[SOURCE: IEC 60050-482:2004, 482-03-30]

3.1.4

minimum average duration

MAD

minimum average time on discharge which is met by a sample of batteries
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