INTERNATIONAL IEC
STANDARD 60095-1

Sixth edition
2000-12

9,

A

(

Lead-acid starter batteri \s
ds of test

Part 1:

General requir net
1

\X%i\gl;nglish-language version is derived from the original

j ual publication by leaving out all French-anguage

ges. Missing page numbers correspond to thg French-
anguage pages.

Reference number
IEC 60095-1:2000(E)



https://iecnorm.com/api/?name=7631be5454856d312c41d19c53320864

Publication numbering

As from 1 January 1997 all IEC publications are issued with a designation in the
60000 series. For example, IEC 34-1 is now referred to as IEC 60034-1.

Consolidated editions

The IEC is now publishing consolidated versions of its publications. For example,
edition numbers 1.0, 1.1 and 1.2 refer, respectively, to the base publication, the
base publication incorporating amendment 1 and the base publication incorporating
amendments 1 and 2.

Further information on IEC publications

thus ensuring that the content reflects current technology.
this publication, including its validity, is available in the IE
publications (see below) in addition to new editions, amendment$
Information on the subjects under consideration and work in
by the technical committee which has prepared this publicat{
of publications issued, is also available from the following;

. IEC Web Site (www.iec.ch)

. Catalogue of IEC publications



http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/ justpub
mailto:custserv@iec.ch
https://iecnorm.com/api/?name=7631be5454856d312c41d19c53320864

INTERNATIONAL IEC
STANDARD 60095-1

Sixth edition
2000-12

Lead-acid starter batteri

Part 1:

General requiremi : nethods of test

[ [EC 2000 Copyright - all rights reserved

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 the publisher.

International Electrotechnical Commission, 3, rue de Varembé, PO Box 131, CH-1211 Geneva 20, Switzerland
Telephone: +41 22 919 02 11 Telefax: +41 22 919 03 00 E-mail: inmail@iec.ch Web: www.iec.ch

PRICE CODE S

Commission Electrotechnique Internationale
International Electrotechnical Commission

MexayHapoaHas dnekTpoTexHnyeckas Komucens .
AYHapoA p For price, see current catalogue



https://iecnorm.com/api/?name=7631be5454856d312c41d19c53320864

60095-1 O IEC:2000 -3 -

CONTENTS
FO R EW O R DD ..t e e
Clause
I =Y o 1= - |
1.1 SCOPE AN ODJECT e ittt
2 \\[o] ¢ 0 (PN VA=W (=] (Y €= (o] ST T
1.3 DefiNItIONS oeiniiii i e e NG e N

Classification and designation of starter batteries

Condition ON delIVEIY .. NG\ e e NG N
General requUIremMents ......ovveevieieinieieneeeneeeeeee e NG N - BN e Ny
4.1 Identification, labelling ..........ccooooiiiiiiii e NG N T N Y
4.2 Marking of the polarity ...........cooceviviiiiiiiiininnn,
4.3| Additional designation..........occovveviiiieien o NG i 0fag e e N ee e en e ene e eas
4.4 Fastening of the battery..........oooovi b LS G N
5 Functional characteristics .............8¢ ...,
5.1| Electrical characteristics.....\.....\..
5.2] Mechanical characteristics
6 General test conditions ................ f......

6.1| Sampling of batten
6.2| Preparation of ba
6.3 Activation of|a

6.4| Measurifig i
6.5 Testsﬁ
7 Tests/methods &
7.1
7.2
7.3
7.4
7.5
7.6
7.7

7.8

7.9  Water CONSUMPLION 1S ..iuiiii i e e e aeene e
7.10 Vibration reSiStanCe 1St ...
7.11 Electrolyte retention teSt . ...t i

7.12 Cranking performance for dry-charged (or conserved-charge)

batteries after ACTIVALION ... e ens



https://iecnorm.com/api/?name=7631be5454856d312c41d19c53320864

60095-1 O IEC:2000 -5-

Page
Annex A (normative) Correlation between Cpand C; ..o 37
Annex B (normative) Safety labelling.........ccoviiiii 39
Figure B.1 — Symbols for safety labelling.........ccoooiiiii e 39
Figure B.2 — Dimensions for symbols in safety labelling ............ccooiiiiii, 39
TaDIE 1 — TSt/ Batl ey . it 25
Table 2 — Values for vibration resSistanCe teSt ........covi i 35

24



https://iecnorm.com/api/?name=7631be5454856d312c41d19c53320864

60095-1 O IEC:2000 -7 -

INTERNATIONAL ELECTROTECHNICAL COMMISSION

LEAD-ACID STARTER BATTERIES —

Part 1: General requirements and methods of test

FOREWORD

1) The IBC (International Electrotechnical Commission) is a worldwide organization for standardhi

two orjganizations.

2) The fprmal decisions or agreements of the IEC on technlc
interngtional consensus of opinion on the relevant subjects
from gll interested National Committees.

3) The dpcuments produced have the form of recommend
of stgndards, technical specifications, te
Comnylittees in that sense.

4) In order to promote international unification,
Standprds transparently to the maximum
diverg
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The tex{ of(this standard is based on the following documents:
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promote
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ernational
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sible, an
sentation

the form
National

Ernational
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be clearly
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e subject

ttee 21.:

dment 1

FDIS Report on voting
21/518/FDIS 21/525/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 and B form an integral part of this standard.
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IEC 60095 consists of the following parts, under the general title Lead-acid starter batteries:

— Part 1: General requirements and methods of test
— Part 2: Dimensions of batteries and dimensions and marking of terminals
— Part 4: Dimensions of batteries for heavy trucks

The committee has decided that the contents of this publication will remain unchanged until 2004.
At this date, the publication will be

e reconfirmed;

e withdrawn;

. repleliced by a revised edition, or
¢ amended.

@%
8
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LEAD-ACID STARTER BATTERIES -

Part 1. General requirements and methods of test

1 General

1.1 Scope and object

FaVaVa¥ =l 1

This partoftEC—66695ts—apptcabte—totead=actd—batterres—with—arromt
used pr|imarily as a power source for the starting and igniting of intern
lighting |and for auxiliary equipment of internal combustion engine v,
are commonly called "starter batteries".

This standard is not applicable to batteries for other purposes
internal{[combustion engines.

The object of this standard is to specify

— gengral requirements;
— essdntial functional characteristic

for sevdral classes of starter batteries

— accqrding to the general type of applicatioq,
— accgrding to the climatésN N\ agje%redo ginantly operated,

— accgrding to the typ

1.2 N )rmativ

f12v,

bngines,

atteries

f railcar

The foll \ ovitain provisions which, through reference in this text,
constitute provigions i of IEC 60095. For dated references, subpsequent
amendnpents iste of these publications do not apply. However, parties to
agreem ‘ is'p of IEC 60095 are encouraged to investigate the possjbility of
applying nost recent editions of the normative documents indicated below. For pndated
referenge gn of the normative document referred to applies. Members$ of IEC
and 1SQ maintai of currently valid International Standards.

IEC 60050(486):1991, International Electrotechnical Vocabulary (IEV) — Chapter 486:

Secondkg V] cells and batteries

IEC 60095-2:1984, Lead-acid starter batteries — Part 2: Dimensions of batteries and

dimensions and marking of terminals

1.3 Definitions

For the purpose of this International Standard, the definitions of IEC 60050(486) are

applicable.
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2 Classification and designation of starter batteries

2.1 According to their application, three classes of batteries are defined as follows:

— Class A:

— Class B:

— Class C:

corresponds in particular to passenger vehicles, light commercial vehicles and
similar applications.

corresponds in particular to trucks, buses, taxis, agricultural vehicles,
machinery used for public works and similar applications.

corresponds in particular to high temperature duty for passenger vehicles, light
commercial vehicles and similar applications.

NOTE Characteristics related to class C batteries are under consideration.

2.2 Acrording to their type:

— Vented (flooded) battery: a vented battery is a secondary katte i provided

withlone or more openings through which gaseous prod

— ValJe-regulated (with gas recombination) battery: a valv
battery which is closed under normal condition
vs the escape of gas if the internal pre

allo
The

In this t

2.3 Ac

Batterie
batterie

Batterig
T to the
the densi

y ‘.o battexy is a secondary
fNels \an “afrangemert which
predetermined value.

n these

he letter
harged,

(1,23 *393) kgll at 25 °C

Th d ++ + P + L Ll + 1 latadd b ott +
IS e Iy TCTYUTTTTITCTIU TS TTUT appuieauic U vAaAlveE=TTYuTATTU U Attt s,
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3 Condition on delivery

New vented batteries may be supplied either

— in a state ready for use, filled with the appropriate electrolyte to the maximum level. After
an initial charge (according to 6.2.1 and 6.2.2), the electrolyte density shall correspond to
the relevant figures of 2.3;

— in a dry-and-charged (or charge-conserved) state not filled with electrolyte. The density of
the acid to fill these batteries before use (unless otherwise recommended by the
manufacturer) shall be

1,2

kg/l + 0,01 kg/l at 25 °C for class A and B, and

1,23 kg/l £ 0,01 kg/l at 25 °C for class AT and BT.

Valve-regulated batteries are normally supplied in a state ready f
the eledtrolyte is not accessible and, therefore, its density cannot be

4 Ge

41 Id

Batterieg]

or one qf their four sides in indelible
4.1.1 Class of battery: (IEC) A or B or AF
4.1.2 Nominal voltage: \%

4.1.3 Capacity:

— eithgr nomin
— reselrve capac

The val

electroly
4.1.4 |

415 $

Batterie
in com

neral requirements

lentification, labelling

5 according to this standard shall bear t acteristics on at least

s5\Shall be marked with the six coloured symbols as described in B.1. Howevq

gtteries,

the top

l to the

r, to be

Ilance with some national regulations, additional wording or special label

be used (for example safety label for North America area shown in B.2).

4.1.6 Valve-regulated batteries shall bear a special indication.

4.2 M

arking of the polarity

ing can

According to clause 14 of IEC 60095-2, at least the positive terminal shall be identified by a
"+" mark on the lid or on the terminal itself.
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4.3 Additional designation

Vented starter batteries may be designated as "Low waterloss according to IEC 60095-1" or
by suitable abbreviation if they comply with the requirements of 7.9 and the elevated
requirement in 7.5.3.

NOTE Starter batteries are subject to a wide variety of operating conditions, for example temperature, overcharge
voltage, etc., that have an influence on the decomposition of water from the electrolyte, regardless of internal
design features. Thus, the term "low waterloss" in the sense of this standard is linked to well-defined conditions in
7.9 which do not cover the complete range of practical operating conditions.

4.4 Fastening of the battery

Where batteries are fastened to the vehicle by means of integral parts (for examplg bottom
ledges)| these shall be designed to withstand operating conditions ified\by |national
standarls, by legal requirements or by vehicle manufacturers.

5 Functional characteristics

5.1 Electrical characteristics

5.1.1 The cranking performance is the discharge
manufag¢turer, which a battery can supply at —1¢% '
and BT for 60 s to a minimum voltage U;

indicated |by the
, at 0 °C for dlass AT

ure of 25 °C + 2 °C.

5.1.2 The capacity of a starter battery i 8 temp

It may He indicated by the

- nom[nal capacity C,
— nom

The nominal c
supply with a curre

herge in ampere hours (Ah) which a batfery can

C
Ih ==2 (A
nT5 A
until thel x alls to Uy = 10,50 V.

The effecti apacitX C, shall be determined by discharging a battery with constant current
I,to Us F 10050 Vi tefminals (see 7.1). The resultant figure is used for the verificatior| of C,,.

The nominal reserve capacity C, , is the period of time (in minutes) for which a battery can
maintain a discharge current of 25 A to a cut-off voltage U; = 10,50 V.

The effective reserve capacity C; . shall be determined by discharging a battery with the
constant current / = 25 A to U; = 10,50 V (see 7.2). The resultant discharge time, in minutes,
is used for the verification of C, .

NOTE For the correlation (relationship) of C, and C; ,, see annex A.
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5.1.3 The charge acceptance is expressed as the ratio i;,

— of the current I, which a partially discharged battery takes up at 0 °C and at constant
voltage of 14,40 V, and

- of I=C,/20

i — Ica

@ Ca/20
(see 7.4).
5.1.4 harge retention is defined as the cold cranking performance of the-eharged and filled
battery hd time
(see 7.5).
5.1.5 kndurance gpeated
discharge/recharge cycles and long rest periods on open circui psted by
a serieq of cycles and rest periods under specified conditians ranking
performpance shall be determined (see 7.6)
NOTE In] the Eastern Asiatic and North-American regions, anofier test urance of
batteries ith discharge/charge cycles, the depth of discharge of whig
5.1.6 Water consumption: maintenap bf water
decomplosition through overcharge (see 7.9
Valve regulated batteries have a very receive
additionjal water (see 7.9).
5.1.7 Dry charged ba battery). a new battery may be desgignated
as dry ¢harged (or co S i activated ready for service just bylfilling it
with the appropr@wl itNgth onforms to the requirements of 7.12.
52 Mg
5.2.1 serits the ability of a battery to maintain servicge under
periodic forces. Minimum requirements shall be verified by a test
(see 7.1
5.2.2 k is the ability of a battery to retain the electrolyte under gpecified
mechan|
6 Gerlterattesttonditions

6.1 Sampling of batteries

All tests shall be carried out on new battery samples. Samples shall be considered as "new"
not later than

- 30d

ays after shipment date of the manufacturer in the case of filled batteries;

— 60 days after shipment date of the manufacturer in the case of dry-charged or charge-
conserved batteries.

1 i.e. SAE J240, July 1991.
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6.2 Preparation of batteries prior to test — Definition of a fully-charged battery

All tests, except that in 7.12, shall commence with fully-charged batteries.

Vented batteries shall be considered as fully-charged if they have undergone one of the two
charging procedures of 6.2.1 or 6.2.2 carried out at 25 °C + 10 °C.

Valve regulated batteries shall be charged according to the procedure of 6.2.3 at
25 °C £ 10 °C (if necessary, an appropriate temperature control system shall be used, for
example a water bath).

6.2.1 Ehargirgefvrentedbatteries—at-constant-eurrent

The batiery shall be charged

— atajcurrent of 2 /, (see 5.1.2), until the voltage reaches 14,40

— then|with the same current for a further 5 h.

In the dase of recharging after a test for cranking perfor he time

shall be|limited to 3 h instead of 5 h.

6.2.2

The batjery shall be charged at a volt t limited

to 5/, (ee 5.1.2).

In the ¢ harging

time ma

NOTE If pcturer is

available,

6.2.3

Unless

- at g to 51/,
(see

— then

6.3 Agtivatienef dry-charged or charge-conserved batteries

Dry chdrged batteries shall be filled with the appropriate electrolyte (according tol 2.3) to

the maximum level indicated by internal or external marks of the battery or according to the
manufacturer's instructions.
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6.4 Measuring instruments
6.4.1 Electrical measuring instruments

The range of instruments used shall be appropriate for the magnitude of the voltage or current
to be measured.

For analogue instruments, the readings shall be taken in the top third of the scale.

— Voltage measurement

The instruments used for measuring voltages shall be voltmeters having an accuracy of
class 1 or better. The resistance of the voltmeters shall be at least 300 Q/V.

— Curnent measurement

Thelinstruments used for current measurement shall be amm
clasg of 1 or better. The assembly of ammeter, shunt and le
accyracy of class 1 or better.

ccuracy
overall

6.4.2 [femperature measurement

and the

The thefmometers used for measuring temperature
: ation of

value of each scale division shall not be greater tha
the instfjuments shall be not less than 0,5 K.

6.4.3 Pensity measurement

The derjsity of the electrolyte shall be measuredywi
scale, the value of each diwsion of which aI at

instruments shall be to 0,

ometers furnished with a grpduated
t to 0,005 kg/l. The accuragy of the

6.4.4 [lime measure

The ins ruments

hours apd centiho

hall be graduated in hours, minutes, secorlds or in

y shall have an accuracy of at least +1 %.

6.5 T¢
6.5.1

a) Initid s are subjected to the following series of tests:
- f
— first cranking performance test;

rst/Ce or C, ¢ check;

- second C, or C, o check;

— second cranking performance test;
— third C, or C; . check;

— third cranking performance test.

For both C, or C, o and the cranking performance, the specified values shall be met in at
least one of the three relevant discharges above.

b) The tests according to table 1 shall be carried out only if batteries have complied with the
previous tests, but not later than one week after completion of the first part.
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Table 1 — Test / Battery

Battery
Test
2 3 4 5
Cyclic endurance X
(7.6)
Charge retention X
(7.5)
Charge acceptance X
(7.4)
Electrolyte retention X
7-1I1) /4
Vibration resistance X *
(7.10) A
Water consumption X
(7.9)
NOTE The test for water consumption should be applied oqly tch&te "Iow\,
waterloss" batteries according to 4.3 and to valve reguated>ha er%\

6.5.2 Ppry-charged or conserved-charge battg

— initigl cranking performance after
— capacity test (see 7.1)

fs)

7 Tegqts/methods and

7.1 Capacity check|Ce

7.1.1 Througho Ath at a
temperature of 25 ° no more
than 25 then the

distancH iStance to the walls of the bath shall be at least 25 mpm.

7.1.2 1 .2) kept
constan 40,05 V.
The dur discharge shall be recorded. The beginning of the d|scharge shall

take plalce betw b to 5 h after the completion of charging according to 6.2.

7.1.3 The'capacity C.is as follows:

Co=tx 1, (Ah)
7.2 Reserve capacity check C; ¢

7.2.1 The battery shall be placed in a water bath according to 7.1.1

7.2.2 One hour to 5 h after the end of charging according to 6.2, the battery shall be dis-
charged with a current of 25 A + 1 % until the terminal voltage has fallen to 10,50 V + 0,05 V.
The duration t (in minutes) of the discharge shall be recorded.


https://iecnorm.com/api/?name=7631be5454856d312c41d19c53320864

60095-1 O IEC:2000 - 27 -

7.3 Cranking performance test

7.3.1 After a rest period of 1 h to 5 h after preparation according to 6.2.1, the battery shall
be placed in a cooling chamber with (forced) air circulation at a temperature of -18 °C £ 1 °C
for a minimum of 20 h or until the temperature in one of the middle cells has reached
-18°C =1 °C.

NOTE For batteries in classes AT or BT (see 2.3) the cranking performance should be tested at 0 °C.
7.3.2 The battery shall then be discharged, either within or outside the cooling chamber,

within 2 min after the end of the cooling period with a current /g (see 5.1.1). This current shall
be kept constant to within £0,5 % during the discharge.

7.3.3 After 60 s discharge, the terminal voltage shall be measured a eAQt Tgss than
8,40 V.

7.4 Charge acceptance test

7.4.1 The battery shall be discharged at a temperature o C ¢ 28 current
C
lg ==% for 5
° 710

The valyie C, shall

to 7.1,
cording

— eithd

— orb
to 5J2 with the correla

7.4.2 Immediately af
0°C+1°C. <>

7.4.3 At this tempe€
of 14,4(

P5 h at
RC, the battery shall be charged at a constant|voltage

After 10 it I, shall be recorded.

7.4.4 71

/
fca = —22_ shall be >2.
C /20

7.5 Charge retention test

7.5.1 A fully-charged battery (according to 6.2), with its vent plugs firmly in place and a
clean dry surface, shall be stored at 40 °C £ 2 °C on open circuit for a time (f) defined
in 7.5.3. No connecting clamps or cables shall be attached to the terminals.

7.5.2 After this storage period, the battery shall be submitted, without recharge, to a cold
cranking performance test according to 7.3.1 and 7.3.2. The voltage after 30 s of discharge
shall be not less than 7,20 V.
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7.5.3 Requirements

— Standard requirement for vented batteries: t=21 days

— Elevated requirement for vented, low waterloss
batteries and valve-regulated batteries: t =49 days

7.6 Cyclic endurance test for batteries — Class A

7.6.1 Throughout the whole test period, with the exception of the rapid discharge test at the

temperature —18 °C (see 7.6.5) the batteries are placed in a water bath at a temper

ature of

40 °C + 2 °C. The terminal base of the battery shaII be at Ieast 15 mm but no more than

7.6.2

b) a recharge (immediately after the discharge)

being limited to /5, = 10 /,.

max

7.6.3

hen the
P5 mm.

5 series

age of
current

16.2, the

bn open

764 70 tes one
endurar

7.6.5 A les and
an oper-circuit g 2 . g are then, without re-charge, removed from the
water b tral cell

or for a

7.6.6 A 3
It shall be noX lessthe 'he discharge shall then be terminated.

NOTE F
a test at  °Cwy

ass ATNor BT, the final control of cranking performance at —18 °C should be re

7.7 Cyclicendurance test for batteries — Class B

asured.

placed by

7.7.1 The test shall be carried out on fully-charged batteries in accordance with 6.2.

7.7.2 Throughout the test period, with the exception of the discharge test at the temperature
-18 °C (see 7.7.6 below), the batteries are placed in a water bath at a temperature of

40 °C + 2 °C under the same conditions as in 7.6.1.
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7.7.3 The batteries shall be connected to a device where they undergo a continuous series
of cycles, each comprising

a) a charge for 5 h at a constant voltage of 14,80V + 0,05V (14,40 V + 0,05V for valve
regulated batteries) the maximum current being limited to /5, = 5 /, = 2 %, immediately
followed by

b) a discharge for 2 h with a current 5 /.

7.7.4 At the end of the discharge of cycle no. 14, the final discharge voltage shall be not less
than 10,0 V. After re-charging according to 7.7.3 a), the batteries shall be disconnected from
the endurance test circuit and allowed to remain on open circuit for a period of 70 h.

7.7.5 The whole sequence of 14 cycles, followed by the open-circuit i titytes one

endurarjce test unit — Class B.

emoved
ed in a

7.7.6 Immediately after five such test units, the batteries shal
from the¢ water bath, cooled to an electrolyte temperature qf
central ¢ell) for at least 20 h and then discharged with the §urre

After 39 s + 1 s of discharge the voltage across inals asured.

7.8 Cyclic endurance test for batte

Under cpnsideration.

7.9 Water consumptio
7.9.1 NMented batterigs

7.9.1.1
weighed

ed and

7.9.1.2 in a water bath maintained at a temperature of
40 °C + i

7.9.1.3
across

¢harged at a constant voltage of 14,40V £ 0,05 V (measured
a period of 500 h.

7.9.1.4
same cgnditions as™

after this overcharge period, the battery shall be weighed urnder the
 7.9.1.1 with the same scales.

7.9.1.5 The loss in weight shall not exceed the value 6 g/Ah C, (or 4 g/min C, o).

7.9.2 Valve regulated batteries

7.9.2.1 The battery is charged according to 6.2.

7.9.2.2 The battery shall be placed in a water bath maintained at a temperature of
40 °C = 2 °C under the same conditions as in 7.6.1.
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7.9.2.3 The battery shall be charged at a constant voltage of 14,40 V + 0,05 V (measured
across the battery terminals) for a period of 500 h.

7.9.2.4
an accu

Immediately after this first period the battery shall be cleaned, dried and wei
racy of £0,05 % (weight W,).

ghed to

7.9.2.5 The battery shall be placed in a water bath maintained at a temperature of

40 °C +

2 °C under the same conditions as in 7.6.1.

7.9.2.6 The battery shall be charged at a constant voltage of 14,40V + 0,05 V (measured
across the battery terminals) for a period of 1 000 h.

7.9.2.7 | Immediately after this overcharge period, the battery shall der the

same cgnditions as in 7.9.2.4 with the same scales (weight W,).

7.9.2.8 | The loss in weight divided by 2: [(W; — W,)/2], shall a/Ah Cg

(or 0,67[g/min C, ).

7.9.2.9 | Alternatively, the battery shall be submitted a cold

cranking performance test to the end voltage U; um duratior] of the

discharie shall be specified in national requirements

7.10 Vibration resistance test

7.10.1 |After charging according to 6.2 8 all be—stored for 24 h at a temperature

of 25 °d + 10 °C.

7.10.2 |The battery shall<p e tgble of the vibration tester. The f@stening

shall be nd secured by either

— the hottom hold-downs ored swer part of the container and suitable hgld-down
clamps and K i 4 i ed to a torque of at least 15 Nm, or

— an gngle-iron fra per edges of the battery case/cover assembly for a
mini €e table” 2), connected to the vibration table by four gcrewed
rods

7.10.3 y-Shall\pe subjected for a period of T h (see table 2) to a vertical Yibration

of a fred ) to 35 Hz, these vibrations being as nearly sinusoidal as possiljle.

The maximumyacceleration on the battery shall reach the value Z (see table 2).

7.10.4 After a maximum of 4 h from the end of the vibration, the battery shall be subjected,

without

recharge, to a discharge at a temperature of 25 °C + 2 °C with a current /.

After 60 s discharge, the terminal voltage shall be measured. It shall be not less than 7,20 V.
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Table 2 — Values for vibration resistance test

Battery class
A, AT B,BT
X 15 mm 33 mm
2h 8 h
z 30 ms—2 50 ms—2

7.11 Electrolyte retention test

7.11.1 Mented batteries

7.11.1.1 After charging according to 6.2, the battery shall be stor

jrcuit at
a tempgrature of 25 °C =5 °C.

7.11.1.3 aximum

with pur

7.11.1.3 an 30 s

between each tilting as follows:

a) the
c) the

7.11.1.4 After this te

Valve re@fce

The batté

7.11.2

7.11.2.1]

7.11.2.7
sheet d
25°C +

of charge, the battery shall be placed upside dojvn on a
gn a flat insulated surface, for 6 h at a temperature of

p

7.11.2.3 i 0 evidence of electrolyte shall be visible on the blotting pape

7.12 Crafking performance for dry-charged (or conserved-charge)
batteries after activation

7.12.1 The dry-charged battery and a sufficient amount of electrolyte supplied by, or
according to the manufacturer's specifications, shall be stored at 25 °C + 5 °C for at least 12 h
(before filling).

7.12.2 The battery shall be filled with its electrolyte up to the level indicated by the
manufacturer. After a rest period of 20 min at the same ambient temperature, the battery shall
be discharged at a current /.

After 120 s, the terminal voltage shall be not less than 6,0 V.
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Annex A
(normative)

Correlation between C, and C;

The value of C, , (in minutes) may be estimated from C, (in ampere hours) using the following
equation:

Cin=B(C)A

a = 1070 for flooded batteries, or 1,130 for valve regulated batterig
B = 0,B30 for flooded batteries, or 1,070 for valve regulated ba

Reciprogal equation:

where
0,855 for flooded batteries and 0,8
o = 1,172 for flooded batteries, and Q

<
1
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Annex B
(normative)

Safety labelling

B.1 Definition of the six coloured symbols

The symhnle mentioned in 4.1.5 are shown in figllrn B.1:

The symbols shall have common
dimensipn of 10 mm.

»
»

O mm IEC 2516/2000

sions for symbols in safety labelling

The syn D& a group on the top of the battery (as shown for exgmple in
figure B

No text shall be used with the symbols.

In the drigihal equipment market, the meaning of the symhols shall be found in thel vehicle
manual in the appropriate language.

In the replacement market, the meaning of the symbols shall be in the booklet supplied with
the battery which already contains information for warranty, precautions for handling,
instructions for use, etc.
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