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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SECONDARY CELLS AND BATTERIES CONTAINING
ALKALINE OR OTHER NON-ACID ELECTROLYTES -

RO AELE SEAERD- RECHARGEABLE SINGELECELLSE SECONDARY
SEALED CELLS AND BATTERIES FOR PORTABLE APPLICATIONS -

Part 2: Nickel-metal hydride

FOREWORD

THe International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
alll national electrotechnical committees (IEC National Committees). The object ,of WEC is to pr
infernational co-operation on all questions concerning standardization in the electrical and electronic fiel
this end and in addition to other activities, IEC publishes International Standards,\Technical Specific
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as
Pdblication(s)”). Their preparation is entrusted to technical committees; any IEC, National Committee inte
in|the subject dealt with may participate in this preparatory work. Interdational, governmental and
golvernmental organizations liaising with the IEC also participate in this (preparation. IEC collaborates d
with the International Organization for Standardization (ISO) in accardance with conditions determin
agreement between the two organizations.

Thee formal decisions or agreements of IEC on technical matters express, as nearly as possible, an intern
copsensus of opinion on the relevant subjects since each technical committee has representation fr
inferested IEC National Committees.

IEC Publications have the form of recommendations forlinternational use and are accepted by IEC N
Cgmmittees in that sense. While all reasonable efforts,are made to ensure that the technical content

Pyblications is accurate, IEC cannot be held responsible for the way in which they are used or fq
miginterpretation by any end user.

Inforder to promote international uniformity, |[EC "National Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible in their national and regional publications. Any diver
befween any IEC Publication and the corresponding national or regional publication shall be clearly indica
the latter.

IELC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

Nq liability shall attach tolEC or its directors, employees, servants or agents including individual exper
me¢mbers of its technical committees and IEC National Committees for any personal injury, property dam
other damage of any hature whatsoever, whether direct or indirect, or for costs (including legal feeq
expenses arising ‘out of the publication, use of, or reliance upon, this IEC Publication or any othe
Pyblications.

Atiention is'drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the correct application of this publication.

Attention-is drawn to the possibility that some of the elements of this IEC Publication may be the sub

rising
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“IEC
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non-
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bm all
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br any
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r IEC
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ect of

paentrrights. IEC shall not be held responsible for identifying any or all such patent rights.

This redline version of the official IEC Standard allows the user to identify the changes
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 61951-2 has been prepared by subcommittee 21A: Secondary
cells and batteries containing alkaline or other non-acid electrolytes, of IEC technical
committee 21: Secondary cells and batteries.

This fourth edition cancels and replaces the third edition published in 2011 of which it
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

o agdition-of
e addition of ‘F’ (high recovery type) designation for cells and batteries;
e addition of ‘I’ (low self-discharge type) designation for cells;

vision of Figure 3 (6.1.3.1);

e afldition of “optional pip” note to positive contact;

[ ]
-

e changed leader line position from pip to flats of positive contact (B and G).

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

FDIS Report on voting
21A/623/FDIS 21A/629/RVD

Full information on the voting for the approval of this standard can be found in the repdrt on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A lisf| of all parts of the IEC 61951 serie§’can be found, under the general title Secondary|cells
and patteries containing alkaline or_other non-acid electrolytes — Secondary sealed cell§ and
batteyies for portable applications,*on the IEC website.

The gommittee has decided that the contents of this publication will remain unchanged| until
the gtability date indicated on the IEC website under "http://webstore.iec.ch" in the |data
relate¢d to the specific publication. At this date, the publication will be
e re¢confirmed,

e Withdrawn,

—

placed.by a revised edition, or

e amended.

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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SECONDARY CELLS AND BATTERIES CONTAINING
ALKALINE OR OTHER NON-ACID ELECTROLYTES -

PoRIASLE SEALED RECHARGEMEL = SINGLE CELLS SECONDARY
SEALED CELLS AND BATTERIES FOR PORTABLE APPLICATIONS -

Part 2: Nickel-metal hydride

This

appli

art of IEC 61951 specifies marking, designation, dimensions, tests and requiremen
secondary sealed nickel-metal hydride small prismatic, cylindrical ‘and b
i cells and batteries, suitable for use in any orientation, for por
Cations.

2 Normative references

The

contg
cited
any 4

following documents are referred to in the text in suchda‘way that some or all of

applies. For undated references, the latest edition of(the referenced document (incl
mendments) applies.

IEC §0050-482:2004, International Electrotechnicalk\Vocabulary (IEV) — Part 482: Primary

seco

=]

hdary cells and batteries

IEC 60086-1-(2006), Primary batteries~ Part 1: General

IEC {

0086-2-(2006), Primary batteries — Part 2: Physical and electrical specifications

IEC 61959, Secondary cells and batteries containing alkaline or other non-acid electroly

Mech

IEC ¢
— Sa
for u

anical tests.for sealed portable secondary cells and batteries

2133-1,-Secondary cells and batteries containing alkaline or other non-acid electrd

be\ifyportable applications — Part 1: Nickel systems

s for
utton
table

their

nt constitutes requirements of this document. For dated references, only the e:ﬂition

ding

and

fes —

lytes

fety (requirements for portable sealed secondary cells and for batteries made from them,

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60050-482 and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
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nominal voltage
suitable approximate value of the voltage used to designate or identify-the—veltageof a cell or

a bat

tery

Note 1 to entry: The nominal voltage of a sealed nickel-metal hydride rechargeable single cell is 1,2 V.

Note 2 to entry:

voltage of a single cell.

2017

The nominal voltage of a battery of n series connected cells is equal to n times the nominal

[SOURCE: IEC 60050-482:2004, 482-03-31, modified — Addition of Notes 1 and 2 to entry.]

3.2

rated
capa
mandy

Note
manuf
condit]

Note 2
manuf
proce

[soy

3.3

smal
cell i
more)

3.4

capacity
City value of a cell or battery determined under specified conditions and deglatéd b
facturer

to entry: The rated capacity is the quantity of electricity C5; Ah (ampere-hqurs) declared Q
acturer which a single cell can deliver during a 5 h period when charging, storing,and“discharging und
ons specified in 7.3.2.

to entry: The capacity of a battery is the quantity of electricity C,; Ap-(ampere-hours) declared
acturer which a battery can deliver during a 5 h period, when charged, ‘stored and discharged und
ure described in 7.3.2.

| prismatic cell
n the form of a rectangular parallelepiped whose width and thickness dimensions ar
than 25 mm

cylindrical cell

cell g
diam

3.5
buttg
cell g

3.6

f circular cross-section in which the overall height is equal to, or greater than the o
bter

n cell
f circular cross-settion in which the overall height is less than the overall diameter

nickel-metal hydride cell

cell g
alloy
elect

ontaining)a nickel hydroxide compound for the positive electrode, a hydrogen abso
for the negative electrode, and potassium hydroxide or other alkaline solutio
rolyte

RCE: IEC 60050-482:2004, 482-03-15, modified — Addition of Notes 1 and 2 to entry.

y the

y the
er the

y the
er the

[a—

e not

erall

rbing
n as

Note 1 to entry: Positive electrodes are isolated from negative electrodes by a separator

3.7

nickel-metal hydride battery
assembly of secondary cell(s) as a source of electrical energy characterized by its voltage,

size,

3.8

terminal arrangement, capacity and rate capability

sealed cell
cell which remains closed and does not release either gas or liquid when operated within the
limits of charge and temperature specified by the manufacturer

Note 1 to entry: The cell is equipped with a safety device to prevent dangerously high internal pressure.
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Note 2 to entry: The cell does not require addition to the electrolyte and is designed to operate during its life in its
original sealed state.

Note 3 to entry: The nickel-metal hydride cell, however, may release gas towards the end of its life due
accumulation of hydrogen in the cell.

to the

[SOURCE: IEC 60050-482:2004, 482-05-17, modified — The existing note has been developed
into Notes 1, 2 and 3 to entry.]

3.9

portable cell
cell designed mainly for use in an easily hand-carried battery

3.10
battd
batte

3.1

surfgce temperature limited cell

ry for portable applications
Iy for use in device or appliance which is conveniently hand-carried

cell which performs a function that prevents the temperature increasefrom a certain standard
pointleven at the moment of-anemaly an abnormal occurrence suchlas’short circuit of cel

3.12

high|recovery type cell or battery

cell gr battery which has lower “permanent capacity loss than normal type after storage

Note 1 to entry: It is defined as “high recovery type” in 7.10.2,{T)able 22.

3.13

low gelf-discharge type cell

cell which is able to retain higher charge capacity than normal type after storage by reducing
self-discharge

Note ] to entry: It is defined as “low self-djscharge type” in 7.4.

3.14

9 V type nickel-metal hydridebattery

nickgl-metal hydride battery”which is interchangeable with 9 V primary batteries apd is
composed of cylindricakcells, small prismatic cells or button cells

4 PRarameter measurement tolerances

The pverallnaecuracy of controlled or measured values, relative to the specified or dctual
valugs, shall be within the following tolerances:

a) +1-9% for \/nlfqgn;

b) +1 % for current;

c) £1 % for capacity;

d) +2 °C for temperature;

e) ¥0,1 % for time;

f) £0,1 mm for dimensions;
g) =25 %  for humidity.

These tolerances comprise the combined accuracy of the measuring instruments, the
measurement techniques used and all other sources of error in the test procedure.

The details of the instrumentation used shall be provided in each report of results.
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5 Cell and battery designation and marking

5.1

5.1

A

Cell and battery designation

Small prismatic cells and cylindrical cells

5111 General

2017

Sealed nickel-metal hydride small prismatic rechargeable single cells and cylindrical
rechargeable single cells shall be designated by a letter L, M, J, H or X which signifies:

NOTE

When a cell is intended for permanent chargeZat elevated temperatures, typically higher
40 °(

When a cell is intended for permanent,charge at elevated temperatures, typically higher
50 °d

letten

letten

Whe
L, M,

, a letter "U" is placed after théletter L, M, J, H or X.
When a cell is intended fop-'surface temperature limitation, a letter “S” is placed afte
L or M.
When a cell is intended for rapid charge, typically at 1,0 I, A, a letter "R" is placed aftg
L, M, J, Hor X.
h a cell pr\battery is intended as a high recovery type, a letter “F” is placed after the

Whe

|ow—rate of dischar
W32+ —eHSehRad

=0

H
X

edium rate of discharge (M);

edium high rate of discharge (J);

gh rate of discharge (H);

ery high rate of discharge (X).

1 These cells are typically but not exclusively used for the following discharge<rates:
up to 0,5 1, A;

up to 3,5 1, A;

up to 5,0 7, A;

up to 7,0 I A;

up to and above 7,0 [, A.

2 These currents are expressed as multiples of /, A, where 7, A = C5 Ah/1 h (see IEC 61434).

, a letter "T" is placed after the letter \°M, J, H or X.

J, HerX

nln

h \a” cell is intended as a low self-discharge cell, a letter is placed afte

than

than

I the

r the

etter

the

letter L, M, J, H or X.

5.1.1.2 Small prismatic cells

Sealed nickel-metal hydride small prismatic rechargeable single cells shall be designated by
the letters "HF" followed by a letter L, M, J, H or X followed by letter F, followed by, if
designated, letter |, followed by three groups of figures, each group being separated by a
solidus, as follows:

a)

b)

The two figures to the left of the first solidus shall indicate the maximum width specified
for the cell, expressed in millimetres, rounded up to the next whole number.

The two figures in the middle shall indicate the maximum thickness specified for the cell,
expressed in millimetres, rounded up to the next whole number.
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c) The two figures to the right of the second solidus shall indicate the maximum height
specified for the cell, expressed in millimetres, rounded up to the next whole number.

EXAMPLE HFLF 18/07/49 designation identifies a small prismatic cell of low discharge rate capability, high
recovery type with a maximum width of 18 mm, a maximum thickness of 7 mm and a maximum height of 49 mm.

5.1.1.3 Cylindrical cells

Sealed nickel-metal hydride cylindrical rechargeable single cells shall be designated by the
letters "HR" followed by a letter L, M, J, H or X followed by letter F, followed by, if designated,
letter |, followed by two groups of figures, each group being separated by a solidus, as
follows:

a) Tlhe two figures to the left of the solidus shall indicate the maximum diameter specifigd for

the cell, expressed in millimetres, rounded up to the next whole number.

b) Tlhe two figures to the right of the solidus shall indicate the maximum height 'specifiqd for

the cell, expressed in millimetres, rounded up to the next whole number.

a manufacturer designs a cell with dimensions and tolerances’ which make it
inter¢changeable with a primary cell, the designation of Table 2 shallalso be marked on the

EXAMPLE 1 HRLF 33/62 designation identifies a cylindrical cell of low discharge rate capability, high regovery
type with a maximum diameter of 33 mm and a maximum height of 61,5 mm{

EXAMPLE 2 HRLTF 33/62 designation identifies a cylindrical cell of(low discharge rate capability, intended for
permanent charge at elevated temperatures, high recovery type{ with a maximum diameter of 33 mm jnd a
maximjum height of 61,5 mm.

EXAMPLE 3 HRXRFI 23/43 designation identifies a cylindrieal cell of very high discharge rate capability, intended
for rapid charge, high recovery type, low self-discharge type)with a maximum diameter of 23 mm and a maximum
heighf of 43 mm.

For ¢ells dimensionally interchangeable _with primary cells, the following single or d¢uble
figures following the letter--M-—R-o+S For | may indicate:

e 2D-Size D;

e 1@- Size C;

e 6F Size AA;

o 0p-Size AAA.

NOTE]| Cells dimensionallyinterchangeable with primary cells correspond to M type unless otherwise specifigd

For the purposg)of'this explanation, an example is given below.

EXAMPLE 4<HRMRFIO3 designation identifies a sealed nickel-metal hydride cylindrical rechargeable single cell,
of mefium\discharge rate capability, also intended for rapid charge, high recovery type and low self-disgharge
type, dimensionally interchangeable with primary cell and whose type designation is AAA.

5.1.2 Button cells

Sealed nickel-metal hydride button rechargeable single cells shall be designated by the letters
"HB" followed by letter F, followed by, if designated, letter |, followed by two groups of figures,
each group being separated by a solidus, as follows:

a) The three figures to the left of the solidus shall indicate the maximum diameter specified
for the cell, expressed in tenths of millimetres, rounded up to the next whole number.

b) The three figures to the right of the solidus shall indicate the maximum height specified for
the cell, expressed in tenths of millimetres, rounded up to the next whole number.

EXAMPLE HBFI 116/054 designation identifies a button cell, intended as a high recovery type, low self-discharge
type, with a maximum diameter of 11,6 mm and a maximum height of 5,4 mm.
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5.1.3 Batteries

Sealed nickel-metal hydride rechargeable batteries shall be designated with the following
form:

N1 single cell designation — N2

where
N1 is the number of series connected cells in the battery;
N2 is the number of parallel connected cells if 2 or greater (not shown if value is 1).

EKAMPLE 1 2HFLF 18/07/49 designation identifies a small prismatic cell of low discharge. rate capability,
high recovery type with a maximum width of 18 mm, a maximum thickness of 7 mm andca“maximum helght of

EKAMPLE 2 3HRLF 33/62 designation identifies a cylindrical cell of low , disgcharge rate capability, high
rgcovery type with a maximum diameter of 33 mm and a maximum heighi ‘of 61,5 mm with three [series

EKAMPLE 3 4HRLTF 33/62 designation identifies a cylindrical cell of Jow discharge rate capability, intended
fdr permanent charge at elevated temperatures, high recovery type,cwitti"a maximum diameter of 33 mm|and a

EKAMPLE 4 HRXRFI 23/43 -2 designation identifies a cylindi€al cell of very high discharge rate capability,
infended for rapid charge, high recovery type, low self-discharge type with a maximum diameter of 23 mm and

EKAMPLE 5 HRMRFI03-3 designation identifies a.'séaled nickel-metal hydride cylindrical rechargeable [single
cell, of medium discharge rate capability, also *igtended for rapid charge, high recovery type and loy self-
discharge type, dimensionally interchangeableywith primary cell whose type designation is AAA with| three

e Button cells in battery

EKAMPLE 6 HB 116/054-3 designation identifies a button cell, with a maximum diameter of 11,6 mm|and a
mlaximum height of 5,4 mm with.thteé parallel connected cells.

5.2 | Cell or battery termination

This ptandard does naot specify cell or battery termination.

5.3 | Marking
5.3.1 Small prismatic cells and cylindrical cells

Each| jacketed cell supplied without connections shall carry durable markings giving the
follov ing minimum information:

e sealed rechargeable nickel-metal hydride or Ni-MH;

e rated capacity;

e nominal voltage;

e polarity (+ and -);

e date of manufacture (which may be in code);
e name or identification of manufacturer or supplier;

e mark for promoting useful use of cell resources.
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NOTE 1 This mark is applied where a recycling programme is available.

NOTE 2 In general, sealed nickel-metal hydride rechargeable single cells with connection tabs need no labels if
they form an integral part of a battery, in which case, the battery itself is marked with the above information.

5.3.2 Button cells

Each button cell supplied without connection shall carry durable markings giving the following
minimum information:

e designation as specified in 5.1;

e polarity (+ and -);

. dtte of manufacture (which may be in code);

e npme or identification of manufacturer or supplier.
5.3.3 Batteries
Each| battery shall carry durable markings giving the following minimum information:

o rated capacity;

>

pminal voltage;

e dpte of manufacture (which may be in code).
5.4 | Exemption of wording

Each| cell or battery shall include minimum information on the label as specified in p.3.1
to 5.8.3. Therefore, additional information such as Safety cautions should be included ip the
form Jof a manual not on the cell or battery label,

Each| cell or battery shall include minimumdinformation on the label as specified in 5.3.1 to
5.3.3| Therefore, cells or batteries encased in soft or hard plastic with the safety caudtions
print¢d on the outside should not includg’caution details on the cell or battery label.

6 Dimensions

6.1 | Small prismatic cells and cylindrical cells
6.1.1 General

Figunes 1 and 2 show the shape of the cells.
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Figure 1 — Jacketed cylindrical cells Figure 2~ Jacketed small prismatic cellls

6.1.2 Small prismatic cells

Tabl¢ 1 shows the dimensions for jacketed small ‘prismatic cells.

Table 1 — Dimensions.of jacketed small prismatic cells

Cell designation Width Thickness Height
mm mm mm
HF 15/08/49 14,5 \ 7.4 0\ 48,2~
HF 15/09/49 14,5 8,3 48,2
HF 16/07/34% 16,0 6,6 34,0 D
0 > -1.0
HF 18/07/36 17,3 6,1 > 07 35,7
HF 18/07/49 17,3 6,1 48,2
0
HF 18.09/49 17,3 > -1,0 8,3 48,2 )
HF 18/07/68 17,3 61 ) 67,3 W
HF 18/11/68 17.3 10.7 ) 67.3
HF 18/18/68 17,3 17,3 10 67,3 0
~ ’ -1,5
HF 23/11/68 22,7 j 10,7 67,3
HF 23/15/68 22,7 14,5 _) 67,3
—New-cel-

6.1.3 Cylindrical cells
6.1.3.1 Cells dimensionally interchangeable with primary cells

Table 2 gives the requirements relative to the dimensions for jacketed cylindrical cells which
are dimensionally interchangeable with primary cells (see Figure 3).
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Table 2 — Dimensions of jacketed cylindrical cells
dimensionally interchangeable with primary cells

Dimensions
Cell Type Corresponding [Nominal mm
designation? (“r‘zzgr'zzz':)'; pramary et [Vl A [ B [ c [p | E F G ® oP
Max | Min | Min - Max | Max | Min | Min [ Max [ Min Max
R03
HRO3 AAA 44,5 |(43,3)| 4,3 0,51 3,8 [(20)| 0,8 |10,5]| 9,5 | 0,4
LRO3
R6
HR6 AA 50,5 [(49,2)[ 7,0 051 55 [(4,2) 1,0 |1456]13,5( 0,5
LR6
1,2
R14
HR14 C 50,0 ((48,6)| 13,0 09 | 75 [(55)| 145 26,2249 | 1,0
LR14
R20
HR20 D 61,5 [(59,5)| 18,0 1,0 [ 95 | (A8) 1,5 (34,2323 | 1,0
LR20
NOTE Figufes in parentheses are reference values.
a8 Cell designations shall be in accordance with the nomenclature rules given in IEC 60086-1.
b In some ¢ountries these cell types are also known as AAA (R 03); AA (R 6); C (R\14); D (R 20).

¢ Carbon z

nc cells (R) and alkaline primary cells (LR) shall be compliant with¢the.provisions of IEC 60086-2, respe

ctively.

d  There is| no specification for the value “D” for sealed nickel-metal-hydride cylindrical rechargeable |single cells
interchanpgeable with primary cells.
Optional pip
F
ol &L Key
3 I ———— gy S— i{ ) 4 maximum overall height of the cell
B minimum distance between the flats of the positive and the
negative contacts
C minimum outer diameter of the negative flat contact surface
% o - D maximum inner diameter of the negative flat contact surfacg
© E maximum recess of the negative flat contact surface
F maximum diameter of the positive contact within the spegified
projection height
I Lui', _ ] G minimum projection of the flat positive contact
—--ﬂ-'-r:.:.l—"" H'_::;: '
_'_'_ D @ maximum and minimum diameters of the cell
C QP concentricity of the positive contact
[}
IEC
Figure 3 — Jacketed cells dimensionally interchangeable with primary cells
6.1.3.2 Cells not dimensionally interchangeable with primary cells

Table 3 shows the dimensions for jacketed cylindrical cells not dimensionally interchangeable
with primary cells.
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Table 3 — Dimensions of jacketed cylindrical cells
not dimensionally interchangeable with primary cells

Cell designation 2 Diameter Height
mm mm
HR 11/45 10,5 \ 44,5 N
HR 11/51 10,5 50,5
HR 11/67 10,5 67,0
HR 15/43 14,5 43,0
HR 15/49 14,5 49,0 0
HR 15/51 14,5 50,5 X
5 HR 15/67 15,0 67,0
HR 17/29 17,0 80,7 28,5
HR 17/43 17,0 43,0 )
HR 17/50 17,0 50,0
HR 17/67 17,0 67,0 gz,o
5 HR 18/44 18,0 43,5 N
5 HR 18/67 18,0 67,0
B HR 19/67 19,0 / 67,0
HR 23/34 23,0 \ 34,0
HR 23/43 23,0 43,0 > 81,5
5 HR 23/44 23,0 43,5
5 HR 23/50 23,0 50,0
5 HR 23/60 230 61,0
HR 26/47 25,8 > 0 47,0 <
HR 26/50 25,8 -1.0 50,0
HR 33/36 33,0 36,0 ~ 82,0
HR 33/62 33,0 61,5
~/
HR 33/91 33,0 91,0 0/-25
‘ 5 HR 34/60 33,5 J 59,5 0/-2,0
a8  The letters(HR o be followed by L, M, H or X and T and/or R as appropriate (see 5.1).
‘ b__glhow eclis>

6.2 Button cells

‘ Cells shall be constructed as design | or Il (see Figure 4 below).
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DESIGN | DESIGN I

IEC

NOTE The polarity of design | is not standardized.

IEC

Figure 4 — Button cells

Tablg¢ 4 shows the dimensions of sealed nickel-metal hydride button rechargeablée\single

Table 4 — Dimensions of button cells

cells.

Cell designation Overall Diameter, d Overall Height, &
mm mm
HB 079/054 7.9 } 5,4 A
HB 116/054 11,6 5 0 5.4
HB 156/064 15,6 6,4
HB 222/048 22,2 4,8 0
HB 252/061 25,2 > _8,3 6,1 > -0.6
HB 252/065 25,2 6,5
HB 252/078 25,2 7,8
HB 347/060 34,7 ) 6,0 Y,

6.3 | 9V type nickel-metal hydride batteries

Figue 5 shows the shape of 9\ type nickel-metal hydride batteries.
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Terminals: miniature snap fasteners.
, |
S - For general information, see IEC 60086-1.
\ 1: Socket
L © - 2: Stud
~ ~
‘ Iy
[
\ | i
\ | m
N~ O —_—
! ~ ~ )
|
[ ro
1 1 ! |
| I ls ]
\, -
S -l
lg
I Stud
IEC
Battery
Figure 5 — 9 V type nickel-metal hydride batteries
Tabl¢ 5 shows the dimensions of 9 V type nickel-metal iydride batteries.
Table 5 — Dimensions of 9 V typéickel-metal hydride batteries
Correspon- Nomi Dimensions
. ominal
Type ding mm
designation rimar voltage
g p y v
battery 3 hg I I Iy hy | hg I I ’1 Ty
6F22 Max-'48,5 | 46,4 | 26,5 | 17,5 |12,95] 3,10 5,77
8,4
00§P 6LR61 (2,55) (5,38)[(0,8)1(0,4)
7,2 Min. | 46,5| - |24,5|15,5|12,45|2,90 5,67
6LP3146
7 Electrical tests
7.1 | General
Charge and discharge currents for the tests in accordance with this Clause 7 and| with
Clausedd 'shall be based on the rated capacity, (Cs Ah). These currents are expressgd as
multiples of LA where [ A= Cc Ah/1 h

In all tests, except where noted, no leakage of electrolyte in liquid form shall be observed.

7.2 Charging procedure for test purposes
7.21 Charging procedure for cell

Prior to charging, the cell shall be discharged in an ambient temperature of 20 °C £ 5 °C, at a
constant current of 0,2 /; A, down to a final voltage of 1,0 V.

Unless otherwise stated in this document, the charging procedure for test purposes shall be
carried out in an ambient temperature of 20 °C £ 5 °C, a relative humidity of 65 % + 20 %, at a
| constant current of 0,1 I, A, for 16 h. The tests shall be performed within-ene 2 months of the
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arrival—date—or—thepurchasing manufacture date. Manufacture date is determined by the

manu

7.2.2

facturer.

Charging procedure for battery

Prior to charging, the battery shall be discharged in an ambient temperature of 20 °C £ 5 °C,

at a constant current of 0,2 /; A-dewn-to-a-final-veltage-ef1;0-\/ until its voltage is equal to the

number in the series connected cells times 1,0 V, unless otherwise specified by

manu

facturer.

the

The charging procedure for the battery shall be carried out as recommended by the

many
of 65
many

7.3
7.3.1

The following discharge tests shall be carried out in the sequence given:

7.3.2

7.3.2,

% £ 20 %. The tests shall be performed within 2 months of manufacture date.
facture date is determined by the manufacturer.

Discharge performance

General

Discharge performance at 20 °C

1 General

facturer in an ambient temperature of 20 °C + 5 °C and a relative huymidity

The

The ¢ell or battery shall be charged in accordance withy7.2. After charging, the cell or battery
shall|be stored in an ambient temperature of 20 °C%'5 °C, for not less than 1 h and not more
than @ h.
7.3.2.2 Discharge performance for cell§ at 20 °C
The ¢ell shall then be discharged in anzambient temperature of 20 °C + 5 °C as specified in
Tablgs 6 or Table 7. The duration of-discharge shall not be less than the values specified in
Tablgs 6 or Table 7.
The P,2 I; A discharge test s performed in order to verify the declared rated capacity gf the
cell.
Table 6 — Discharge performance at 20 °C for small prismatic cells and cylindrical gells
Discharge conditions Minimum discharge duration
h/min
Rate of Final voltage Cell designation
constant
durrent
L/LT/LU/LS M/MT/MU/MS/J/JT H/HT/HU X
A V
0212 1,0 5h 5h 5h 5h
1,0 1, 0,9 - 42 min 48 min 54 min
5,01,° 0,8 - - 6 min 9 min
10,0 7, ° 0,7 - - - 4 min
2  Five cycles are permitted per cell for this test. The test shall be terminated at the end of the first cycle of each
cell which meets the requirement.
b Prior to the 5 I, A and 10 /, A tests, a conditioning cycle may be included if necessary. This cycle shall consist
of charging at 0,1 /, A in accordance with 7.2 and discharging at 0,2 7, A in an ambient temperature of
20 °C £ 5 °C according to 7.3.2.
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Table 7 — Discharge performance at 20 °C for button cells

Discharge conditions

Minimum discharge duration
Rate of constant current Final voltage h/min
A \%
0,212 1,0 5h
1,0 1, 0,9 35 min

@ Five cycles are permitted for this test. The test shall be terminated at the end of the first cycle which meets

the requirement.

7.3.2,3 Discharge performance for batteries at 20 °C
The pattery shall then be discharged, as specified in Table 8, in an ambient temperature of
20 °¢ + 5 °C at a constant current of 0,2 /; A until its voltage is equal to the-number of series

conngcted cells times 1,0 V, unless otherwise specified by the manufacturer:

The [0,2 [; A discharge test is performed in order to verify the (declared rated capacity
of th¢ cell.

Table 8 — Discharge performance at 20 °C/for batteries

Discharge conditions
Rate of Final voltage Minimum discharge duration
cpnstant Y h
dqurrent
A
021772 1,0x NP 5

[

is the number of series connected cells ifi the battery.

a8 F|ve cycles are permitted per battery for thisstest. The test shall be terminated at the end of the first [cycle
hch battery which meets the requirement:

7.3.214

Rated capacity (mAh) compliance test (example)

Tablg 9 is an exampleSshowing compliance of a cell or battery test sample (sample siz¢ 32)
wher] the manufacturecdeclares a rated capacity of 2 000 mAh.

Table 9 — Rated capacity (mAh) compliance test (example)

Sample-n° Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5° Capacity
1 1920 1950 1900 2 005 2 004
2 2 000 200
3 1920 1950 2000 2 000
4 1860 1890 1900 1950 2 000 2 000
5 2 005 2 005
Samples 6 to 31
32 1970 2010 2 010
Rated capacity 2 000
2  Five cycles are permitted for this test.
b Individual capacity (mAh) measurements for samples 6 to 31 are not explicitly shown in this table for brevity.
When conducting discharge performance testing all 32 samples shall be tested to meet the requirements.
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7.3.3

Discharge performance at 0 °C

-21 =

The cell shall be charged in accordance with 7.2. After charging, the cell shall be stored, in an

ambient temperature of 0 °C = 2 °C for not less than 16 h and not more than 24 h.

The cell shall then be discharged in an ambient temperature of 0 °C + 2 °C as specified
in Tables 10 or Table 11. The duration of discharge shall not be less than the values specified
in Tables 10 or Table 11.

Table 10 — Discharge performance at 0 °C for small prismatic cells and cylindrical cells

Discharge conditions

Minimum discharge duration

N O

h/min

Rate of Cell designation

constant Final voltage

durrent \V; L/LT/LU/LS M/MT/MU/MS/J H/HT/HU X

A
0,21, 1,0 2h 4 h 4 h 4 h 30 min
1,0 1, 0,9 - 36 min 42-iin 48 min
.0/, @ 0,8 - - 15*min 21 min
072 0,8 - - - 12 min
@ Pfior to the 2,0 /, A and 3,0 /, A tests, a conditioning cycle may be ‘ncluded if necessary. This cycle|shall

nsist of charging at 0,1 I, A in accordance with 7.2 and discharging+at 0,2 7, A in an ambient temperaty
D °C + 5 °C according to 7.3.2.

re of

Table 11 — Discharge performance at 0 °C for button cells

Discharge conditions

Rate of constant current

Final voltage

Minimum discharge duratig

n

0,2 I, 1,0 4 h
1,0 1, 0,9 27 min

at 0,

Discharge petformance for rapid charge cells (R cells)

store(d and.discharged as specified in 7.3.2 and 7.3.3.

The

7.3.4]

R cells shall be charged at a constant current of 1,0 7; A for 1,2 h or other appropriate cH
termination methed as recommended by the cell manufacturer, followed by a ch
I; A for-2<h; in an ambient temperature of 20 °C + 5 °C. After charging, the cell shall be

jucation of discharge shall not be less than the values specified in Table 6 for disch

at 20 °C £ 5 °C and in Table 9 for discharge at 0 °C + 2 °C.

7.4

Charge (capacity) retention

arge
arge

arge

The charge (capacity) retention shall be determined by the following test. After charging in
accordance with 7.2, the cell shall be stored on open circuit for-28-days a specified time. The
average ambient temperature shall be 20 °C + 2 °C. The temperature may be allowed to vary
within the range of 20 °C = 5 °C for short periods during the storage.

The cell shall be discharged under the conditions specified in 7.3.2 at a rate of 0,2 I, A. The

duration of discharge after 28 days storage at 20 °C shall not be less than:

e 3 h for small prismatic cells and cylindrical cells;

e 3 h 45 min for button cells.
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For cells designated as low self-discharge type, defined in 5.1, the duration of discharge after

6 mo
e 3
7.5

7.5.1

7.5.1

nths storage at 20°C shall not be less than:
h 45 min for cylindrical cells.
Endurance
Endurance in cycles

| General

Prior to the endurance in cycles test, the cell shall be discharged at a constant current

of 0,2 1, A'to afinal voltage of 7,0 V.

The following endurance test shall then be carried out, irrespective of cell designation, jn an
ambigent temperature of 20 °C + 5 °C. Charge and discharge shall be carried out\at conjstant
currgnt throughout, in accordance with the conditions specified in Tables 12,'\Table 13, Table

14 and Table 15. Precautions shall be taken to prevent the cell-case temperature from fising

abovp 35 °C during the test, by providing a forced air draught if necessaryz
NOTE| The actual cell temperature, not the ambient temperature, determines cell performance.
7.5.1.2 Small prismatic, button and cylindrical cells not dimensionally
interchangeable with primary cells
Table 12 — Endurance in cycles for small prismatic, button and
cylindrical cells not dimensionally interchangeable with primary cells
Stand in charged .
Cycle number Charge condition Discharge
1 0,10 7, A for 16 h None 0,25 I, A for 2 h 20 mip @
2 to 48 0,25 1, A for 3 h 10 min None 0,25 I, A for 2 h 20 mip @
49 0,25 1, A for 3 h 10~min None 0,25,Ato 1,0V
50 0,10 I, A for16°h 1hto4h 0,20 ,Ato1,0V?®

2 If|the cell voltage drops below 1,0\, discharge may be discontinued.

b lt]is permissible to allow sufficient open-circuit rest time after the completion of discharge at cycle 50, §o as
tq start cycle 51 at a convenient time. A similar procedure may be adopted at cycles 100, 150, 200, 250, 300,
390, 400 and 450.

Cycles 1 to 50/8hall be repeated until the discharge duration on any 50t cycle becomes less
than (3 h. At(this stage, a repeat capacity measurement as specified for cycle 50 sh3all be
carried oufs

The endurance test is considered anplptp when two such successive rnlnar‘i’ry (‘\I/(‘Ipe give

discharge durations of less than 3 h. The total number of cycles obtained when the test is
completed shall not be less than:

e 4
e 5
e 5
e 5

7.5.1

00 for small prismatic cells;
00 for L/LR, M/MR, J/JR, H/HR or X/XR cells;
0 for LT/LU, MT/MU, JT or HT/HU cells;

00 for button cells.

.3 Cylindrical cells not dimensionally interchangeable with primary cells
(accelerated test procedures)
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General

In ornder to accelerate the test or to use cycling conditions approximating those in ictual
applifations, one of the following alternative procedures, shown in Tables 13, 14 an

relevant to the cell may be carried out as an alternative to 7.5.1.2.

7.5.1.3.2

H or X cells

Table 13 — Endurance in cycles for H or X cells

15,

Stand in charged

Total duratidn

Cycle number Charge ios Discharge
condition
Subsequent rest
1 0,17, Afor 16 h 30 min 1,0/Ato 1,0V 30 min to 90 min
2 to 48 0,37, Afordah? 30 min 7,0,Ato 1,0V 30 min to 90 min
49 O,BI‘Afor4ha 24 h 1,0,Ato 1,0V 30 min to 90 min
50 0,17, Afor 16 h 1htodh 0,2,Ato 1,0V b

390, 400, and 450.

a8 Qr appropriate charge termination, as recommended by.the manufacturer.

b lt]is permissible to allow sufficient open-circuit ré§t\time after the completion of discharge at cycle 50, $o as
td start cycle 51 at a convenient time. A similar,procedure may be adopted at cycles 100, 150, 200, 250, 300,

Cyclgs 1 to 50 shall be repeated until the discharge duration to the final voltage of 1,0 |V on
any 49" cycle becomes less tha 30 min or until the discharge duration to the final voltape of
1,0 M on any 50" cycle becomes less than 3 h. At this stage, a repeat capacity measurement
as specified for cycle 50 shall be carried out and if the discharge time is less than 3 h again
the t¢st is terminated.

The fotal number ef eycles obtained when the test is completed shall not be less than 500Q.

7.5.1.3.3

X cells

Table 14 — Endurance in cycles for X cells

. etaldueatien
Cycle number Charge Stand in _c_harged Discharge i i
condition
Subsequent rest
42 min
1 0,11, Afor16 h 30 min 507,At0o0,8V
30 min to 90 min
42 min
2 t0 48 1,0, Afor1ha 30 min 50/ Ato0,8V
30 min to 90 min
42 min
49 1,0, Afor1ha 24 h 50/ Ato0,8V
30 min to 90 min
50 0,11, Afor16 h 1htod4h 0,21tAto1,OVb b
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Or appropriate charge termination, as recommended by the manufacturer.

It is permissible to allow sufficient open-circuit rest time after the completion of discharge at cycle 50, so as to

start cycle 51 at a convenient time. A similar procedure may be adopted at cycles 100, 150, 200, 250, 300, 350,

400 and 450.

Cycles 1 to 50 shall be repeated until the discharge duration to the final voltage of 0,8 V on
any 49" cycle becomes less than 5 min or until the discharge duration to the final voltage of
1,0 V on any 50" cycle becomes less than 3 h. At this stage, a repeat capacity measurement
as specified for cycle 50 shall be carried out and if the discharge time is less than 3 h again

the testistermmated:

The fotal number of cycles obtained when the test is completed shall not be less than-50(Q.

7.5.1.3.4

HR or XR cells

Table 15 — Endurance in cycles for HR or XR cells

Discharge
Cyc|e number Charge chargsc:gnci::iition - Ietal—du#an}n
Subsequent rest
1 Do e e 30-min B 90-min
2|1 to 48 1,0 I; A for @ 20 to 30 min NO Lt Ato1,0V 90-min 10 min to [30 min

49 1,0 I; A for @ 24 h 1,0 Ato 1,0V 90-min 10 min to (30 min
50 :JiSSItO,A‘I foAa orah 1hto 40 02Ato1,0VP b

With appropriate charge termination, as recommendéed by the manufacturer, for example use —AV or A7/At|control

method.

It i permissible to allow sufficient open-circuit’ rest time after the completion of discharge at cycle 50, sp as to

staft cycle 51 at a convenient time. A similar procedure may be adopted at cycles 100, 150, 200, 250, 300, 350,

400l and 450.

Cycles 1 to 50 shall be repeated until the discharge duration to the final voltage of 1,0
any 4 9" cycle becomes less than 30 min or until the discharge duration to the final volta

1,0
as spe

the test-is shall béxterminated.

The fotal numbker of cycles obtained when the test is completed shall not be less than 50Q.

7.5.11.4

on any 50" cycle.becomes less than 3 h. At this stage, a repeat capacity measure|
ecified for cycte,;50 shall be carried out and if the discharge time is less than 3 h again

Cylindrical cells dimensionally interchangeable with primary cells

\V on
ge of
ment

In order to use cycling conditions realistic to actual consumer usage of cylindrical cells
dimensionally interchangeable with primary cells, one of the following procedures, shown in
Table 16 shall be carried out.
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Table 16 — Endurance in cycles for cylindrical cells dimensionally
interchangeable with primary cells

Cycle number Charge Stand in _c_harged Discharge Subsequent rest
condition
1to 49 0,5 I, A for @ 20 min to 30 min 05,Ato 1,0V 10 min to 90 min
50 0,10 7/, Afor 16 h 1htodh 0,2,Ato 1,0V b

Charge termination is —AV = 5 mV to 10 mV or 132 min. Additionally, if charge termination does not comply

with the aforementioned condition, testing shall be terminated.

It is permissible to allow sufficient open-circuit rest time after the completion of discharge at cycle 50, so as

400

t Fpps a4 ot H s B il <l b o tadl ot ! 400
Staft Cytre—oTat a Cofrvetre T e Strat protetureay ot atoptret—atr CyCreS— oo ToU~

Cyclgs 1 to 50 shall be repeated until the discharge duration to the final voltage 6{™,0
any 30t cycle becomes less than 3 h. At this stage, a repeat capacity measuremeént con
as specified for cycle 50 shall be carried out and if the discharge time is less\than 3 h a
the t¢st shall be terminated.

The fotal number of cycles obtained when the test is completed shallnab be less than:

7.5.211

200 for AAA cells with a rated capacity less than 800 mAh;

—

00 for AAA cells with a rated capacity of 800 mAh or more;
200 for AA cells with a rated capacity less than 2 100 nih;
100 for AA cells with a rated capacity of 2 100 mAIT™Or more;
200 for D and C cells.

Permanent charge endurance

Small prismatic and button cells

Ther¢ is no requirement for permanent*charge endurance tests on small prismatic and b

7.5.2.2

L, M, H or X cylindrical cells

Prior|to this test, the cell'shall be discharged at 0,2 /; A to a final voltage of 1,0 V.

The

following permanent charge endurance test shall be carried out in an am

tempgrature of 20\°C + 5 °C. Charge and discharge shall be carried out at constant cy

\/ on
Hition
gain,

utton

bient
rrent

throughout, using the conditions specified in Table 17.

Table 17 — Permanent charge endurance for L, M, H or X cells

Tycle number

Charge

Discharge ©

1

2
3
4

0,05 1, A for 91 days
0,05 I A for 91 days
0,05 1, A for 91 days
0,05 I A for 91 days

0,2/,Ato 1,0V
0,2/,Ato1,0V
0,2/,Ato1,0V
0,2/,Ato1,0V

a8 The discharge is carried out immediately on completion of charging.

Precautions shall be taken to prevent the cell-case temperature from rising above 25 °C

during the test by providing a forced air draught if necessary.

The discharge duration at cycle 4 for cells shall not be less than 3 h.
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.3 LT, MT or HT cylindrical cells

2017

The permanent charge endurance test shall be performed in three steps according to the

cond

itions specified in Table 18.

It consists of:

o a

L a

L a

charge acceptance test at +40 °C;
n ageing period of six months at +70 °C;

final charge acceptance test to check the cell's performance after ageing.

NOTE
of per

Prior
of 1,
not

The
spec
or +7

The
disch

After
temp

Durir
cell-g
nece

NOTE|

The discharge duration of the.three cycles at +70 °C shall be recorded. Leakage of electf

shall

1 The six months ageing period and the temperature of +70 °C have been selected to simulate four
manent charge operation at +40 °C.

to this test, the cell shall be discharged at 20 °C + 5 °C, at 0,2 I, A, to @ final vo
V and stored, in an ambient temperature of +40 °C + 2 °C, for not less\than 16 K
ore than 24 h.

years

Itage
and

cell shall then be charged and discharged at constant currendityunder the conditions

fied in Table 18 while maintained in an ambient temperature of +40 °C %
0 °C £ 2 °C respectively as appropriate.

discharge conditions A or B may be chosen to suitthe user's requirements.
arge is carried out immediately on completion of charging.

performing the first charge acceptance test ab +40 °C the cell is stored in an am
erature of +70 °C + 2 °C for not less than 16 firxand not more than 24 h.

g the ageing period of six months at #70 °C, precautions shall be taken to preven
lase temperature from rising above “+75 °C, by providing a forced air draug
Ssary.

2 The actual cell-case temperature,‘not the ambient temperature, determines cell performance.

not occur during this test

After
of +

the initial chargeacceptance test are then repeated using the conditions specifig

Tabl
Tabl

completion of the“ageing period, the cell shall be stored in an ambient temper
0 °C £ 2 °C for_ not less than 16 h and not more than 24 h. The three cycles at +40

18. The<dduration of discharge for cells shall not be less than the values specifi
18.

2°C

The

bient

t the
ht, if

olyte

ature
°C of
d in
ed in
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Table 18 — Permanent charge endurance for LT, MT or HT cells

Cycle Ambient Charge Discharge A or B 2 Minimum d_lscharge
number temperature duration

A:0,2,Ato1,0V

1 0,057, Afor48h or No requirement
B:1,0,Ato1,0V
A:0,2,Ato 1,0V 3 h 45 min

2 +40°C+2°C 0,057, Afor24h or
B:10/Ato10V 42 min
A:0,2,Ato 1,0V 3 h 45 min

3 0,057, Afor24h or
B:1,0;Ato1,0V 42, min
A:0,2,Ato 1,0V

4 0,05 1, A for 60 days or

B:1,0,Ato1,0V
A:0,2,Ato 1,0V
5 +70°C+2°C 0,05 1, A for 60 days or No requirement
B: 1,0 1, A tor oV
A: 0,21 Ato1,0V
6 0,05 1, A for 60 days or

B{1,0,Ato1,0V

A:0,2,Ato1,0V

7 0,057, Afor48h or No requirement
B:1,0,Ato1,0V
A:0,2/,Ato1,0V 2 h 30 min

8 +40°C+2°C 0,05 7, A for24 h or
B:1,0,Ato1,0V 24 min
A:0,2,Ato1,0V 2 h 30 min

9 0;05 7, Afor24h or
B:1,0;Ato1,0V 24 min

a8 [ischarge Afor is usedewith LT, MT or HT cells.

jw)

ischarge B-fer is used-with MT or HT cells only.

7.5.2.4 JT eylindrical cells

The following permanent charge endurance test shall be carried out in order to establish the
number et charge/discharge cycles that a cell may accumulate under the following conditions.

Prior to this test, the cell shall be discharged at 0,2 7; A at 20 °C = 5 °C to a final voltage of
1,0 V and stored, in an ambient temperature of +55 °C + 2 °C, for not less than 16 h and not
more than 24 h.

The cell shall then be charged at a constant current of 0,033 I; A for 28 days while maintained
in an ambient temperature of +55°C + 2°C and discharged, in the same ambient
temperature, at 1,0 /; A to a final voltage of 1,1 V.

The endurance test is considered complete when two successive capacity measurement
cycles give discharge durations of less than 30 min. The total number of cycles successfully
completed shall not be less than 6.
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7.5.2.5 LU, MU or HU cylindrical cells

2017

The permanent charge endurance test shall be performed in three steps according to the
conditions specified in Table 19.

It co

nsists of:

e acharge acceptance test at +50 °C;

e an ageing period of twelve months at +70 °C;

o afinal charge acceptance test to check the cell's performance after ageing.

NOTE[1 The twelve months ageing period and the temperature of +70 °C have been selected to simulaf]

years

of permanent charge operation at +50 °C.

Prior|to this test, the cell shall be discharged at 20 °C + 5 °C, at 0,2 ; A, to & final vo

of 1,
not

The

V and stored, in an ambient temperature of +50 °C + 2 °C, for not less\than 16 K
ore than 24 h.

spec|fied in Table 19 while maintained in an ambient temperature of +50 °C =
or +7]0 °C = 2 °C respectively as appropriate.

The

discharge conditions A or B may be chosen to suitthe user's requirements.

discharge is carried out immediately on completion of charging.

After| performing the first charge acceptance test at)+50 °C, the cell is stored in an am
tempgrature of +70 °C + 2 °C for not less than 16 fixand not more than 24 h.

Durir

the

gell-case temperature from rising above +75 °C, by providing a forced air draug

necepsary.

NOTE|2 The actual cell-ease temperature,‘not the ambient temperature, determines cell performance.

The

discharge duration of the.three cycles at +70 °C shall be recorded. Leakage of electt

shall[not occur during this testl

After| completion of the“ageing period, the cell shall be stored in an ambient temper
of +50 °C £ 2 °C for not less than 16 h and not more than 24 h. The three cycles at +50

the
Tabl
Tabl

19. The<dduration of discharge for cells shall not be less than the values specifi

initial chargeacceptance test are then repeated using the conditions specifie
19.

e four

Itage
and

cell shall then be charged and discharged at constant currentsyunder the conditions

2°C

The

bient

g the ageing period of twelve months.at“+70 °C, precautions shall be taken to prévent

ht, if

olyte

ature
°C of
d in
ed in
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Table 19 — Permanent charge endurance for LU, MU or HU cells

Cycle Ambient . Minimum
number temperature Charge Discharge AorB 2 discharge duration
A:027, A to10V
1 0,057, Afor48h or No requirement
B:1,0,A to1,0V
A:02, A to10V 3 h 45 min
2 +50°C+2°C 0,057, Afor24 h or
B:1,0,A to1,0V 42 min
U’Ub It/.\]’or 24 N II"\ U, 2 ltA w T,U'V Oil“fslll;ll
3 or
B:1,0,A to1,0V 42-min
A: 021 A to1,0V
4 0,05 I A for 120 days or
B:1,0,A to1,0V
A: 021 A to1,0V
5 +70°C+2°C 0,05 1, A for 120 days or No requirement
B:1,0,A to1,0V
0,05 1, A for 120 days A02 LA to10V
6 or
B:1,0 A tods0V
A: 021 Acto 1,0V
7 0,057, Afor48h or No requirement
B: 140 %A to 1,0V
AL 02, A to1,0V 2 h 30 min
8 +50°C+2°C 0,057, Afor24 h or
B:1,0,A to1,0V 24 min
0,05 1, A for 24 h A: 0,2 I A to1,0V 2 h 30 min
9 or
B:1,0,A to1,0V 24 min
a8 A: for LU, MU or HU cells.
B: for MU or HU cells only.
7.6 | Charge acceptance at constant voltage
This document does-not specify a charge acceptance test at constant voltage.
Charping at constant voltage is not recommended.
7.7 | Overcharge
7.71

’ 3 3 3 ’

3

The ability of the cell to withstand an overcharge shall be determined by the following test.

Prior to this test, the cell shall be discharged in an ambient temperature of 20 °C + 5 °C, at a

constant current of 0,2 I; A, down to a final voltage of 1,0 V.

The cell shall then be charged, in an ambient temperature of 20 °C + 5 °C, at a constant
current of 0,1 /; A for 48 h. After this charging operation, the cell shall be stored, in an

ambient temperature of 20 °C + 5 °C, for not less than 1 h and not more than 4 h.

The cell shall then be discharged at 20 °C + 5 °C at a constant current of 0,2 I, A to a final

voltage of 1,0 V.
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The duration of discharge shall not be less than 5 h.

7.7.2 LT/LU, MT/MU or HT/HU cylindrical cells

The ability of the cell to withstand an overcharge shall be determined by the following test
performed at 0 °C = 2 °C in circulating air.

Prior to this test, the cell shall be discharged in an ambient temperature of 20 °C £+ 5 °C
at 0,2 I; A to a final voltage of 1,0 V and stored, at 0 °C + 2 °C, for not less than 16 h and not
more than 24 h.

CharEe and discharge shall be carried out at constant current, using the conditions specified
in Taple 20. The discharge condition A or B may be chosen to suit the user's requirements.

Table 20 — Overcharge at 0 °C

Discharge A 2@ Discharge B 2@
Charge
LT/LU, MT/MU, HT/HU cells MT/MU, HT/HU cells
0,05 7, A for 28 days 0,2,Ato 1,0V 1,0;Ato 0,9V

a8 The discharge is carried out immediately on completion of charging.

The gdluration of discharge shall not be less than that spe€gified in Table 9.

7.7.3 J cylindrical cells

The pbility of the cell to withstand an overcharge shall be determined by the followind test
perfgdrmed at +5 °C = 2 °C in circulating air.

Prior|to this test, the cell shall be discharged, in an ambient temperature of 20 °C + 5 °C| at a
constant current of 0,2 I A, to a finalyvoltage of 1,0 V and stored, at +5 °C £ 2 °C, for no{ less
than [16 h and not more than 24 h.

The rell shall then be charged, in an ambient temperature of +5 °C + 2 °C, at a conjstant
currgnt of 0,1 I; A, for_48 *h. After this charging operation, the cell shall be stored, In an
ambipnt temperature of\20 °C + 5 °C, for not less than 16 h and not more than 24 h.

The tell shall then*be discharged at 20 °C + 5 °C at a constant current of 0,2 /; A to ajfinal
voltape of 1,0-¥

The Turation of discharge shall not be less than 5 h.

7.7.4 JT cylindrical cells

The ability of the cell to withstand an overcharge shall be determined by the following test
performed at +5 °C = 2 °C in circulating air.

Prior to this test, the cell shall be discharged, in an ambient temperature of 20 °C + 5 °C, at a
constant current of 0,2 I; A, to a final voltage of 1,0 V and stored, at 5 °C £ 2 °C, for not less
than 16 h and not more than 24 h.

The cell shall then be charged, in an ambient temperature of +5 °C + 2 °C, at a constant
current of 0,05 7, A, for 96 h. After this charging operation, the cell shall be stored, in an

ambient temperature of 20 °C + 5 °C, for not less than 16 h and not more than 24 h.
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The cell shall then be discharged at 20 °C + 5 °C at a constant current of 1,0 /; A to a final
voltage of 1,1 V.

The duration of discharge shall not be less than 37 min.

7.7.5

R cylindrical cells

The ability of the cell to withstand an overcharge shall be determined by the following test.

Prior to this test, the cell shall be discharged in an ambient temperature of 20 °C + 5 °C, at a

cons

The
curre
recot
temp
shall
than

The
volta

The dluration of discharge shall not be less than 5 h.

7.8

ant current of 0 2 ll A_to a final \/nl’rngp of 10V

nt of 1,0 I; A for 1,2 h or other appropriate charge termination such as -AV ¢
erature at a constant current of 0,1 I; A for 48 h. After this charging operation, th

4 h.

Cell shall then be discharged at 20 °C + 5 °C at a constant Gurrent of 0,2 /; A to a
je of 1,0 V.

Safety device operation

cell shall then be charged in an ambient temperature of 20 °C + 5 °C at.@_eoOnstant

r as

hmended by the manufacturer. Then charging should be continued in the same ampient

cell

be stored, in an ambient temperature of 20 °C £ 5 °C, for not less than,1 h and not more

final

Warn

DISCONNECTED FROM THE CHARGE CURRENT.
FOR THIS REASON, THE TEST SHALL BE CARRIED OUT IN A PROTECTIVE CHAMBER.

ing: EXTREME CAUTION SHALL BE EXERCISED'WHEN CARRYING OUT THIS TEST ! CELLS SHALL
BE TESTED INDIVIDUALLY, AND IT SHOULD BE NOTED THAT CELLS FAILING TO MEET THE
REQUIREMENT COULD BURST WITH EXPLOSIVE FORCE EVEN AFTER THE CELL HAS BEEN

The
will o

NOTE
applic

The
cons

The

Some button cells™do not have a-safety gas release vent. This test-should—neot-beperformed

bble on this type ofcell.

Cell shall undergo a forced discharge in an ambient temperature of 20 °C + 5 °C,
ant current of 0,2 I, A, to a final voltage of 0,0 V.

urrent shall then be increased to 1,0 7; A and the forced discharge continued in the

ambi

ollowing test shall be carried out in order to establish that the safety device of the cell
perate to allow the escape of gas when the internal pressure exceeds a critical valug.

is not

at a

pame

ent\temperature of 20 °C + 5 °C, for 60 min.

During and at the end of this discharge, the cell shall not disrupt or burst. Leakage of
electrolyte and deformation of the cell are acceptable.

7.9

Surface temperature limitation device operation (for S cell only)

Warning: EXTREME CAUTION SHALL BE EXERCISED WHEN CARRYING OUT THIS TEST! THE CELL

COULD BURST WITH EXPLOSIVE FORCE OR ITS CONTENT COULD FLOW OUT. IN ADDITI
IT SHOULD BE NOTED THAT THE CELL WILL GENERATE HEAT.

FOR THIS REASON, THE TEST SHALL BE CARRIED OUT IN A PROTECTIVE CHAMBER.

ON,

The following test shall be carried out in order to establish that the surface temperature
limitation device will operate to prevent the cell temperature from excessively rising when the

surfa

ce temperature limited cell is misused.
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After charging in accordance with 7.2, the test shall be carried out as follows:

Test method: Four cells shall be connected in series but one of the four cells shall be placed
in a reverse position. In this state, the terminals of the series string are connected by a wire to
cause a short circuit. Short-circuit resistance:-400-mQ-orless 80 mQ +/- 20 mQ.

The test shall be terminated, when one of the following two cases occurs-first:

e 24 hours have elapsed or

e the cell-case temperature has been reduced by 20 % from the maximum temperature

Ir urcaoc.

Then), verify the following:

. T&eel#ha&qeke*p&ededﬂ;d—qek(&kea there was no cell explosion or fire;
. e cell temperature increase-is was less than 45 °C;

p leakage shall be found by visual inspection.

—

>

7.10| Storage

7.10.1 Button cells or batteries, small prismatic cells or batteries, cylindrical cells|or
batteries

Storgge should be carried out according to the recommendations of the manufacturer.

Prior|to this test:

e the cell shall be discharged, in an ambient temperature of 20 °C + 5 °C, at a constant
cpirrent of 0,2 I; A, to a final voltage of 150.V.

o the battery shall be discharged, in af*ambient temperature of 20 °C + 5 °C, at a constant
cprrent of 0,2 /; A until its voltagels equal to the number of cells series connected {imes
1,0 V, unless otherwise specifie@by the manufacturer.

# The cell or battery shall then.be charged in accordance with:

2 for button cells or'batteries, small prismatic cells or batteries, L, M, H, X, LS| MS,
T/LU, MT/MU, J/JTser HT/HU cylindrical cells or batteries;

e 7]3.4 for R cylindrical cells.

-~

The ¢ell or battery shall then be stored on open circuit, at a mean temperature of 20 °C +5 °C
and a relative_humidity of 65 % + 20 % for-4+2-menths a specific period.

During<the storage period, the ambient temperature shall not, at any time, fluctuate beyond

th | o £oN °C . 4N o
e IIIII.O Ul U w L TU 7.

After completion of the storage period of cells or batteries stored in charged state:

e the cell shall be discharged in an ambient temperature of 20 °C + 5 °C, at a constant
current of 0,2 /; A, to a final voltage of 1,0 V.

e the battery shall be discharged in an ambient temperature of 20 °C + 5 °C, at a constant
current of 0,2 J; A until its voltage is equal to the number of cells series connected times
1,0 V, unless otherwise specified by the manufacturer.

The cell or battery whatever be its storage condition, shall then be charged in accordance
with:

e 7.2 for button cells or batteries, small prismatic cells or batteries, L, M, H, X, LS, MS,
LT/LU, MT/MU, J/JT or HT/HU cylindrical cells or batteries;
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e 7.3.4 for R cylindrical cells.

The cell or battery shall then be discharged-at-each-rate-of constantcurrentappropriate-to-cell
designation-as-specified-in7-3-2 in accordance with:

e the cell shall be discharged in an ambient temperature of 20 °C + 5 °C, at a constant
current of 0,2 /; A, to a final voltage of 1,0 V.

e the battery shall be discharged in an ambient temperature of 20 °C + 5 °C, at a constant
current of 0,2 J; A until its voltage is equal to the number of cells series connected times
1,0 V, unless otherwise specified by the manufacturer.

Five [charge-discharge cycles are permitted for this test. The testshall be terminated, gt the
end ¢f the first cycle which meets the requirement. é

after eaci(ktorage time

>
Table 21 — Capacity deterioration due to storage period for ce;lLs r batteries

P\

The minimum discharge duration
shall|not be less than-80-%of the values specified in Table 21.

Storage time (7) L A - .
(from date of manufacture) Minimu Ih/g?nrge capacity
Ambient temperature of 20 °C £ 5 °C P C)

T <2 months &{O 5h

2 months < 7'< 6 months y O\ 4 h 30 min
< N

6 months < 7' < 12 months AQ 4h
12 months < 7' < 18 months N\ 3 h 30 min

NOTE]| In the case of a quality acceptance proceq& provisional approval of cell performance—may cgn be
agreedl, pending satisfactory results on discharge aftér storage.

7.10J2 Button cells or batteries, s prismatic cells or batteries, cylindrical cells|or
batteries (high recovery t )

Stordge should be carried out aéerdmg to the recommendations of the manufacturer.

C)

Prior|to this test: .

e The cell shall b @scharged in an ambient temperature of 20 °C + 5 °C, at a conjstant
é}to a final voltage of 1,0 V.

urrent o I; A until its voltage is equal to the number in the series times 1,0 V, upless

current of 0 Zé

e Tlhe batter Il be discharged in an ambient temperature of 20 °C + 5 °C, at a confstant
c

other specmed by the manufacturer.

High r'egervery type cell or battery shall then be prepared in a discharged state and a chgrged
state Defore storage.

For discharged state storage, the cells and batteries shall not receive a charge after they
have been discharged as per the above preparation.

For charged state storage, the cells and batteries shall be charged in accordance with:
e 7.2 for button cells or batteries, small prismatic cells or batteries, L, M, H, X, LS, MS,
LT/LU, MT/MU, J/JT or HT/HU cylindrical cells or batteries;

e 7.3.4 for R cylindrical cells.

The cell or battery shall then be stored on open circuit, at a mean temperature of
20 °C £ 5 °C and a relative humidity of 65 % + 20 % for a specific period.
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During the storage period, the ambient temperature shall not, at any time, fluctuate
beyond the limits of 20 °C + 10 °C.

After completion of the storage period for charged state storage:

e the cell shall be discharged in an ambient temperature of 20 °C + 5 °C, at a constant
current of 0,2 I; A, to a final voltage of 1,0 V.

e the battery shall be discharged in an ambient temperature of 20 °C + 5 °C, at a constant
current of 0,2 /; A until its voltage is equal to the number of cells series connected times
1,0 V, unless otherwise specified by the manufacturer.

The cell or battery, whatever the storage conditions, shall then be charged in accordance
with:

2 for button cells or batteries, small prismatic cells or batteries, L, M, H, X)-¥S| MS,
T/LU, MT/MU, J/JT or HT/HU cylindrical cells or batteries;

e 713.4 for R cylindrical cells.
The ¢ell or battery shall then be discharged in accordance with:

e the cell shall be discharged in an ambient temperature of 20,*©™+ 5 °C, at a constant
urrent of 0,2 [; A, to a final voltage of 1,0 V.

Lrrent of 0,2 /; A until its voltage is equal to the numhgr©6f cells series connected fimes

c
e Tlhe battery shall be discharged in an ambient temperature‘ef 20 °C £ 5 °C, at a conjstant
c

1,0 V, unless otherwise specified by the manufacturer.

Five [charge-discharge cycles are permitted for thisdegt. The test shall be terminated 4t the
end ¢f the first cycle which meets the requirement;

The Iminimum discharge duration after eacliystorage time shall not be less than values
specfified in Table 22.

High|recovery type cells or batteries\are tested in a discharged state and a charged [state
condltions for recovery performancé€) The minimum discharge duration shall not be less|than
the cfiteria in Table 22.

Table 22 ~€apacity deterioration due to storage period
for cells or batteries (high recovery type)

(froms(gcaztrg%‘l3 r:::neulsgt):ture) Minimum dii;:;?nrge duration
AmbienjAemperature of 20 °C £ 5 °C
T <2 months 5h
2 months < 7 <6 months 4 h 45 min
6 months < 7' < 12 months 4 h 30 min
12 months < 7'< 18 months 4 h 15 min

NOTE In the case of a quality acceptance procedure, provisional approval of cell performance can be agreed,

pending satisfactory results on discharge after storage.

7.11 Charge acceptance at +55 °C for LT, MT or HT cylindrical cells

This test is not a requirement. It will be used as reference of performance and is applicable

to LT, MT or HT cylindrical cells only.

The cell shall be discharged in an ambient temperature of 20 °C £ 5 °C at a constant current
of 0,2 I; A to a final voltage of 1,0 V and stored in an ambient temperature of +55 °C + 2 °C

for not less than 16 h and not more than 24 h.
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The charge acceptance test shall

— 35 —

then be carried out

in an ambient temperature

of +55 °C £ 2 °C. Charge and discharge shall be carried out at constant currents, using the
conditions specified in Table 23. The discharge conditions A or B may be chosen to suit
the user’s requirements.

Table 23 — Charge and discharge at +55 °C

Cycle number

Charge

Discharge AorB?

1 0,05 1, A for 48 h A:02I,A t01,0V
or

D:'I‘f\ ,tA +n4,n\/

2°b 0,05 7, A for 24 h A:02I,A to1,0V
or

B:1,0 ,A 110V

3P 0,05 1, A for 24 h A: 0,2 [, A0 1,0 V

or
B: 1,0 /;Ato 1,0V

o
@)

o
—

scharge A is used with LT, MT or HT cells. Discharge B is used with MT or HT Celis.

he duration of discharge of cycles 2 and 3 shall be recorded and provided in any report of results.

7.12| Trickle charge acceptance for JT cylindrical cells
The ability of the cell to withstand a trickle charge acceptance A and B shall be determingd by
the fpllowing test.
The ¢ell shall be discharged, in an ambient temperature of 20 °C + 5 °C, at a constant cyrrent
of O /i A, to a final voltage of 1,0 V amd\-stored, in an ambient temperature using the
cond|tions specified in Table 24, for not less‘than 16 h and not more than 24 h.
The ¢gell shall then be charged and discharged, in the same ambient temperature, at conjstant
currgnts, using the conditions specified in Table 24.
The d¢luration of discharge sifalthot be less than the values specified in Table 24.

Table 24%= Trickle charge acceptance for JT cylindrical cells
. Ambient . Minimum
Gondition temperature Charge Discharge discharge duration

A (44 °C) 45°C+2°C 0,033 /, A for 48 h 1,0, Ato 1,1V 37 min

A (5fC) 5°C+2°C 0,033 /, A for 48 h 1,0, Ato 1,1V 37 min

B (4% °C) 45°C+2°C 0,04 1, A for 24 h 1,0 ,Ato 1,1V 25 min

B (5 °C) 5°C+2°C 0,04 1, A for 24 h 1,0 ,Ato 1,1V 25 min
7.13 Internal resistance
7.13.1 General
The internal resistance of sealed nickel-metal hydride small prismatic or cylindrical

rechargeable single cells shall be checked either by the alternating current (AC) or by the
direct current (DC) method.

Should the need arise for the internal resistance to be measured by both AC and DC methods
on the same cell, then the AC method shall be used first, followed by the DC method. In this
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case, it is not necessary to discharge and charge the cell between conducting AC and DC
methods.

Prior to the measurements, the cell shall be discharged at 0,2 I; A to a final voltage of 1,0 V.
The cell shall be charged in accordance with 7.2. After charging, the cell shall be stored, in an
ambient temperature of 20 °C + 5 °C, for not less than 1 h and not more than 4 h.

The measurement of internal resistance shall be carried out in an ambient temperature

of 20

7.13 . 2—Meastrementof-the-internal-ACresistanece

The
RMS

The i

NOTE|

NOTE
equal

NOTE|
conta

7.13.

The
end

recofded. The discharge current shall then be immediately increased to a constant value

as s

meagured and recorded again at the end of a discharge period of 3 s.

°C x5 °C.

hlternating RMS voltage, U,, shall be measured when applying to the cell an altern
current, 7, at the frequency of 1,0 kHz + 0,1 kHz for a period of 1 s to 5 s.

nternal AC resistance, R, is given by

is the alternating RMS voltage;
is the alternating RMS current.

1 The alternating current-sheuld-be is selected so that the peak voltage stays below 20 mV.

2 This method will measure the impedance whichyin the range of frequency specified, is approxi
to the resistance.

3 Connections to the battery terminals—skeuld—be are made in such a way that voltage measur|
ts are separate from contacts used to carry>current.

3 Measurement of the internal DC resistance

cell shall be discharged at(a‘constant current of value 7, as specified in Table 25. A
pf a discharge period ¢f,10 s, the voltage U, during discharge shall be measured

pecified in Tables25 and the corresponding voltage U, during discharge sha

ating

mately

ement

t the
and
of I,
Il be

All voltage measurements shall be made at the terminals of the cell independently of contacts
used|to carry current.
The internal DC resistance, Ry, of the cell shall be calculated using the following formula}
Uu,-u
dc = ! 20
Iy —1I4
where
1y, I are the constant discharge currents;

U4, U, are the appropriate voltages measured during discharge.
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Table 25 — Constant discharge currents used
for measurement of DC resistance

Cell designation
Current
HRL2 HRM 2 HRH a HRX
1 0,21 A 0,51 A 1,0, A
1, 2,0 A 50 A 10,0 7, A

a A

nd corresponding "T", "S" and "R" cells.

8 Ijllechanical tests

Mechanical tests shall be performed according to IEC 61959.

9

Safe

10 Type approval and batch acceptance

10.1

Cont

be p

10.2

10.21 Type approval for small prismatic cells and button cells

For type approval, the sequence;of tests and sample sizes given in Tables 26, 27, 28 ar

shall

tested. The total number of Cells required for type approval is 41, 61, 41 and 61. This
jes an extra cell, permitting a repeat test to cover any incident which may occur outside
the spupplier’s responsibility.

inclu

Testg shall be gatried out in sequence within each group of cells. All cells are subjected t
tests|in groupyA, after which they are divided into five groups at random according t
sample sizes.shown in Tables 26, 27, 28 and 29.

The

rd .Y

purclaser. Unless otherwise agreed between supplier and purchaser, the following tests

pafety requirements

y requirements shall be fulfilled according to IEC 62133-1.

General

ent of type approval and batch acceptance ‘shall be agreed between supplier

rformed.

Type approval

be used. Six groups of ;cells denominated A, B, C, D, E and F respectively, shg

and
shall

d 29
Il be
total

D the
b the

number of defective cells tolerated per group, and in total, is given in Tables 26, 2

/, 28

and 29. A cell is considered to be defective if it does not meet the requirements of all or part

of th

e tests of a group.
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Table 26 — Sequence of tests for type approval for small prismatic-and-for-button cells

Number of defective cells

Group Sample Clause or Tests tolerated
size subclause
Per group In total
5.3 Marking
6.1 Dimensions
7.3.2 Discharge at 20 °C at 0,2 [, A
A 27 41 0
7.3.2 Discharge at 20 °C at
1,07, A (M, J, H and X cells)
5,0 7, A (H and X cells)
10,0 7; A (X cells only)
7.3.3 Discharge at 0 °C, at 0,2 1, A
7.3.3 Discharge at 0 °C, at
B 5 1
1,0 7, A (M, J, H and X cells)
2,0 7, A (H and X cells) 3
3,0 7; A (X cells only)
7.7 Overcharge
C 5 0
7.8 Safety Gas release device operation
D 5 7.5 Endurance in cycles 1
65 7.4 Charge (capacity) retention 1
7.10 Storage
Storage time 2 months
Storage timey8 months
F 520 Storagetinte 12 months !
Storage4me 18 months
7.3.2 Discharge at 20 °C, at 0,2 I, A
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Table 27 — Sequence of tests for type approval
for small prismatic cells (high recovery type)

Number of defective
Group Sarpple Clause or Tests cells tolerated
size subclause
Per group In total
5.3 Marking
6.1 Dimensions
7.3.2 Discharge at 20 °C, at 0,2 [, A
A 61 7.3.2 Discharge-at-20-°C _at 0
1,0 I, A (M, J, H and X cells) é
5,0 , A (H and X cells) Q.
10,0 7; A (X cells only)
A
7.3.3 Discharge at 0 °C, at 0,2 7, A (19\
7.3.3 Discharge at 0 °C, at (T/
’
B 5 1,0 1, A (M, J, H and X cells) QD'\ 1
2,0 1, A (H and X cells) (b 3
3,0 7, A (X cells only) 6\
7.7 Overcharge OU
C 5 ‘\v’ 0
7.8 Gas release device operatioﬁr\
O
D 5 7.5 Endurance in cycles AQ 1
5 7.4 Charge (capacity) Won 1
7.10 Storage <,\§
Storage@r}e 2 months
F 40 Stor: ime 6 months 1
Storage time 12 months
a$age time 18 months
732  |Discharge at 20 °C, at 0,2 1, A
b\
O
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Table 28 — Sequence of tests for type approval for button cells

Number of defective

Group Sample Clause or Tests cells tolerated
size subclause
Per group In total
5.3 Marking

Clause 6 Dimensions

7.3.2 Discharge at 20 °C, at 0,2 [, A

7.3.2 Discharge at 20 °C, at 1,0 /, A

7.3.3 Discharge at 0 °C, at 0,2 7, A A
Discharge at 0 °C, at Q\/
B 5 1
733 1,0 1, A (M, J, H and X cells) Al
2,0 1, A (H and X cells) Q’\
3,0 7, A (X cells only) ‘q/
7.7 Overcharge N 3
o} 5 N o
7.8 Gas release device operation 63
. I\J
D 5 7.5 Endurance in cycles Q’\ 1
5 7.4 Charge (capacity) retention /,C) 1
7.10 Storage g\\‘/
Storage time 2 mo sov
Storage time 6 s
F 20 Storage time 1 ths 1

Storage tim% onths

732 |Discharge at 7€, at 0,2 1, A
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Table 29 — Sequence of tests for type approval for button cells
(high recovery type)

Number of defective

Group Sar_nple Clause or Tests cells tolerated
size subclause
Per group In total
5.3 Marking
6.2 Dimensions
A 61 0

7.3.2 Discharge at 20 °C, at 0,2 [, A

132 Discharge a2t 20°C gt 1 0 7 A
e 24 T T T

7.3.3 Discharge at 0 °C, at 0,2 1, A

7.3.3 Discharge at 0 °C, at

1,0 1, A (M, J, H and X cells)
2,0 7, A (H and X cells)
3,0 7, A (X cells only)
7.7 Overcharge 3
C 5 0
7.8 Gas release device operation
D 5 7.5 Endurance in cycles 1
E 5 7.4 Charge (capacity) retention 1

7.10 Storage

Storage time 2 months
Storage time 6{pioriths
Storage timeN2'months
Storage timeyt8 months

7.3.2 Discharge at20 °C, at 0,2 [, A

10.22 Type approval for cylindrical cells

For type approval, the sequenceof tests and sample sizes given in Tables 30 and 31 shall be
used| Seven groups of cells denominated A, B, C, D, E, F and G respectively, shall be tested.
The {otal number of cells required for type approval is 46 and 66. This total includes an extra
cell, [permitting a repeati\test to cover any incident which may occur outside the supplier’s
responsibility.

Testq shall be carried out in sequence within each group of cells. All cells are subjected tp the
test in group Ascafter which they are divided into six groups at random according to the sample
sizeq shown.in/Tables 30 and 31.

The
cell i
of a group.

31. A
tests

umber of defective cells tolerated per group, and in total, is given in Tables 30 and

U UCTITU U UT UTICT V UuUT U CC - U U - U c U A U
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Table 30 — Sequence of tests for type approval for cylindrical cells

Number of defective
Group Sample Clause or Tests cells tolerated
size subclause
Per group In total
5.3 Marking
6.1 Dimensions
7.3.2 Discharge at 20 °C at 0,2 7, A
A 32 46 7.3.2 Discharge at 20 °C at 0
1,0 7, A (M, H, J and X cells) @
5,0/, A (Hand Xcells) @
10,0 7, A (X cells only)
7.3.3 Discharge at 0 °C at 0,2 7, A
7.3.3 Discharge at 0 °C, at
B 5 1,0 1, A (M, J, Hand X cells) @ 1
2,0 /, A (H and X cells) 2
3,0 7; A (X cells only) 3
7.7 Overcharge
C 5 0
7.8 Safety device operation
D 5 7.5.1 Endurance in cycles 1
£ 5 7.5.2 Permanent charge endurance 1
7.8 Safety Gas release device operation 0
F 65 7.4 Charge, (¢apacity) retention 1
7.10 Stofdge
Storage time 2 months
Storage time 6 months
G 520 1
Storage time 12 months
Storage time 18 months
7.3.2 Discharge at 20 °C at 0,2 7, A
Discharge at 20 °C at
i e el
7—3—2. g 5,9 &D(Haﬁdxee s)a
D s
a8 And coérregsponding "T", “U” and "R" cells.



https://iecnorm.com/api/?name=22213ff177656590ba872a7ec3703029

IEC 61951-2:2017 RLV © IEC 2017

— 43 —

Table 31 — Sequence of tests for type approval for

cylindrical cells (high recovery type)

Number of defective
Group Sar_nple Clause or Tests cells tolerated
size subclause
Per group In total
5.3 Marking
6.1 Dimensions
7.3.2 Discharge at 20 °C at 0,2 7, A
7392 Discharge at 20 °C at
A [§]5] 0
1,0 7, A (M, H, J and X cells) @ \%
5,0 I, A (H and X cells) 2 /\Q~
10,0 7, A (X cells only) N
t
AN
7.3.3 Discharge at 0 °C at 0,2 7, A (T/.V
'\/
7.3.3 Discharge at 0 °C, at 4
B s 10[A(MJHancheIIs)a 6\‘0 ]
2,0 [, A (H and X cells) C)
3,0 1, A (X cells only) \Q/ 5
7.7 Overcharge
c 5 7.8 Gas release deV|ce/@ tion 0
D 5 7.5.1 Endurance in cy%s 1
7.5.2 Permanent pﬁ}ge endurance 1
E 5 N
7.8 Safety 9‘&"\09 operation 0
F 5 7.4 Ch‘a@gcapacity) retention 1
N
7.10 rage
\g& Storage time 2 months
torage time 6 months
‘\\CJ s ime 6 month
G 40 O ) 1
. Storage time 12 months
\\ i Storage time 18 months
O 7.3.2 Discharge at 20 °C at 0,2 1, A
a  And correspondn“\'l’l “U” and "R" cells.
&
10.23 t)ﬁé approval for batteries
For t bg/approval, the sequence of tests and sample sizes given in Table 32 and 33 shall be

used. Two groups of batteries, denominated A and B respectively, shall be tested. The total
number of batteries required for type approval is 21 and 41. This total includes an extra
battery, permitting a repeat test to cover any incident which may occur outside the supplier’s

responsibility.

Tests shall be carried out in sequence within each group of batteries. All batteries are
subjected to the tests in group A, after which they are designated group B excluding an extra

battery at random according to the sample sizes shown in Table 32 and 33.

The number of defective batteries tolerated per group, and in total, is given in Table 32 and
33. A battery is considered to be defective if it does not meet the requirements of all or part of

the tests of a group.
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Table 32 — Sequence of tests for type approval for batteries

IEC 61951-2:2017 RLV © IEC 2017

Number of defective

Group Sample Clause or Tests cells tolerated
size subclause
Per group In total
5.3 Marking
A 21 0
7.3.2 Discharge at 20 °C at 0,2 7, A
7.10 Storage
Storage time 2 months
Storage-te-6—merths !
B 20 Storage time 12 months 1
Storage time 18 months
7.3.2 Discharge at 20 °C at 0,2 /, A
Table 33 — Sequence of tests for type approval for hatteries
(high recovery type)
Number of defectjve
GFoup Sample Clause or Tests cells tolerated
size subclause
Per group In total
5.3 Marking
A 41 0
7.3.2 Discharge at 20 °C\at 0,2 7, A
7.10 Storage
Storage tie 2 months i
Storage-time 6 months
B 40 1
Storage time 12 months
Storage time 18 months
7.3.2 Discharge at 20 °C at 0,2 [, A

10.3| Batch acceptance

Thesk tests are applicable to deliveries of individual cells.

The pampling procedure-shall should be established in accordance with IEC 60410. Upless
otherwise agreed between supplier and purchaser, inspections and tests shall be performed

using inspection levels and AQLs (acceptable quality level) recommended in Table 34.
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Table 34 - Recommended test sequence for batch acceptance

Recommendation

Group Clause or Inspection/tests :
subclause Inspection AQL
level %
Visual inspection
absence of mechanical damage T 4
absence of corrosion on case and terminals T 4
A As agreed
number, position and secure fittings of connection S3 1
tabs
absence of liquid electrolyte on case and terminals T 0\6b
Physical inspection
Clause 6 dimensions S3 1
B As agreed weight P ;
5.3 .
marking 43 1
Electrical inspection
732 open-circuit voltage and polarity T 0,65
c 7.3.2 discharge at 20 °C at 0,2 1, A S3 1
discharge at 20 °C at 1,0 /, A s3 1

NOTE Two or more failures on a single cell are not cumulative. Oaly the failure corresponding to the lowest AQL
is taken into consideration.



https://iecnorm.com/api/?name=22213ff177656590ba872a7ec3703029

- 46 - IEC 61951-2:2017 RLV © IEC 2017

Bibliography

IEC 60051 (all parts), Direct acting indicating analogue electrical measuring instruments and
their accessories

IEC 60086 (all parts), Primary batteries
IEC 60410, Sampling plans and procedures for inspection by attributes’

IEC 60485, Digital electronic d.c. voltmeters and d.c. electronic analogue-to-digital
convegrtors<

IEC 61434, Secondary cells and batteries containing alkaline or other non-acid electrolyfes —
Guidg to the designation of current in alkaline secondary cell and battery standards

1 This publication was withdrawn.

2 This publication was withdrawn.


https://iecnorm.com/api/?name=22213ff177656590ba872a7ec3703029

IEC 61951-2:2017-03(en-fr)

IEC IEC 61951-2

o
®

INTERNATIONAL
STANDARD

NORME &
INTERNATIONALE 3

<o'\ﬂ/
&)
6\

\<</O
O

O
Segondary cells and batteries containing alkaline or other non-acid
elegtrolytes — Secondary sealed cells and ries for portable applications —
Part 2: Nickel-metal hydride s\\§\

Edition 4.0 2017-03

%
Acdumulateurs alcalins et autres accumulateurs a électrolyte non acide —
Acdumulateurs étanches pour a@é‘cations portables —

Partie 2: Nickel-métal hydrure -\

>
N\
c
/
/

//%;/ // // 7 ////,/ / / //
L e

/ ( \MW / i

7 27/, / V)
//;// il
/
|



https://iecnorm.com/api/?name=22213ff177656590ba872a7ec3703029

-2- IEC 61951-2:2017 © IEC 2017

CONTENTS

FOREWORD ...ttt ettt et et et ettt et et e et e et e et e et e e et e e e enns 5
1 S oo o 1 S 7
2 NOrMative refErENCES .. e 7
3 Terms and definitions ... 7
4 Parameter measurement tOlEranCes ..ot 9
5 Cell and battery designation and marking ............cooiiiiiiiii i 10
5.1 Cell and battery designation............coiiiiiiiiiii e ...10
b.1.1 Small prismatic cells and cylindrical cells...........ccoooiiiiiiiii b .10
b.1.2 Button Cells.. ..o A R
b.1.3 Batteries . oo N .12

5.p Cell or battery termination............coooiiiiiiii e W .12
5B Marking . ..o B .12
b.3.1 Small prismatic cells and cylindrical cells............c..coco e .12
5.3.2 Button Cells.. ..o G e .13
b.3.3 Batteries . ..o L .13

54 Exemption of Wording........coocviiiiini b S, .13

6 DIMENSIONS .. cuiiiiiice e O .13
6.1l Small prismatic cells and cylindrical cells ...y .13
5.1.1 GENEIAL .. .13
5.1.2 Small prismatic Cells ... ... 14
5.1.3 Cylindrical Cells .....oiviiiiii e .14

6.p BUILON CIIS e T e ...16
6.8 9 V type nickel-metal hydride®atteries. ..o L7

7 e CErICaAl 1O e e .. 18
7.1 LT aT=Y =Y S PP ...18
7. Charging procedurefor teSt PUrPOSES ....iviiiii i ...18
y.2.1 Charging procedure for Cell..... ..o ...18
y.2.2 Charging-procedure for battery .........ccoooiiiiiiiiiii ...18

7.B Discharge perfOrmManCe ... ... ...18
y.3.1 L= 4T =Y PP ...18
y.3.2 Discharge performance at 20 °C.......ccoiiiiiiii i .19
y.3.3 Discharge performance at 0 *C.... ... ...20
y.3.4 Discharge performance for rapid charge cells (R cells) ........ccccoeeiiniinnnnnn.. .21

7.4 Charge (capacity) retention..........coeeeeiiieiiiiiiiiieiiieiiie i .21
7.5 BN AUIANCE e 22
7.5.1 ENdUrance iN CYCIES .. .. i 22
7.5.2 Permanent charge enduranCe ..........c.iiiiiiiiiiii e 25

7.6 Charge acceptance at constant voltage..........ocoeeiiiiiiiiiii i 28
7.7 OV I CNAI g ..o 28
7.7.1 Small prismatic, L, M, H, X, LS or MS cylindrical, and button cells ................. 28
7.7.2 LT/LU, MT/MU or HT/HU cylindrical cells ....... ..o 29
7.7.3 J CYlINAFICAl CEIIS ..nenee e 29
7.7.4 JT cylindrical CeIIS ... 29
7.7.5 R eylindrical CeIIS ... o 30

7.8 Safety device OpPeration ... 30

7.9 Surface temperature limitation device operation (for S cell only) ..........ccoooiiiinn. 30


https://iecnorm.com/api/?name=22213ff177656590ba872a7ec3703029

IEC 61951-2:2017 © IEC 2017 -3-

A O S (o] =T = PSPPSR 31
7.10.1 Button cells or batteries, small prismatic cells or batteries, cylindrical
Cells Or batteries . .o 31
7.10.2 Button cells or batteries, small prismatic cells or batteries, cylindrical
cells or batteries (high recovery type) .....ccooeeiiiiiiii e, 32
7.11  Charge acceptance at +55 °C for LT, MT or HT cylindrical cells............................ 33
7.12  Trickle charge acceptance for JT cylindrical cells...........cccooiiiiiiii i 34
713 Internal resistancCe ... 34
7.13.1 LY o =T = | P 34
132 Measurement of the internal AC resistance ...35
y.13.3 Measurement of the internal DC resistance ...............oooiiii ) ...35
MechaniCal teStS ... e e ...36
Safety requirements ... B N ...36
10 [Type approval and batch acceptance...........ccooooviiiiiiiiii L ...36
TQ. 1 General. e f e ...36
10.2  Type approval ... e ...36
10.2.1 Type approval for small prismatic cells and button cells™............................ ...36
10.2.2 Type approval for cylindrical cells ... ...40
10.2.3 Type approval for batteries ..o S .42
10.3  BatCh acCeplanCe ......ooeiiiii e N e ...43
27 o] [T Yo =T o] 0 VP PP PTPPPRN ...45
Figue 1 — Jacketed cylindrical CellS. ... e .14
Figure 2 — Jacketed small prismatiC Cells ...l .14
Figude 3 — Jacketed cells dimensionally interchangeable with primary cells ...................... .15
Figune 4 — BUtton Cells ... N e A7
Figurle 5 — 9 V type nickel-metal hydride batteries.............oooiiiiiii A7
Tablg 1 — Dimensions of jacketed small prismatic cells ..., .14
Tablg 2 — Dimensions of jacketed cylindrical cells dimensionally interchangeable with
PIMANY CEIIS o e e e ettt ettt e e eaas ...15
Tabl¢ 3 — Dimensions of jacketed cylindrical cells not dimensionally interchangeable
AT T = VA o= 5N ...16
Tablg 4 — Dimensions of button Cells...... ... A7
Tablg 5,4 Dimensions of 9 V type nickel-metal hydride batteries ..............ccoooiiiiinn. ...18
Tablg 6.2 Discharge performance at 20 °C for small prismatic cells and cylindrical cells...|...19
Table 7 — Discharge performance at 20 °C for button cells...........ccoooiiiiiiii i, 19
Table 8 — Discharge performance at 20 °C for batteries ..........ccooviiiiiii 20
Table 9 — Rated capacity (mAh) compliance test (example) ........ccooiiiiiiiiiiiee 20
Table 10 — Discharge performance at 0 °C for small prismatic cells and cylindrical cells........ 21
Table 11 — Discharge performance at 0 °C for button cells...........cccooviiiiii i, 21
Table 12 — Endurance in cycles for small prismatic, button and cylindrical cells not
dimensionally interchangeable with primary cells ..., 22
Table 13 — Endurance in cycles for H or X Cells ... 23
Table 14 — Endurance in cycles for X Cells. ... 23

Table 15 — Endurance in cycles for HR or XR Cells .....iviiiiiiii e 24


https://iecnorm.com/api/?name=22213ff177656590ba872a7ec3703029

-4 - IEC 61951-2:2017 © IEC 2017

Table 16 — Endurance in cycles for cylindrical cells dimensionally interchangeable with

(o]t F=T Y o= 1 - T PPN 24
Table 17 — Permanent charge endurance for L, M, Hor X cells...........coooiiiiiiiiiiiiinn, 25
Table 18 — Permanent charge endurance for LT, MT or HT cells.........cooiiiiiiiiiiiiiiiiieeen, 26
Table 19 — Permanent charge endurance for LU, MU or HU cells ..., 28
Table 20 — Overcharge at 0 “C... . e 29
Table 21 — Capacity deterioration due to storage period for cells or batteries........................ 32
Table 22 — Capacity deterioration due to storage period for cells or batteries (high

Y eTo XYL =Y YA 4V o1 P 33
Tablg 23 — Charge and discharge at +55 °C.. ... T ...34
Tabl¢ 24 — Trickle charge acceptance for JT cylindrical cells ...........ccocooeviiiiii S8 .34
Tabl¢ 25 — Constant discharge currents used for measurement of DC resistance\........... ...36
Tablg 26 — Sequence of tests for type approval for small prismatic cells ........ LT ... .37
Tablg 27 — Sequence of tests for type approval for small prismatic cells (high recovery

1477 1= | P PP PTPTRPTPN oo SOTUPTUPIPIRPRRPIR I 38
Tabl¢ 28 — Sequence of tests for type approval for button cells.....c.n ...39
Tablg 29 — Sequence of tests for type approval for button cells, ((high recovery type)........ ...40
Tablg¢ 30 — Sequence of tests for type approval for cylindrical*célls....................... .41
Tabl¢ 31 — Sequence of tests for type approval for cylindrieal cells (high recovery

107401 P N PSPPSR It .42
Tablg¢ 32 — Sequence of tests for type approval forbatteries............coooiiiiiiiiiiinn ...43
Tablg 33 — Sequence of tests for type approval forbatteries (high recovery type)............ ...43
Tablg¢ 34 — Recommended test sequence farbatch acceptance ..., ...44



https://iecnorm.com/api/?name=22213ff177656590ba872a7ec3703029

IEC 61951-2:2017 © IEC 2017 -5-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

SECONDARY CELLS AND BATTERIES CONTAINING
ALKALINE OR OTHER NON-ACID ELECTROLYTES -
SECONDARY SEALED CELLS AND BATTERIES
FOR PORTABLE APPLICATIONS -

Part 2: Nickel-metal hydride

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comy
national electrotechnical committees (IEC National Committees). The object ,of WEC is to pr

end and in addition to other activities, IEC publishes International Standards,“Technical Specifica
Teichnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as

rested IEC National Committees.

3) IEC Publications have the form of recommendations forlinternational use and are accepted by IEC N4
Cdmmittees in that sense. While all reasonable efforts.are made to ensure that the technical content
Pdblications is accurate, IEC cannot be held responsible for the way in which they are used or fg
miginterpretation by any end user.

4) In|order to promote international uniformity, |[EC“National Committees undertake to apply IEC Public
transparently to the maximum extent possible in their national and regional publications. Any diver
befween any IEC Publication and the corresponding national or regional publication shall be clearly indicg
the latter.

5) IECL itself does not provide any attestation of conformity. Independent certification bodies provide conf|
aspessment services and, in some~areas, access to |IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

6) Allusers should ensure that they have the latest edition of this publication.

7) Nd liability shall attach totlEC or its directors, employees, servants or agents including individual exper
members of its technical committees and IEC National Committees for any personal injury, property dam
othher damage of any hature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising ‘out of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

8) Atfention is'drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensable for the correct application of this publication.

9) At{ention-is drawn to the possibility that some of the elements of this IEC Publication may be the sub
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patentvights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61951-2 has been prepared by subcommittee 21A: Secondary
cells and batteries containing alkaline or other non-acid electrolytes, of IEC technical

committee 21: Secondary cells and batteries.

This fourth edition cancels and replaces the third edition published in 2011 of whi
constitutes a technical revision.

ch it

This edition includes the following significant technical changes with respect to the previous

edition:

e addition of battery type;
e addition of ‘F’ (high recovery type) designation for cells and batteries;

e addition of ‘I’ (low self-discharge type) designation for cells;
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revision of Figure 3 (6.1.3.1);

e addition of “optional pip” note to positive contact;

e changed leader line position from pip to flats of positive contact (B and G).

The

Full
voti

and

The

2017

text of this standard is based on the following documents:
FDIS Report on voting
21A/623/FDIS 21A/629/RVD
i IfUIIIIGt;UII T thU VUt;IIu fUI thc GPPIUVG: Uf tth Otalldald ovdarll bU fUUIId ;II thc IUlJ It On
np indicated in the above table.
This publication has been drafted in accordance with the ISO/IEC Directives, Part\2.
A lisfj of all parts of the IEC 61951 series can be found, under the general title/Secondary|cells
batteries containing alkaline or other non-acid electrolytes — Secondary sealed cellg and
batteyies for portable applications, on the IEC website.
committee has decided that the contents of this publication Will remain unchanged| until
gtability date indicated on the IEC website under "http:/webstore.iec.ch" in the |data

the
rela

ted to the specific publication. At this date, the publicationwill be

—

¢confirmed,

withdrawn,

—

T.:Iaced by a revised edition, or

amended.
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1

This part of IEC 61951 specifies marking, designation, dimensions, tests and requiremen
secopdary sealed nickel-metal hydride small prismatic, cylindrical and button cells
batteries, suitable for use in any orientation, for portable applications.

2

The

contgnt constitutes requirements of this document. For datéd-references, only the exition
cited|applies. For undated references, the latest edition of the\feferenced document (incl

any

IEC

secohdary cells and batteries

IEC

IEC

IEC

Mechanical tests for sealed portable secondary cells and batteries

IEC

— Safety requirements~for portable sealed secondary cells and for batteries made from f
for use in portable applications — Part 1: Nickel systems

3

For

following apply.

61951-2:2017 © IEC 2017 -7 -

SECONDARY CELLS AND BATTERIES CONTAINING
ALKALINE OR OTHER NON-ACID ELECTROLYTES -
SECONDARY SEALED CELLS AND BATTERIES
FOR PORTABLE APPLICATIONS -

Part 2: Nickel-metal hydride

cope

Normative references

following documents are referred to in the text in such a-way that some or all of

gmendments) applies.

©0050-482:2004, International Electrotechnical<Votabulary (IEV) — Part 482: Primary

®0086-1, Primary batteries — Part 1: General
%0086-2, Primary batteries — Part 2:<Physical and electrical specifications

61959, Secondary cells and batteries containing alkaline or other non-acid electroly

%2133-1, Secondaryycells and batteries containing alkaline or other non-acid electrg

Terms and definitions

the/purposes of this document, the terms and definitions given in IEC 60050-482 an

s for
and

their

ding

and

fes —

lytes
hem,

d the

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

3.1

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp

nominal voltage
suitable approximate value of the voltage used to designate or identify a cell or a battery

Note 1 to entry: The nominal voltage of a sealed nickel-metal hydride rechargeable single cell is 1,2 V.

Note 2 to entry:

voltage of a single cell.

The nominal voltage of a battery of n series connected cells is equal to n times the nominal
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[SOURCE: IEC 60050-482:2004, 482-03-31, modified — Addition of Notes 1 and 2 to entry.]

3.2

rated capacity

capacity value of a cell or battery determined under specified conditions and declared by the
manufacturer

Note 1 to entry: The rated capacity is the quantity of electricity C; Ah (ampere-hours) declared by the
manufacturer which a single cell can deliver during a 5 h period when charging, storing and discharging under the
conditions specified in 7.3.2.

Note 2_to entry. The capacity of a battery is the quantity of electricity C. Ah (ampere-hours) declared by the
manufacturer which a battery can deliver during a 5 h period, when charged, stored and discharged undpr the
procedlure described in 7.3.2.

[SOYRCE: IEC 60050-482:2004, 482-03-15, modified — Addition of Notes 1 and 2\to“entry.

—_

3.3
smalll prismatic cell
cell ip the form of a rectangular parallelepiped whose width and thickness dimensions arg not
more{ than 25 mm

3.4
cylindrical cell
cell gf circular cross-section in which the overall height is equal to, or greater than the oyerall
diampter

3.5
buttgn cell
cell gf circular cross-section in which the overall height is less than the overall diameter

3.6
nicke¢l-metal hydride cell
cell gontaining a nickel hydroxide compound for the positive electrode, a hydrogen absofbing
alloy| for the negative electrode, “and potassium hydroxide or other alkaline solution as
electfolyte

Note ] to entry: Positive electrodes are isolated from negative electrodes by a separator

3.7
nicke¢l-metal hydride'battery
assenbly of secondary cell(s) as a source of electrical energy characterized by its voltage,
size,|terminal-afrangement, capacity and rate capability

3.8
sealed. cell
cell which remains closed and does not release either gas or liquid when operated within the
limits of charge and temperature specified by the manufacturer

Note 1 to entry: The cell is equipped with a safety device to prevent dangerously high internal pressure.

Note 2 to entry: The cell does not require addition to the electrolyte and is designed to operate during its life in its
original sealed state.

Note 3 to entry: The nickel-metal hydride cell, however, may release gas towards the end of its life due to the
accumulation of hydrogen in the cell.

[SOURCE: IEC 60050-482:2004, 482-05-17, modified — The existing note has been developed
into Notes 1, 2 and 3 to entry.]
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3.9

portable cell
cell designed mainly for use in an easily hand-carried battery

3.10

battery for portable applications

batte

3.11

ry for use in device or appliance which is conveniently hand-carried

surface temperature limited cell
cell which performs a function that prevents the temperature increase from a certain standard

point

3.12
high
cell d
Note

3.13

even at the moment of an abnormal occurrence such as short circuit of cell

recovery type cell or battery
r battery which has lower “permanent capacity loss” than normal type after'storage

to entry: It is defined as “high recovery type” in 7.10.2, Table 22.

low gelf-discharge type cell

cell v
self-q

Note

3.14

9Vt
nickeg
comg

Vhich is able to retain higher charge capacity than normal‘type after storage by red
ischarge

to entry: It is defined as “low self-discharge type” in 7.4.

ype nickel-metal hydride battery

osed of cylindrical cells, small prismatie’cells or button cells

icing

I-metal hydride battery which is interchahngeable with 9 V primary batteries and is

ctual

4 PRarameter measurement tolerances

The pverall accuracy of controlled or measured values, relative to the specified or a
valugs, shall be within the folowing tolerances:

a) tfl % for voltagé;

b) +f % for current;

c) £l % for capacity;

d) +p °C for temperature;

e) ¥D,1 % for time;

f) £Ppsddmm for dimensions;

g) 5% for humidity.

These tolerances comprise the combined accuracy of the measuring instruments, the
measurement techniques used and all other sources of error in the test procedure.

The details of the instrumentation used shall be provided in each report of results.
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5 Cell and battery designation and marking

5.1
5.1.1

5.1.1

Cell and battery designation
Small prismatic cells and cylindrical cells

| General

2017

Sealed nickel-metal hydride small prismatic rechargeable single cells and cylindrical
rechargeable single cells shall be designated by a letter L, M, J, H or X which signifies:

° | wrata of dicchar
W—at —eHSorat

Whe
40 °(

Whe
50 °Q

Whe
letten

Whe
letten

L, M,

edium rate of discharge (M);

edium high rate of discharge (J);

gh rate of discharge (H);

ery high rate of discharge (X).

1 These cells are typically but not exclusively used for the following discharge{ates:
up to 0,5 I A;

up to 3,5 I A;

up to 5,0 /, A;

up to 7,0 1, A;

up to and above 7,0 1, A.

2 These currents are expressed as multiples of /, A, where 7, A = C; Ah/1 h (see IEC 61434).

h a cell is intended for permanent charge’at elevated temperatures, typically higher
, a letter "T" is placed after the letter \;M, J, H or X.

h a cell is intended for permanent charge at elevated temperatures, typically higher

than

than

etter

, a letter "U" is placed after thevetter L, M, J, H or X.

n a cell is intended for-'surface temperature limitation, a letter “S” is placed after the
L or M.

h a cell is intended for rapid charge, typically at 1,0 /; A, a letter "R" is placed aftegr the
L, M, J, Hor X.

When a cell or\battery is intended as a high recovery type, a letter “F” is placed after the

J, H onnX'

h \a” cell is intended as a low self-discharge cell, a letter “I” is placed afte

Whe

the

letter L, M, J, H or X.

5.1.1

2 Small prismatic cells

Sealed nickel-metal hydride small prismatic rechargeable single cells shall be designated by
the letters "HF" followed by a letter L, M, J, H or X followed by letter F, followed by, if
designated, letter I, followed by three groups of figures, each group being separated by a
solidus, as follows:

a) The two figures to the left of the first solidus shall indicate the maximum width specified
for the cell, expressed in millimetres, rounded up to the next whole number.

b) The two figures in the middle shall indicate the maximum thickness specified for the cell,

e

xpressed in millimetres, rounded up to the next whole number.
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c) The two figures to the right of the second solidus shall indicate the maximum height
specified for the cell, expressed in millimetres, rounded up to the next whole number.

EXAMPLE HFLF 18/07/49 designation identifies a small prismatic cell of low discharge rate capability, high
recovery type with a maximum width of 18 mm, a maximum thickness of 7 mm and a maximum height of 49 mm.

5.1.1.3 Cylindrical cells

Sealed nickel-metal hydride cylindrical rechargeable single cells shall be designated by the
letters "HR" followed by a letter L, M, J, H or X followed by letter F, followed by, if designated,
letter I, followed by two groups of figures, each group being separated by a solidus, as
follows:

a) Tlhe two figures to the left of the solidus shall indicate the maximum diameter specifigd for

the cell, expressed in millimetres, rounded up to the next whole number.

b) Tlhe two figures to the right of the solidus shall indicate the maximum height 'specifiqd for

the cell, expressed in millimetres, rounded up to the next whole number.

Whenp a manufacturer designs a cell with dimensions and tolerances’ which make it
inter¢changeable with a primary cell, the designation of Table 2 shallalso be marked on the
cell.

EXAMPLE 1 HRLF 33/62 designation identifies a cylindrical cell of low discharge rate capability, high re¢overy
type with a maximum diameter of 33 mm and a maximum height of 61,5 mm{

EXAMPLE 2 HRLTF 33/62 designation identifies a cylindrical cell of(low discharge rate capability, intended for
permanent charge at elevated temperatures, high recovery type{with a maximum diameter of 33 mm jnd a
maximjum height of 61,5 mm.

EXAMPLE 3 HRXRFI 23/43 designation identifies a cylindrieal cell of very high discharge rate capability, intended
for rapid charge, high recovery type, low self-discharge type)with a maximum diameter of 23 mm and a maximum
heighf of 43 mm.

For ¢ells dimensionally interchangeable _with primary cells, the following single or d¢uble
figures following the letter F or | may indicate:

e 2D-Size D;

e 14- Size C;

e 6F Size AA;

o 0pB- Size AAA.

NOTE| Cells dimensionallyinterchangeable with primary cells correspond to M type unless otherwise specifigd

For the purpose)of‘this explanation, an example is given below.

EXAMPLE 4<HRMRFIO03 designation identifies a sealed nickel-metal hydride cylindrical rechargeable single cell,
of mefium\discharge rate capability, also intended for rapid charge, high recovery type and low self-disgharge
type, dimensionally interchangeable with primary cell and whose type designation is AAA.

5.1.2 Button cells

Sealed nickel-metal hydride button rechargeable single cells shall be designated by the letters
"HB" followed by letter F, followed by, if designated, letter I, followed by two groups of figures,
each group being separated by a solidus, as follows:

a) The three figures to the left of the solidus shall indicate the maximum diameter specified
for the cell, expressed in tenths of millimetres, rounded up to the next whole number.

b) The three figures to the right of the solidus shall indicate the maximum height specified for
the cell, expressed in tenths of millimetres, rounded up to the next whole number.

EXAMPLE HBFI 116/054 designation identifies a button cell, intended as a high recovery type, low self-discharge
type, with a maximum diameter of 11,6 mm and a maximum height of 5,4 mm.
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5.1.3 Batteries

Sealed nickel-metal hydride rechargeable batteries shall be designated with the following
form:

N1 single cell designation — N2

where
N1 is the number of series connected cells in the battery;
N2 is the number of parallel connected cells if 2 or greater (not shown if value is 1).

EKAMPLE 1 2HFLF 18/07/49 designation identifies a small prismatic cell of low discharge. rate capability,
high recovery type with a maximum width of 18 mm, a maximum thickness of 7 mm and¢a“maximum he|ght of

EKAMPLE 2 3HRLF 33/62 designation identifies a cylindrical cell of low  discharge rate capability, high
rgcovery type with a maximum diameter of 33 mm and a maximum height 'of 61,5 mm with three [series

EKAMPLE 3 4HRLTF 33/62 designation identifies a cylindrical cell of Jow discharge rate capability, intended
fdr permanent charge at elevated temperatures, high recovery type,cwith”a maximum diameter of 33 mm|and a

EKAMPLE 4 HRXRFI 23/43 -2 designation identifies a cylindrical cell of very high discharge rate capability,
infended for rapid charge, high recovery type, low self-discharge type with a maximum diameter of 23 mm and

EKAMPLE 5 HRMRFI03-3 designation identifies_a'sealed nickel-metal hydride cylindrical rechargeable [single
cell, of medium discharge rate capability, also*intended for rapid charge, high recovery type and lowy self-
discharge type, dimensionally interchangeable\with primary cell whose type designation is AAA with| three

. jutton cells in battery

EKAMPLE 6 HB 116/054-3 designation identifies a button cell, with a maximum diameter of 11,6 mm|and a
mjaximum height of 5,4 mm with thtee parallel connected cells.

5.2 | Cell or battery termination

This ptandard does nat specify cell or battery termination.

5.3 | Marking
5.3.1 Small prismatic cells and cylindrical cells

Each| jacketed cell supplied without connections shall carry durable markings giving the
follov ing minimum information:

sealed rechargeable nickel-metal hydride or Ni-MH;
e rated capacity;

e nominal voltage;

e polarity (+ and -);

e date of manufacture (which may be in code);

e name or identification of manufacturer or supplier;

e mark for promoting useful use of cell resources.

NOTE 1 This mark is applied where a recycling programme is available.
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NOTE 2 In general, sealed nickel-metal hydride rechargeable single cells with connection tabs need no labels if
they form an integral part of a battery, in which case, the battery itself is marked with the above information.

5.3.2 Button cells

Each button cell supplied without connection shall carry durable markings giving the following
minimum information:

e designation as specified in 5.1;

e polarity (+ and -);

e date of manufacture (which may be in code);

e npme or identification of manufacturer or supplier.
5.3.3 Batteries
Each| battery shall carry durable markings giving the following minimum information:

o rated capacity;
e npminal voltage;

e dpte of manufacture (which may be in code).
5.4 | Exemption of wording

Each| cell or battery shall include minimum information ©n the label as specified in 5.3.1
to 5.3.3. Therefore, additional information such as saféety cautions should be included ip the
form |of a manual not on the cell or battery label.

Each| cell or battery shall include minimum information on the label as specified in 5.3.1 to
5.3.3| Therefore, cells or batteries encased.itv soft or hard plastic with the safety cadtions
print¢d on the outside should not include caution details on the cell or battery label.

6 Dimensions

6.1 Small prismatic cells and cylindrical cells
6.1.1 General

Figunes 1 and 2 showl\the shape of the cells.
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Diameter Width Thickness
(+) (+)
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Figure 1 — Jacketed cylindrical cells Figure 2~ Jacketed small prismatic cells

IEC IEC

6.1.2 Small prismatic cells

Tablg 1 shows the dimensions for jacketed small prismatic cells.

Table 1 — Dimensions.of jacketed small prismatic cells

Cell designation Width Thickness Height
mm mm mm
HF 15/08/49 14,5 \ 7.4 0\ 48,2~
HF 15/09/49 14,5 8,3 48,2
HF 16/07/34 16,0 6,6 34,0 D
HF 18/07/36 17,3 6,1 > _87 35,7 > -1°
HF 18/07/49 17,3 6,1 ‘ 48,2
HF 18109/49 17,3 > _10’0 8,3 48,2 )
HF 18/07/68 17,3 61 ) 67,3
HF 18/11/68 17.3 10,7 67.3
HF 18/18/68 17,3 17,3 _1O’O 67,3 0
HF 23/11/68 22,7 10,7 67,3 15
HF 23/15/68 22,7 j 14,5 _) 67,3

6.1.3 Cylindrical cells
6.1.3.1 Cells dimensionally interchangeable with primary cells

Table 2 gives the requirements relative to the dimensions for jacketed cylindrical cells which
are dimensionally interchangeable with primary cells (see Figure 3).
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Table 2 — Dimensions of jacketed cylindrical cells
dimensionally interchangeable with primary cells

Dimensions
i mm
designation? (reference)® primary cell® v A B C Dd E F G (0] (0]
Max | Min | Min - Max | Max | Min | Min [ Max [ Min [ Max
R03
HRO3 AAA 44,5 |(43,3)| 4,3 0,51 3,8 [(20)| 0,8 |10,5]| 9,5 | 0,4
LRO3
R6
HR6 AA 50,5 [(49,2)[ 7,0 051 55 [(4,2) 1,0 |1456]13,5( 0,5
LR6
1,2
R14
HR14 C 50,0 ((48,6)| 13,0 09 | 75 [(55)| 145 26,2249 | 1,0
LR14
R20
HR20 D 61,5 [(59,5)| 18,0 1,0 [ 95 | (A8) 1,5 (34,2323 | 1,0
LR20
NOTE Figufes in parentheses are reference values.
a8 Cell designations shall be in accordance with the nomenclature rules given in IEC 60086-1.
b In some ¢ountries these cell types are also known as AAA (R 03); AA (R 6); C (R\14); D (R 20).
¢ Carbon z|nc cells (R) and alkaline primary cells (LR) shall be compliant withc¢the. provisions of IEC 60086-2, respgctively.
d  There is| no specification for the value “D” for sealed nickel-metal-hydride cylindrical rechargeable |single cells
interchanpgeable with primary cells.
Optional pip
F
ol {“L Key
[ I ———— gy S— it ) 4 maximum overall height of the cell
B minimum distance between the flats of the positive and the
negative contacts
C minimum outer diameter of the negative flat contact surface
a
S @ < D maximum inner diameter of the negative flat contact surfacq
@ E maximum recess of the negative flat contact surface
F  maximum diameter of the positive contact within the spegified
projection height
Lui', = G minimum projection of the flat positive contact
A r:.:.l—""D- H'_::;: '
_'_'_ @ maximum and minimum diameters of the cell
C PP concentricity of the positive contact
[}
IEC
Figure 3 — Jacketed cells dimensionally interchangeable with primary cells
6.1.3.2 Cells not dimensionally interchangeable with primary cells

Table 3 shows the dimensions for jacketed cylindrical cells not dimensionally interchangeable

with primary cells.
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Table 3 — Dimensions of jacketed cylindrical cells
not dimensionally interchangeable with primary cells

Cell designation 2 Diameter Height
mm mm
HR 11/45 10,5 \ 44,5 \
HR 11/51 10,5 50,5
HR 11/67 10,5 67,0
HR 15/43 14,5 43,0
HR 15/49 14,5 49,0 0
HR 15/51 14,5 50,5 X2
HR 15/67 15,0 67,0
HR 17/29 17,0 80,7 28,5
HR 17/43 17,0 43,0 j
HR 17/50 17,0 50,0
HR 17/67 17,0 67,0 92,0
HR 18/44 18,0 43,5 A\
HR 18/67 18,0 67,0
HR 19/67 19,0 / 67,0
HR 23/34 23,0 \ 34,0
HR 23/43 23,0 43,0 > 81,5
HR 23/44 23,0 43,5
HR 23/50 23,0 50,0
HR 23/60 23,0 61,0
HR 26/47 25,8 > 0 47,0 <
HR 26/50 25,8 -1.0 50,0
HR 33/36 33,0 36,0 ~ 82,0
HR 33/62 33,0 61,5
/
HR 33/91 33,0 91,0 0/-2,5
HR 34/60 33,5 j 59,5 0/-2,0
a8  The letters(HR o be followed by L, M, H or X and T and/or R as appropriate (see 5.1).
6.2 | Button cells

Cells shall be constructed as design | or Il (see Figure 4 below).
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DESIGN | DESIGN I

IEC

NOTE The polarity of design | is not standardized.

IEC

Figure 4 — Button cells

Tabl¢ 4 shows the dimensions of sealed nickel-metal hydride button rechargeable\single

Table 4 — Dimensions of button cells

cells.

Cell designation Diameter, d Height, &
mm mm
HB 079/054 7,9 } 0 5,4 A
HB 116/054 11,6 N 0 5.4
HB 156/064 15,6 6,4
HB 222/048 22,2 48 0
HB 252/061 252 > _8‘3 6,1 > -0.6
HB 252/065 25,2 6,5
HB 252/078 25,2 7.8
HB 347/060 34,7 ) 6,0 Y,

6.3 | 9 V type nickel-metal hydride batteries

Figune 5 shows the shape of 9Wtype nickel-metal hydride batteries.

L Terminals: miniature snap fasteners.
| - | 1
o For general information, see IEC 60086-1.
! 1: Socket
! 2: Stud
‘ < £
l lq
1 | .
l (N (A
T S ———
I = | = ’
r2
1 P L ‘
\, ls ‘
T O e -

G #) IEC
i
fs Stud
[y

IEC
Battery

Figure 5 — 9 V type nickel-metal hydride batteries
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Table 5 shows the dimensions of 9 V type nickel-metal hydride batteries.

Table 5 — Dimensions of 9 V type nickel-metal hydride batteries

2017

Correspon- Nomi Dimensions
X ominal

Type ding Itage mm
designation| primary ve Vg

battery hy hg 1 1, 1y h, hg l, Ig r r,
6F22 64 Max | 48,5 | 46,4 | 26,5 | 17,5 |12,95] 3,10 5,77
006P 6LR61 ’ (2,55) (5,38)((0,8) | (0,4)
7,2 Min. | 46,5| - |24,5|15,5|12,45|2,90 5,67
61.P3146

7 Electrical tests
7.1 General
Charpe and discharge currents for the tests in accordance with this Clause 7 and| with
Clause 5 shall be based on the rated capacity, (Cs Ah). These currents are expressgd as
multiples of I; A, where I, A = C5 Ah/1 h.
In alljtests, except where noted, no leakage of electrolyte in liguid form shall be observed
7.2 | Charging procedure for test purposes
7.21 Charging procedure for cell
Prior[to charging, the cell shall be dischargeddn an ambient temperature of 20 °C £ 5 °C| at a
constant current of 0,2 I, A, down to a final voltage of 1,0 V.
Unless otherwise stated in this document, the charging procedure for test purposes shall be
carrigd out in an ambient temperature of 20 °C £ 5 °C, a relative humidity of 65 % + 20 %| at a

cons
many

7.2.2

Prior
at a
cells

The
many

facture date. Manufacture'date is determined by the manufacturer.

Charging procedure for battery

to charging, the battery shall be discharged in an ambient temperature of 20 °C +

ant current of 0,1 I; A, ford6°h. The tests shall be performed within 2 months of the

b °C,

tonstant current of 0,2 /; A until its voltage is equal to the number in the series conngcted

times 1,0V/,>unless otherwise specified by the manufacturer.

charging procedure for the battery shall be carried out as recommended by
facturer in an ambient temperature of 20 °C = 5 °C and a relative hun

the
nidity

of 65

%+ 20 % The tests shall he performed within 2 manths of manufacture date

The

manufacture date is determined by the manufacturer.

7.3

7.3.1

Discharge performance

General

The following discharge tests shall be carried out in the sequence given.
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7.3.2 Discharge performance at 20 °C
7.3.21 General

The cell or battery shall be charged in accordance with 7.2. After charging, the cell or battery
shall be stored in an ambient temperature of 20 °C + 5 °C, for not less than 1 h and not more
than 4 h.

7.3.2.2 Discharge performance for cells at 20 °C

The cell shall then be discharged in an ambient temperature of 20 °C + 5 °C as specified in
@3 e f f Fe—vattes—speeified in

The P,2 I; A discharge test is performed in order to verify the declared rated capacity gf the

Table 6 — Discharge performance at 20 °C for
small prismatic cells and cylindrical cells

Discharge conditions Minimum dischargeuration
h/min
Rate of Final voltage Cell designation
constant
durrent
L/LT/LU/LS M/MT/MU/MS/JIJT H/HT/HU X
A \Y
218 1,0 5h 5h 5h 5h
1,0 1, 0,9 - 42 min 48 min 54 min
5,0 7, ° 0,8 - - 6 min 9 min
10,0 7,° 0,7 - - - 4 min

2  File cycles are permitted per cell for this t&st” The test shall be terminated at the end of the first cycle of each
cgll which meets the requirement.

b Prior to the 5 I, A and 10 /, A tests)a conditioning cycle may be included if necessary. This cycle shall cpnsist
of| charging at 0,1 /; A in accordance with 7.2 and discharging at 0,2 /, A in an ambient temperatdre of
2(J °C £ 5 °C according to 7.3.2.

Table-7 — Discharge performance at 20 °C for button cells

Discharge conditions
Minimum discharge duratign
Rate of'constant current Final voltage h/min
A \
0,212 1,0 5h
1,0 1, 0,9 35 min

2  Five cycles are permitted for this test. The test shall be terminated at the end of the first cycle which meets
the requirement.

7.3.2.3 Discharge performance for batteries at 20 °C

The battery shall then be discharged, as specified in Table 8, in an ambient temperature of
20 °C £ 5 °C at a constant current of 0,2 /; A until its voltage is equal to the number of series
connected cells times 1,0 V, unless otherwise specified by the manufacturer.

The 0,2 I; A discharge test is performed in order to verify the declared rated capacity
of the cell.
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Table 8 — Discharge performance at 20 °C for batteries

Discharge conditions
Rate of Final voltage Minimum discharge duration
constant \% h
current
A
0,212 1,0x NP 5

a8 Five cycles are permitted per battery for this test. The test shall be terminated at the end of the first cycle
each battery which meets the requirement.

N js the number of series connected cells in the battery

7.3.214 Rated capacity (mAh) compliance test (example)

Tabl¢ 9 is an example showing compliance of a cell or battery test sampler(sample siz¢ 32)
whern the manufacturer declares a rated capacity of 2 000 mAh.

Table 9 — Rated capacity (mAh) compliance test (example)

Sample n° Cycle 1 Cycle 2 Cycle 3 Cycle4 Cycle 52 Capacity
1 1920 1950 1900 2,005 2 001
2 2000 2 00(
3 1920 1950 2 000 2 00(
4 1860 1890 1.900 1950 2 000 2 00(
5 2 005 2 001
Samples 6 to 31°

32 1970 2 010 2 01(

Rated capacity 2 00(

a8  F|ve cycles are permitted for this test:

o

ridividual capacity (mAh) measurements for samples 6 to 31 are not explicitly shown in this table for brpvity.
hen conducting discharge perfermance testing all 32 samples shall be tested to meet the requirements

=

7.3.3 Discharge performance at 0 °C

The ¢ell shall beseharged in accordance with 7.2. After charging, the cell shall be stored, jin an
ambiepnt temperature of 0 °C = 2 °C for not less than 16 h and not more than 24 h.

The ell\shall then be discharged in an ambient temperature of 0 °C + 2 °C as speg¢ified
in Tables”10 or Table 11. The duration of discharge shall not be less than the values spetified
in Tables 10 or Table 17.
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Table 10 — Discharge performance at 0 °C for
small prismatic cells and cylindrical cells

Discharge conditions Minimum discharge duration
9 h/min
Rate of Cell designation
constant Final voltage
current Vv L/LT/LU/LS M/MT/MU/MS/J H/HT/HU X
A
0,2 1, 1,0 2h 4 h 4 h 4 h 30 min
1,0 [, 0,9 - 36 min 42 min 48 min
.0 7, @ 0,8 - - 15 min 21 min
01,2 0,8 - - - 12°in

a8  Prior to the 2,0 I, A and 3,0 [ A tests, a conditioning cycle may be included if necessary. This cycle|shall
nsist of charging at 0,1 I, A in accordance with 7.2 and discharging at 0,2 7, A in an ambjent\temperatygre of
°C £ 5 °C according to 7.3.2.

N O

Table 11 — Discharge performance at 0 °C for button cells

Discharge conditions

Minimum discharge duratign

Rate of constant current Final voltage .
h/min
A \
0,21, 1,0 4h
1,0 1, 0,9 27 min

7.3.4]
R ce

termination method as recommended by the cell manufacturer, followed by a ch

at 0,

store(d and discharged as specified in 7.3.2 and 7.3.3.

The
at 20

7.4

The
acco

ambient femperature shall be 20 °C + 2 °C. The temperature may be allowed to vary v
the range of 20 °C + 5 °C for short periods during the storage.

Discharge performance for rapid:charge cells (R cells)

Is shall be charged at a constant.gurrent of 1,0 /; A for 1,2 h or other appropriate ch

arge
arge

I; A for 2 h, in an ambient temperature of 20 °C + 5 °C. After charging, the cell shall be

juration of discharge shall not be less than the values specified in Table 6 for disch
°C £ 5 °C and in Table 9 for discharge at 0 °C + 2 °C.

Charge (capaecity) retention

charge (eapacity) retention shall be determined by the following test. After chargi
dance‘with 7.2, the cell shall be stored on open circuit for a specified time. The ave

arge

ng in
rage
vithin

The cell shall be discharged under the conditions specified in 7.3.2 at a rate of 0,2 I; A. The

durat

e 3
e 3

ion of discharge after 28 days storage at 20 °C shall not be less than:

h for small prismatic cells and cylindrical cells;
h 45 min for button cells.

For cells designated as low self-discharge type, defined in 5.1, the duration of discharge after
6 months storage at 20°C shall not be less than:

e 3

h 45 min for cylindrical cells.
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7.5 Endurance
7.5.1 Endurance in cycles
7.5.1.1 General

Prior to the endurance in cycles test, the cell shall be discharged at a constant current
of 0,2 I; A to a final voltage of 1,0 V.

The following endurance test shall then be carried out, irrespective of cell designation, in an
ambient temperature of 20 °C + 5 °C. Charge and discharge shall be carried out at constant

currept-threughodt—tracecerds ce—with condittons—spescified able —Fab 3— able
14 a autions shall be taken to prevent the cell-case temperature from\ fising
above 35 °C during the test, by providing a forced air draught if necessary.
NOTE| The actual cell temperature, not the ambient temperature, determines cell performance.
7.5.1.2 Small prismatic, button and cylindrical cells not dimensionally
interchangeable with primary cells
Table 12 — Endurance in cycles for small prismaticj button and
cylindrical cells not dimensionally interchangeable with primary cells
Stand in charged .
Cycle number Charge condition Discharge
1 0,10 7, A for 16 h None 0,25 1, A for 2 h 20 mip @
2 to 48 0,25 1, A for 3 h 10 min None 0,25 1, A for 2 h 20 mip @
49 0,25 1, A for 3 h 10 min None 0,25,Ato 1,0V
50 0,10 7, A for 16 h 1hto4h 0,20 ,Ato1,0V?®

©
=

the cell voltage drops below 1,0 V, dischargemay be discontinued.

b It]is permissible to allow sufficient open-cirédit rest time after the completion of discharge at cycle 50, §o as
td start cycle 51 at a convenient time. A similar procedure may be adopted at cycles 100, 150, 200, 250, 300,
b0, 400 and 450.

w

Cyclgs 1 to 50 shall be repeated until the discharge duration on any 50t cycle becomed less
than 3 h. At this stage,\a repeat capacity measurement as specified for cycle 50 sh3all be
carried out.

The gndurance_ test is considered complete when two such successive capacity cycles| give
discharge durations of less than 3 h. The total number of cycles obtained when the tgst is
completed_shall not be less than:

o 4pQ0.for small prismatic cells;

e 500 for L/LR, M/MR, J/JR, H/HR or X/XR cells;
e 50 for LT/LU, MT/MU, JT or HT/HU cells;

e 500 for button cells.

7.5.1.3 Cylindrical cells not dimensionally interchangeable with primary cells
(accelerated test procedures)

7.5.1.3.1 General

In order to accelerate the test or to use cycling conditions approximating those in actual
applications, one of the following alternative procedures, shown in Tables 13, 14 and 15,
relevant to the cell may be carried out as an alternative to 7.5.1.2.
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7.5.1.3.2

H or X cells

- 23—

Table 13 — Endurance in cycles for H or X cells

Cycle number

Charge

Stand in charged
condition

Discharge

Subsequent rest

1
2 to 48
49

50

0,11, Afor 16 h
03/ Afor4ha
03/ Afor4hs
0,11, Afor 16 h

30 min
30 min
24 h

1hto4h

1,0 ,Ato 1,0V
1,07, At0 1,0V
1,07, At0 1,0V
0,2/,Ato 1,0V

30 min to 90 min
30 min to 90 min

30 min to 90 min

b

390, 400, and 450.

a8 Qr appropriate charge termination, as recommended by the manufacturer.

b It]is permissible to allow sufficient open-circuit rest time after the completion of discharge at cyele 50, $o as
td start cycle 51 at a convenient time. A similar procedure may be adopted at cycles 100, 150,200, 250, 300,

Cyclgs 1 to 50 shall be repeated until the discharge duration to the final’voltage of 1,0 |V on
any 49th cycle becomes less than 30 min or until the discharge duratien’to the final voltage of
1,0 V{ on any 50th cycle becomes less than 3 h. At this stage, a repéat capacity measurement
as specified for cycle 50 shall be carried out and if the discharge*time is less than 3 h again

the test is terminated.

The fotal number of cycles obtained when the test is completed shall not be less than 50Q.

7.5.1.3.3

X cells

Table 14 — Endurance®in cycles for X cells

Stand’in charged

Cycle number Charge condition Discharge Subsequent rest
1 0,11, Afor16 h 30 min 507,At0o0,8V 30 min to 90 rmin
2to 48 1,07, Afor1h?a 30 min 5,0;At0o 0,8V 30 min to 90 rhin
49 1,0 , A forhh @ 24 h 5,0;At0o 0,8V 30 min to 90 min
50 0,17, Afor 16 h 1hto4h O,ZItAto1,OVb b

390, 400 and 450;

a8 Or appropriate charge termination, as recommended by the manufacturer.

b It]is permissible to @llow sufficient open-circuit rest time after the completion of discharge at cycle 50, §o as
tq start cycle 51 at.a convenient time. A similar procedure may be adopted at cycles 100, 150, 200, 250, 300,

Cycless1to 50 shall be repeated until the discharge duration to the final voltage of 0,8 [V on
any Ich cycle becomes less than 5 min or until the discharge duration to the final voltage of
1,0 V on any 50th cycle becomes less than 3 h. At this stage, a repeat capacity measurement
as specified for cycle 50 shall be carried out and if the discharge time is less than 3 h again

the test is terminated.

The total number of cycles obtained when the test is completed shall not be less than 500.


https://iecnorm.com/api/?name=22213ff177656590ba872a7ec3703029

- 24 - IEC 61951-2:2017 © IEC 2017

7.5.1.3.4 HR or XR cells

Table 15 — Endurance in cycles for HR or XR cells

Cycle number Charge Stand in .c.harged Discharge Subsequent rest
condition
1to 48 1,0 [, A for @ 20 to 30 min 1,0,Ato 1,0V 10 min to 30 min
49 1,0 1, A for @ 24 h 1,0,Ato1,0V 10 min to 30 min
1,0 1, A for @
,0 7 b b
50 plus 0,1 7, A for 2 h 1hto4h 0,2,Ato1,0V

a WHih oY b 4 H 'H a-d—loaitl. foat £ I ANL T/t
A approprare—tnarge— e et o —asS—TecommeRte e oy met—mafhurattafretr—Totr—texXampre—uSe——v—of

control method.

b 1t]is permissible to allow sufficient open-circuit rest time after the completion of discharge at cyele 50, $o as
tq start cycle 51 at a convenient time. A similar procedure may be adopted at cycles 100, 150,200, 250, 300,
390, 400 and 450.

any 49th cycle becomes less than 30 min or until the discharge duration to the final voltage
of 1,0 V on any 50th cycle becomes less than 3 h. At this-Stage, a repeat capacity
meagurement as specified for cycle 50 shall be carried out and if-the discharge time is| less
than 3 h again, the test shall be terminated.

CYCIIS 1 to 50 shall be repeated until the discharge duration to the final’voltage of 1,0 [V on

The fotal number of cycles obtained when the test is completed shall not be less than 500Q.

7.5.114 Cylindrical cells dimensionally interchangeable with primary cells

In onder to use cycling conditions realistic tovactual consumer usage of cylindrical |cells
dimepsionally interchangeable with primary.célls, one of the following procedures, shown in
Tabl¢ 16 shall be carried out.

Table 16 — Endurance in-cycles for cylindrical cells dimensionally
interchangeable with primary cells

Cycle number Charge Stand in _c_harged Discharge Subsequent rest
condition
1to 49 0,5 I Aor @ 20 min to 30 min 05,Ato 1,0V 10 min to 90 min
50 0101, A for 16 h 1hto4h 0,2,Ato 1,0V b

a8 Charge termination,is —AV = 5 mV to 10 mV or 132 min. Additionally, if charge termination does not cqmply
wjth the aforementioned condition, testing shall be terminated.

b It|is permissible to allow sufficient open-circuit rest time after the completion of discharge at cycle 50, $o as
tq start-cycle 51 at a convenient time. A similar procedure may be adopted at cycles 100, 150.

Cycles 1 to 50 shall be repeated until the discharge duration to the final voltage of 1,0 V on
any 50th cycle becomes less than 3 h. At this stage, a repeat capacity measurement condition
as specified for cycle 50 shall be carried out and if the discharge time is less than 3 h again,
the test shall be terminated.

The total number of cycles obtained when the test is completed shall not be less than:

e 200 for AAA cells with a rated capacity less than 800 mAh;
e 100 for AAA cells with a rated capacity of 800 mAh or more;
e 200 for AA cells with a rated capacity less than 2 100 mAh;
e 100 for AA cells with a rated capacity of 2 100 mAh or more;
e 200 for D and C cells.
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7.5.2 Permanent charge endurance
7.5.21 Small prismatic and button cells

There is no requirement for permanent charge endurance tests on small prismatic and button
cells.

7.5.2.2 L, M, H or X cylindrical cells

Prior to this test, the cell shall be discharged at 0,2 /; A to a final voltage of 1,0 V.

The [following permanent charge endurance 1est shall be carried out n_an ampient
tempgrature of 20 °C + 5 °C. Charge and discharge shall be carried out at constant~eyrrent
throughout, using the conditions specified in Table 17.

Table 17 — Permanent charge endurance for L, M, H or X cells

Cycle number Charge Discharge 2
1 0,05 1, A for 91 days 0,27;,Ato 1,0V
2 0,05 7, A for 91 days 0,2,Ato 1,0V
3 0,05 1, A for 91 days 0,27;,Ato1,0V
4 0,05 7, A for 91 days 0,2,Ato 1,0V

a8 The discharge is carried out immediately on completion of charging.

Precautions shall be taken to prevent the cell~case temperature from rising above 25 °C
durinjg the test by providing a forced air draught if necessary.

The dlischarge duration at cycle 4 for cellssshall not be less than 3 h.

7.5.2.3 LT, MT or HT cylindricalcells

The permanent charge endurance test shall be performed in three steps according to the
condltions specified in Table.18.

It conpsists of:

QL

charge acceptance test at +40 °C;

Q

h ageing-period of six months at +70 °C;

QL

final-charge acceptance test to check the cell's performance after ageing.

NOTE| 1\ “Fhe six months ageing period and the temperature of +70 °C have been selected to simulate four|years
of permanent charge operation at ¥40 "C.

Prior to this test, the cell shall be discharged at 20 °C + 5 °C, at 0,2 I; A, to a final voltage
of 1,0 V and stored, in an ambient temperature of +40 °C £ 2 °C, for not less than 16 h and
not more than 24 h.

The cell shall then be charged and discharged at constant current under the conditions
specified in Table 18 while maintained in an ambient temperature of +40°C = 2 °C
or +70 °C = 2 °C respectively as appropriate.

The discharge conditions A or B may be chosen to suit the user's requirements. The
discharge is carried out immediately on completion of charging.
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After performing the first charge acceptance test at +40 °C the cell is stored in an ambient
temperature of +70 °C + 2 °C for not less than 16 h and not more than 24 h.

During the ageing period of six months at +70 °C, precautions shall be taken to prevent the
cell temperature from rising above +75 °C, by providing a forced air draught, if necessary.

NOTE 2 The actual cell temperature, not the ambient temperature, determines cell performance.

The discharge duration of the three cycles at +70 °C shall be recorded. Leakage of electrolyte
shall not occur during this test.

After| completion of the ageing period, the cell shall be stored in an ambient temperpture
of +40 °C £ 2 °C for not less than 16 h and not more than 24 h. The three cycles at +40 [C of
the |nitial charge acceptance test are then repeated using the conditions specifigd in
Tabl¢ 18. The duration of discharge for cells shall not be less than the values\specified in
Tablg 18.
Table 18 — Permanent charge endurance for LT, MT or HT ¢cells
A1 0,2 Ate 1,0V
1 0,057, Afor48h or No requirement
B:1,0,/,Ato 1,0V
A2 Ato 1,0V 3 h 45 min
2 +40°C+2°C 0,05 1, Afor24 h or
B:1,0,Ato1,0V 42 min
A:0,21,Ato 1,0V 3 h 45 min
3 0,05 1, A for 24 or
B:1,0;Ato1,0V 42 min
A:0,2,Ato1,0V
4 0,05 A for 60 days or
B:1,0,Ato 1,0V
A:0,2,Ato1,0V
5 +70°C+2°C 0,05 1, A for 60 days or No requirement
B:1,0,Ato 1,0V
A:0,2,Ato1,0V
6 0,05 1, A for 60 days or
B:1,0,Ato 1,0V
A:0,2,Ato1,0V
7 0,05 1, A for 48 h or No requirement
B:1,0,Ato 1,0V
A:0,2,Ato1,0V 2 h 30 min
8 +40°C+2°C 0,05 1, Afor24 h or
B:1,0,Ato1,0V 24 min
A:0,2/,Ato1,0V 2 h 30 min
9 0,05 1, A for 24 h or
B:1,0;Ato1,0V 24 min

a8 Discharge A is used with LT, MT or HT cells.
Discharge B is used with MT or HT cells only.
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7.5.2.4 JT cylindrical cells

The following permanent charge endurance test shall be carried out in order to establish the
number of charge/discharge cycles that a cell may accumulate under the following conditions.

Prior to this test, the cell shall be discharged at 0,2 /; A at 20 °C = 5 °C to a final voltage of
1,0 V and stored, in an ambient temperature of +55 °C + 2 °C, for not less than 16 h and not
more than 24 h.

The cell shall then be charged at a constant current of 0,033 I; A for 28 days while maintained
in an__ambient temperature of +55°C + 2 °C and discharged. in the same ambient
tempgrature, at 1,0 /; A to a final voltage of 1,1 V.

The lendurance test is considered complete when two successive capacity measurement
cyclgs give discharge durations of less than 30 min. The total number of cycles succesgfully
completed shall not be less than 6.

7.5.2l5 LU, MU or HU cylindrical cells

The permanent charge endurance test shall be performed in three “steps according to the
cond|tions specified in Table 19.

It consists of:

QO

charge acceptance test at +50 °C;

QO

h ageing period of twelve months at +70 °C;

QD

final charge acceptance test to check the cell's performance after ageing.

NOTE[1 The twelve months ageing period and thectemperature of +70 °C have been selected to simulate four
years jof permanent charge operation at +50 °C.

Prior|to this test, the cell shall be discharged at 20 °C + 5 °C, at 0,2 I; A, to a final voltage
of 1,0 V and stored, in an ambient femperature of +50 °C + 2 °C, for not less than 16 h and
not more than 24 h.

The fell shall then be charged and discharged at constant currents under the conditions
specf|fied in Table 19 ‘while maintained in an ambient temperature of +50°C +|2°C
or +7]0 °C + 2 °C respéectively as appropriate.

The |discharge .eonditions A or B may be chosen to suit the user's requirements.| The
discHarge is earried out immediately on completion of charging.

After| performing the first charge acceptance test at +50 °C, the cell is stored in an ampient
tempgratare of +70 °C = 2 °C for not less than 16 h and not more than 24 h.

During the ageing period of twelve months at +70 °C, precautions shall be taken to prevent
the cell temperature from rising above +75 °C, by providing a forced air draught, if necessary.

NOTE 2 The actual cell temperature, not the ambient temperature, determines cell performance.

The discharge duration of the three cycles at +70 °C shall be recorded. Leakage of electrolyte
shall not occur during this test.

After completion of the ageing period, the cell shall be stored in an ambient temperature
of +50 °C £ 2 °C for not less than 16 h and not more than 24 h. The three cycles at +50 °C of
the initial charge acceptance test are then repeated using the conditions specified in
Table 19. The duration of discharge for cells shall not be less than the values specified in
Table 19.
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Table 19 — Permanent charge endurance for LU, MU or HU cells

Cycle Ambient . a Minimum
number temperature Charge Discharge A or B discharge duration

A:02A to1,0V

1 0,057, Afor48h or No requirement

B:1,0,A to1,0V

A: 02 A to1,0V 3 h 45 min
2 +50°C+2°C 0,05 1, Afor24 h or

B:1,0,A to1,0V 42 min

0057 Afor24h A:02L A to1,0V 3 h 45 min

3 ' or

B:1,0,A to1,0V 42 min

A: 021 A to1,0V
4 0,05 1, A for 120 days or
B:1,0,A to1,0V

A: 021 A to1,0V
5 +70°C+2°C 0,05 1, A for 120 days or No requirement
B:1,0,A to1,0V

0,05 1, A for 120 days A:0.2 A to 1,0V
6 or

B: 1,0, A to 4,0V

A:02A 01,0V

7 0,057, Afor48h or No requirement
B: 1,0J(A to1,0V

A0,21, A to1,0V 2 h 30 min

8 +50°C+2°C 0,057, Afor24 h or
B:1,0,A to1,0V 24 min
0,05 1, A for 24 h A: 0,2 I A to1,0V 2 h 30 min

9 or
B:1,0,A to1,0V 24 min

a8 A: for LU, MU or HU cells.
B: for MU or HU cells only.

7.6 | Charge acceptance at constant voltage
This document does not specify a charge acceptance test at constant voltage.

Charping at constant voltage is not recommended.

7.7 | Overcharge

7.71 Small prismatic, L, M, H, X, LS or MS cylindrical, and button cells

The ability of the cell to withstand an overcharge shall be determined by the following test.

Prior to this test, the cell shall be discharged in an ambient temperature of 20 °C + 5 °C, at a
constant current of 0,2 I; A, down to a final voltage of 1,0 V.

The cell shall then be charged, in an ambient temperature of 20 °C + 5 °C, at a constant
current of 0,1 /; A for 48 h. After this charging operation, the cell shall be stored, in an
ambient temperature of 20 °C + 5 °C, for not less than 1 h and not more than 4 h.

The cell shall then be discharged at 20 °C + 5 °C at a constant current of 0,2 I, A to a final
voltage of 1,0 V.
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The duration of discharge shall not be less than 5 h.

7.7.2 LT/LU, MT/MU or HT/HU cylindrical cells

The ability of the cell to withstand an overcharge shall be determined by the following test
performed at 0 °C = 2 °C in circulating air.

Prior to this test, the cell shall be discharged in an ambient temperature of 20 °C £+ 5 °C
at 0,2 I; A to a final voltage of 1,0 V and stored, at 0 °C + 2 °C, for not less than 16 h and not
more than 24 h.

Charpge and discharge shall be carried out at constant current, using the conditions spe¢ified
in Taple 20. The discharge condition A or B may be chosen to suit the user's requirements.

Table 20 — Overcharge at 0 °C

Discharge A 2@ Discharge B 2@
Charge
LT/LU, MT/MU, HT/HU cells MT/MU, HT/HU cells
0,05 7, A for 28 days 0,2,Ato 1,0V 1,0;Ato 0,9V

a8 The discharge is carried out immediately on completion of charging.

The duration of discharge shall not be less than that spé&cified in Table 9.

7.7.3 J cylindrical cells

The pbility of the cell to withstand an overcharge shall be determined by the followind test
perfgrmed at +5 °C £ 2 °C in circulating air.

Prior|to this test, the cell shall be discharged, in an ambient temperature of 20 °C £+ 5 °C| at a
constant current of 0,2 I, A, to a final,voltage of 1,0 V and stored, at +5 °C + 2 °C, for no{ less
than [16 h and not more than 24 h.

The rell shall then be charged, in an ambient temperature of +5 °C + 2 °C, at a conjstant
currgnt of 0,1 I A, for_48 ‘h. After this charging operation, the cell shall be stored, in an
ambient temperature of\20 °C + 5 °C, for not less than 16 h and not more than 24 h.

The ¢ell shall then*be discharged at 20 °C + 5 °C at a constant current of 0,2 I; A to a|final
voltape of 1,0-\.

The Turation of discharge shall not be less than 5 h.

7.7.4  JT cylindrical cells

The ability of the cell to withstand an overcharge shall be determined by the following test
performed at +5 °C £ 2 °C in circulating air.

Prior to this test, the cell shall be discharged, in an ambient temperature of 20 °C £+ 5 °C, at a
constant current of 0,2 I; A, to a final voltage of 1,0 V and stored, at 5 °C + 2 °C, for not less
than 16 h and not more than 24 h.

The cell shall then be charged, in an ambient temperature of +5 °C + 2 °C, at a constant
current of 0,05 /; A, for 96 h. After this charging operation, the cell shall be stored, in an
ambient temperature of 20 °C + 5 °C, for not less than 16 h and not more than 24 h.


https://iecnorm.com/api/?name=22213ff177656590ba872a7ec3703029

-30 - IEC 61951-2:2017 © IEC 2017

The cell shall then be discharged at 20 °C + 5 °C at a constant current of 1,0 /; A to a final
voltage of 1,1 V.

The duration of discharge shall not be less than 37 min.

7.7.5 R cylindrical cells

The ability of the cell to withstand an overcharge shall be determined by the following test.

Prior to this test, the cell shall be discharged in an ambient temperature of 20 °C + 5 °C, at a
constant current of 0 2 ll A _ta a final \/nl’rngp of 10V

The cell shall then be charged in an ambient temperature of 20 °C + 5 °C at.@_eoOnstant
currgnt of 1,0 7, A for 1,2 h or other appropriate charge termination such as -AV or as
recommended by the manufacturer. Then charging should be continued in the same ampient
tempgrature at a constant current of 0,1 I; A for 48 h. After this charging operation, the cell
shall|be stored, in an ambient temperature of 20 °C + 5 °C, for not less than,1 h and not more
than @ h.

The gell shall then be discharged at 20 °C + 5 °C at a constant current of 0,2 J; A to a|final
voltape of 1,0 V.

The duration of discharge shall not be less than 5 h.

7.8 | Safety device operation

Warnling: EXTREME CAUTION SHALL BE EXERCISED*WHEN CARRYING OUT THIS TEST! CELLS SHALL
BE TESTED INDIVIDUALLY, AND IT SHOULD BE NOTED THAT CELLS FAILING TO MEET THE
REQUIREMENT COULD BURST WITH EXPLOSIVE FORCE EVEN AFTER THE CELL HAS BEEN
DISCONNECTED FROM THE CHARGE CURRENT.

FOR THIS REASON, THE TEST SHALL BE CARRIED OUT IN A PROTECTIVE CHAMBER.

The following test shall be carcied out in order to establish that the safety device of the cell
will gperate to allow the escape of gas when the internal pressure exceeds a critical valusg.

NOTE| Some button cells do'not have a gas release vent. This test is not applicable on this type of cell.

The Eell shall undergo a forced discharge in an ambient temperature of 20 °C + 5 °C,| at a
constant currenb of 0,2 1; A, to a final voltage of 0,0 V.

The ¢urrentshall then be increased to 1,0 /; A and the forced discharge continued in the $ame
ambignttemperature of 20 °C + 5 °C, for 60 min.

During and at the end of this discharge, the cell shall not disrupt or burst. Leakage of
electrolyte and deformation of the cell are acceptable.

7.9 Surface temperature limitation device operation (for S cell only)

Warning: EXTREME CAUTION SHALL BE EXERCISED WHEN CARRYING OUT THIS TEST! THE CELL
COULD BURST WITH EXPLOSIVE FORCE OR ITS CONTENT COULD FLOW OUT. IN ADDITION,
IT SHOULD BE NOTED THAT THE CELL WILL GENERATE HEAT.

FOR THIS REASON, THE TEST SHALL BE CARRIED OUT IN A PROTECTIVE CHAMBER.

The following test shall be carried out in order to establish that the surface temperature
limitation device will operate to prevent the cell temperature from excessively rising when the
surface temperature limited cell is misused.
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After

charging in accordance with 7.2, the test shall be carried out as follows:

Test method: Four cells shall be connected in series but one of the four cells shall be placed
in a reverse position. In this state, the terminals of the series string are connected by a wire to
cause a short circuit. Short-circuit resistance: 80 mQ +/- 20 mQ.

The test shall be terminated, when one of the following two cases occurs:

e 24 hours have elapsed or

e the cell-case temperature has been reduced by 20 % from the maximum temperature

in

Then

—

>

7.10

7.10.

Stors

Prior

o th
c

TTrocasStTT

, verify the following:

. t:[ere was no cell explosion or fire;

e cell temperature increase was less than 45 °C;

p leakage shall be found by visual inspection.
Storage
1 Button cells or batteries, small prismatic cells or batteries, cylindrical cells|
batteries
ge should be carried out according to the recommendations of the manufacturer.
to this test:
e cell shall be discharged, in an ambient temperature of 20 °C + 5 °C, at a con

irrent of 0,2 I; A, to a final voltage of 150.V.

o the battery shall be discharged, in afirambient temperature of 20 °C + 5 °C, at a con

c
1

The
o 7

L
o 7

The

urrent of 0,2 /; A until its voltage.is equal to the number of cells series connected {
0 V, unless otherwise specified)by the manufacturer.

ell or battery shall then be charged in accordance with:

2 for button cells or-batteries, small prismatic cells or batteries, L, M, H, X, LS,
T/LU, MT/MU, J/JTwor HT/HU cylindrical cells or batteries;

3.4 for R cylindrical cells.

ell or battery shall then be stored on open circuit, at a mean temperature of 20 °C +

and a relative humidity of 65 % + 20 % for a specific period.

Durir
the li

g<the storage period, the ambient temperature shall not, at any time, fluctuate be

or

stant

stant
imes

MS,

5°C

yond

o af 2N °C L 10 °C
U

After

LILLE oI 2 B 3 S > g

completion of the storage period of cells or batteries stored in charged state:

e the cell shall be discharged in an ambient temperature of 20 °C + 5 °C, at a constant
current of 0,2 /; A, to a final voltage of 1,0 V.

o the battery shall be discharged in an ambient temperature of 20 °C + 5 °C, at a constant
current of 0,2 I; A until its voltage is equal to the number of cells series connected times

1

,0 V, unless otherwise specified by the manufacturer.

The cell or battery whatever be its storage condition, shall then be charged in accordance

with:

e 7.2 for button cells or batteries, small prismatic cells or batteries, L, M, H, X, LS, MS,
LT/LU, MT/MU, J/JT or HT/HU cylindrical cells or batteries;
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e 7.3.4 for R cylindrical cells.
The cell or battery shall then be discharged in accordance with:

e the cell shall be discharged in an ambient temperature of 20 °C + 5 °C, at a constant
current of 0,2 J; A, to a final voltage of 1,0 V.

e the battery shall be discharged in an ambient temperature of 20 °C + 5 °C, at a constant
current of 0,2 I; A until its voltage is equal to the number of cells series connected times
1,0 V, unless otherwise specified by the manufacturer.

Five charge-discharge cycles are permitted for this test. The test shall be terminated at the
end ¢fthe first cycCle wnich meets the requiremerit.

The minimum discharge duration after each storage time shall not be less than<the values

spec

fied in Table 21.

Table 21 — Capacity deterioration due to storage period for cells-or‘batteries

(froms(;(a:tr::go‘l3 ;:g]neugz:ture) Minimum dits];:g?nrge capacity
Ambient temperature of 20 °C £ 5 °C
T < 2 months 5h
2 months < T < 6 months 4 h 30 min
6 months < T'< 12 months 4 h
12 months < T < 18 months 3 h 30 min

NOTE| In the case of a quality acceptance procedureprovisional approval of cell performance can be agreed,
pending satisfactory results on discharge after storaget

7.10.2 Button cells or batteries, small'prismatic cells or batteries, cylindrical cells|or
batteries (high recovery type)

Storgge should be carried out acgording to the recommendations of the manufacturer.

Prior|to this test:

e The cell shall becdischarged, in an ambient temperature of 20 °C + 5 °C, at a constant
urrent of 0,2 ;A to a final voltage of 1,0 V.

Lrrent of-052°7; A until its voltage is equal to the number in the series times 1,0 V, unless

c
e Tlhe battery-shall be discharged in an ambient temperature of 20 °C + 5 °C, at a conlstant
c

otherwise-specified by the manufacturer.

High|rgeovery type cell or battery shall then be prepared in a discharged state and a chgrged
statelbefere-sterage

TTTOTC—otoTaygtT-

For discharged state storage, the cells and batteries shall not receive a charge after they
have been discharged as per the above preparation.

For charged state storage, the cells and batteries shall be charged in accordance with:

e 7.2 for button cells or batteries, small prismatic cells or batteries, L, M, H, X, LS, MS,
LT/LU, MT/MU, J/JT or HT/HU cylindrical cells or batteries;

e 7.3.4 for R cylindrical cells.

The cell or battery shall then be stored on open circuit, at a mean temperature of
20 °C + 5 °C and a relative humidity of 65 % + 20 % for a specific period.
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During the storage period, the ambient temperature shall not, at any time, fluctuate
beyond the limits of 20 °C + 10 °C.

After completion of the storage period for charged state storage:

o the cell shall be discharged in an ambient temperature of 20 °C = 5 °C, at a constant
current of 0,2 I, A, to a final voltage of 1,0 V.

o the battery shall be discharged in an ambient temperature of 20 °C + 5 °C, at a constant
current of 0,2 /; A until its voltage is equal to the number of cells series connected times
1,0 V, unless otherwise specified by the manufacturer.

The cell or battery, whatever the storage conditions, shall then be charged in accordance
with:

. 2 for button cells or batteries, small prismatic cells or batteries, L, M, H, X}-£S| MS,

7
LIT/LU, MT/MU, J/JT or HT/HU cylindrical cells or batteries;
7

. 3.4 for R cylindrical cells.

The ¢ell or battery shall then be discharged in accordance with:

[ ]
—

e cell shall be discharged in an ambient temperature of 20,°©+ 5 °C, at a conjstant
urrent of 0,2 [; A, to a final voltage of 1,0 V.

he battery shall be discharged in an ambient temperaturé‘ef 20 °C + 5 °C, at a conjstant
lrrent of 0,2 7; A until its voltage is equal to the numherof cells series connected fimes
0 V, unless otherwise specified by the manufacturer.

[ )
-0 4 O

Five [charge-discharge cycles are permitted for this{est. The test shall be terminated gt the
end ¢f the first cycle which meets the requirement;

The Iminimum discharge duration after each’;storage time shall not be less than values
specified in Table 22.

High|recovery type cells or batteries\are tested in a discharged state and a charged [state
cond|tions for recovery performance) The minimum discharge duration shall not be less|than
the criteria in Table 22.

Table 22 —-Capacity deterioration due to storage period
for cells or batteries (high recovery type)

(fromS:I(:;treE:go‘]3 ;:g]neugz:ture) Minimum dif];:;ianrge duration
Ambienttemperature of 20 °C £ 5 °C
T <2 months 5h
2 months < 7 <6 months 4 h 45 min
6 months < 7 < 12 months 4 h 30 min
12 months < 7' < 18 months 4 h 15 min

NOTE In the case of a quality acceptance procedure, provisional approval of cell performance can be agreed,

pending satisfactory results on discharge after storage.

7.11 Charge acceptance at +55 °C for LT, MT or HT cylindrical cells

This test is not a requirement. It will be used as reference of performance and is applicable

to LT, MT or HT cylindrical cells only.

The cell shall be discharged in an ambient temperature of 20 °C £ 5 °C at a constant current
of 0,2 I; A to a final voltage of 1,0 V and stored in an ambient temperature of +55 °C + 2 °C

for not less than 16 h and not more than 24 h.
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The charge acceptance test shall then be carried out in an ambient temperature
of +55 °C £ 2 °C. Charge and discharge shall be carried out at constant currents, using the
conditions specified in Table 23. The discharge conditions A or B may be chosen to suit
the user’s requirements.

Table 23 — Charge and discharge at +55 °C

Cycle number Charge Discharge AorB?

1 0,057, Afor48h A:02,A to1,0V

or
B:-107 A to-1-0\/L
N ’ ‘ il

2° 0,05 1, A for 24 h A027,A to10V
or
B:1,0,A 1010V

3b 0,05 7, A for 24 h A: 0,2 [[&0'1,0 V
or
B: 100, Ato 1,0V

o
)

scharge A is used with LT, MT or HT cells. Discharge B is used with MT or HT Celis.

o
—

he duration of discharge of cycles 2 and 3 shall be recorded and provided in any report of results.

7.12| Trickle charge acceptance for JT cylindrical cells

The ability of the cell to withstand a trickle charge acceptance A and B shall be determingd by
the fopllowing test.

The ¢ell shall be discharged, in an ambient temperature of 20 °C + 5 °C, at a constant cyrrent
of O, I A, to a final voltage of 1,0 V andstored, in an ambient temperature using the
condjtions specified in Table 24, for not less'than 16 h and not more than 24 h.

The ¢ell shall then be charged and discharged, in the same ambient temperature, at constant
currgnts, using the conditions specified in Table 24.

The duration of discharge shallnhot be less than the values specified in Table 24.

Table 24'= Trickle charge acceptance for JT cylindrical cells

Gondition teﬁrs:::tnutre Charge Discharge disch“girgiem;l:rrlz tion
A (48 °C) 45°C+2°C 0,033 7, Afor48 h 1,0 Ato 1,1V 37 min
A (5FC) 5°C+2°C 0,033 7, Afor48 h 1,0 Ato 1,1V 37 min
B (4% °C) 45°C+2°C 0,04 1, A for 24 h 1,0 Ato 1,1V 25 min
B (5 °C) 5°C+2°C 0,04 7, Afor 24 h 1,0 Ato 1,1V 25 min

7.13 Internal resistance
7.13.1 General

The internal resistance of sealed nickel-metal hydride small prismatic or cylindrical
rechargeable single cells shall be checked either by the alternating current (AC) or by the
direct current (DC) method.

Should the need arise for the internal resistance to be measured by both AC and DC methods
on the same cell, then the AC method shall be used first, followed by the DC method. In this
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case, it is not necessary to discharge and charge the cell between conducting AC and DC

meth

ods.

Prior to the measurements, the cell shall be discharged at 0,2 I; A to a final voltage of 1,0 V.
The cell shall be charged in accordance with 7.2. After charging, the cell shall be stored, in an
ambient temperature of 20 °C + 5 °C, for not less than 1 h and not more than 4 h.

The measurement of internal resistance shall be carried out in an ambient temperature

of 20

7.13 . 2—Meastrementof-the-internal-ACresistanece

The
RMS

The i

NOTE

NOTE
equal

NOTE|
separ.

7.13.

The
end

recofded. The discharge_current shall then be immediately increased to a constant value

as s

meagured and recorded again at the end of a discharge period of 3 s.

°C x5 °C.

hlternating RMS voltage, U,, shall be measured when applying to the cell an altern
current, 7, at the frequency of 1,0 kHz + 0,1 kHz for a period of 1 s to 5 s.

nternal AC resistance, R, is given by

is the alternating RMS voltage;
is the alternating RMS current.

1 The alternating current is selected so that the peak voltage stays below 20 mV.

2 This method will measure the impedance which,in the range of frequency specified, is approxi
o the resistance.

3 Connections to the battery terminals are\made in such a way that voltage measurement contag
te from contacts used to carry current.

3 Measurement of the internal DC resistance

Lell shall be discharged at(a‘constant current of value 7, as specified in Table 25. A
pf a discharge period ¢f,10 s, the voltage U, during discharge shall be measured

pecified in Tables25 and the corresponding voltage U, during discharge sha

ating

mately

ts are

t the
and
of I,
Il be

All vgpltage measurements shall be made at the terminals of the cell independently of contacts
used|to carry current.
The intérnal DC resistance, Ry, of the cell shall be calculated using the following formulaj
Uu,-U
g =——2Q
Iy =1
where
1y, I are the constant discharge currents;

U4, U, are the appropriate voltages measured during discharge.
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Table 25 — Constant discharge currents used
for measurement of DC resistance

Cell designation
Current
HRL2 HRM 2 HRH a HRX
1 0,21 A 0,51 A 1,0, A
1, 20 A 50 A 10,0 7, A

a A

nd corresponding "T", "S" and "R" cells.

8 Ijllechanical tests

Mechanical tests shall be performed according to IEC 61959.

9

Safe

10 Type approval and batch acceptance

10.1

Cont

be p

10.2

10.21 Type approval for small prismatic cells and button cells

For type approval, the sequence;of tests and sample sizes given in Tables 26, 27, 28 ar

shall

tested. The total number of Cells required for type approval is 41, 61, 41 and 61. This

inclu

the supplier’s responsibility.

Testg shall be eatried out in sequence within each group of cells. All cells are subjected t
tests|in groupyA, after which they are divided into five groups at random according t
sample sizes.shown in Tables 26, 27, 28 and 29.

The

rd .Y

purciaser. Unless otherwise agreed between supplier and purchaser, the following tests

pafety requirements

y requirements shall be fulfilled according to IEC 62133-1.

General

bent of type approval and batch acceptance ‘shall be agreed between supplier

rformed.

Type approval

be used. Six groups of cells denominated A, B, C, D, E and F respectively, shg

les an extra cell, permitting a repeat test to cover any incident which may occur ou

and
shall

d 29
Il be
total
tside

D the
b the

number of defective cells tolerated per group, and in total, is given in Tables 26, 2

/, 28

and 29. A cell is considered to be defective if it does not meet the requirements of all or part

of th

e tests of a group.
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Table 26 — Sequence of tests for type approval for small prismatic cells

— 37 -

Number of defective cells
Group Sample Clause or Tests tolerated
size subclause
Per group In total
5.3 Marking
6.1 Dimensions
7.3.2 Discharge at 20 °C at 0,2 [, A
A 41 0
7.3.2 Discharge at 20 °C at
1,0 JA A (M, J, Hand X cells)
5,0 7, A (H and X cells)
10,0 7, A (X cells only)
7.3.3 Discharge at 0 °C, at 0,2 1, A
7.3.3 Discharge at 0 °C, at
B 5 1
1,0 I A (M, J, H and X cells)
2,0 7, A (H and X cells) 3
3,0 7; A (X cells only)
7.7 Overcharge
C 5 0
7.8 Gas release device operation
D 5 7.5 Endurance in cycles 1
5 7.4 Charge (capacity) retention 1
7.10 Storage
Storage time 2 months
E 20 Storage time)y6 months 1
Storage.time 12 months
Storagetime 18 months
7.3.2 Discharge at 20 °C, at 0,2 I, A
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Table 27 — Sequence of tests for type approval
for small prismatic cells (high recovery type)

Number of defective
Group Sarpple Clause or Tests cells tolerated
size subclause
Per group In total
5.3 Marking
6.1 Dimensions
7.3.2 Discharge at 20 °C, at 0,2 [, A
A 61 7.3.2 Discharge-at20°Cat 0
1,0 I A (M, J, H and X cells)
5,0 7, A (H and X cells)
10,0 7, A (X cells only)
7.3.3 Discharge at 0 °C, at 0,2 I, A
7.3.3 Discharge at 0 °C, at
B 5 1,0 [, A (M, J, H and X cells) 1
2,0 7, A (H and X cells) 3
3,0 7; A (X cells only)
7.7 Overcharge
Cc 5 0
7.8 Gas release device operation
D 5 7.5 Endurance in cycles 1
5 7.4 Charge (capacity) ré€tention 1
7.10 Storage
Storage‘time 2 months
F 40 Storagé.time 6 months 1
Storage time 12 months
Storage time 18 months
7.3.2 Discharge at 20 °C, at 0,2 [, A
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Table 28 — Sequence of tests for type approval for button cells

Number of defective

Group Sarpple Clause or Tests cells tolerated
size subclause
Per group In total
5.3 Marking
Clause 6 Dimensions
A 41 0
7.3.2 Discharge at 20 °C, at 0,2 [, A
7.3.2 Discharge at 20 °C, at 1,0 [, A
7.3.3 Discharge at 0 °C, at 0,2 I, A
Discharge at 0 °C, at
B 5 1
7.3.3 1,0 7, A (M, J, H and X cells)
2,0 [, A (H and X cells)
3,0 7, A (X cells only)
7.7 Overcharge 3
Cc 5 0
7.8 Gas release device operation
D 5 7.5 Endurance in cycles 1
5 7.4 Charge (capacity) retention 1
7.10 Storage
Storage time 2 months
Storage time 6 months
F 20 Storage time 12°months 1
Storage times18'months
7.3.2 Discharge at 20.°C, at 0,2 I A
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Table 29 — Sequence of tests for type approval for button cells

(high recovery type)

Number of defective
Group Sarpple Clause or Tests cells tolerated
size subclause
Per group In total
5.3 Marking
6.2 Dimensions
A 61 . 0
7.3.2 Discharge at 20 °C, at 0,2 [, A
7.3.2 Discharge-at20°C at 1.0 LA
7.3.3 Discharge at 0 °C, at 0,2 I, A
7.3.3 Discharge at 0 °C, at
B 5 1,01, A (M, J, H and X cells) !
2,0 [y A (H and X cells)
3,0 7, A (X cells only)
7.7 Overcharge 3
Cc 5 0
7.8 Gas release device operation
D 5 7.5 Endurance in cycles 1
E 5 7.4 Charge (capacity) retention 1
7.10 Storage
Storage time 2 months
F 40 Storage time 6{mionths 1
Storage timeX2'months
Storage timey18 months
7.3.2 Discharge at20 °C, at 0,2 [, A

10.22 Type approval for cylindrical cells

For type approval, the sequenceof tests and sample sizes given in Tables 30 and 31 shall be
used| Seven groups of cells denominated A, B, C, D, E, F and G respectively, shall be tested.
The {otal number of cells required for type approval is 46 and 66. This total includes an extra
cell, [permitting a repeatitest to cover any incident which may occur outside the supplier’'s
responsibility.

Testq shall be carried out in sequence within each group of cells. All cells are subjected tp the
test ih group Ajsafter which they are divided into six groups at random according to the sample
sizeg shownin/Tables 30 and 31.

31. A
tests

The
cell i
of a group.

umber of defective cells tolerated per group, and in total, is given in Tables 30 and

CO geTretToO DT GCTC V CGOT 10 ctC C cgqtoire y OTa Oot—1a O



https://iecnorm.com/api/?name=22213ff177656590ba872a7ec3703029

IEC 61951-2:2017 © IEC 2017

—41 -

Table 30 — Sequence of tests for type approval for cylindrical cells

Number of defective
Group Sample Clause or Tests cells tolerated
size subclause
Per group In total
5.3 Marking
6.1 Dimensions
7.3.2 Discharge at 20 °C at 0,2 7, A
A 46 7.3.2 Discharge at 20 °C at 0
1,0 7, A (M, H, J and X cells) @
5,0/, A (Hand Xcells) @
10,0 7, A (X cells only)
7.3.3 Discharge at 0 °C at 0,2 7, A
7.3.3 Discharge at 0 °C, at
B 5 1,0 7, A (M, J, H and X cells) @ 1
2,0 J, A (H and X cells) 2
3,0 7; A (X cells only) 3
c 5 7.7 Overcharge 0
7.8 Safety device operation
D 5 7.5.1 Endurance in cycles 1
£ 5 7.5.2 Permanent charge endurance 1
7.8 Gas release-device operation 0
F 5 7.4 Charge, (¢apacity) retention 1
7.10 Stofdge
Storage time 2 months
G 20 Storage time 6 months 1
Storage time 12 months
Storage time 18 months
7.3.2 Discharge at 20 °C at 0,2 7, A
a8  And corresponding("T¥,“U” and "R" cells.
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Table 31 — Sequence of tests for type approval for

cylindrical cells (high recovery type)

Number of defective

Group Sample Clause or Tests cells tolerated
size subclause
Per group In total
5.3 Marking
6.1 Dimensions
7.3.2 Discharge at 20 °C at 0,2 1, A
732 Discharge at 20 °C at
A ob 0
1,0 1, A (M, H, J and X cells) @
5,0 [, A (H and X cells) 2
10,0 7, A (X cells only)
7.3.3 Discharge at 0 °C at 0,2 I, A
7.3.3 Discharge at 0 °C, at
B 5 1,0 1, A (M, J, H and X cells) 2 1
2,0, A (Hand X cells) @
3,0 7, A (X cells only) 3
7.7 Overcharge
C 5 . . 0
7.8 Gas release device dperation
D 5 7.5.1 Endurance in cyeles 1
7.5.2 Permanent gharge endurance 1
E 5
7.8 Safety dévice operation 0
F 5 7.4 Charge (capacity) retention 1
7.10 Storage
Storage time 2 months
Storage time 6 months
G 40 . 1
Storage time 12 months
Storage time 18 months
7.3.2 Discharge at 20 °C at 0,2 I, A
2  And corresponding "T", “U” and "R" cells.
10.2,3 Type approval for batteries
For type“approval, the sequence of tests and sample sizes given in Table 32 and 33 shall be

used. Two groups of batteries, denominated A and B respectively, shall be tested. The total
number of batteries required for type approval is 21 and 41. This total includes an extra
battery, permitting a repeat test to cover any incident which may occur outside the supplier’s

responsibility.

Tests shall be carried out in sequence within each group of batteries. All batteries are
subjected to the tests in group A, after which they are designated group B excluding an extra
battery at random according to the sample sizes shown in Table 32 and 33.

The number of defective batteries tolerated per group, and in total, is given in Table 32 and
33. A battery is considered to be defective if it does not meet the requirements of all or part of
the tests of a group.
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Table 32 — Sequence of tests for type approval for batteries

Number of defective
Group Sample Clause or Tests cells tolerated
size subclause
Per group In total
5.3 Marking
A 21 0
7.3.2 Discharge at 20 °C at 0,2 7, A
7.10 Storage
Storage time 2 months
Sioraa $ioa b-rmanth 1
terage-time-6-months
B 20 Storage time 12 months 1
Storage time 18 months
7.3.2 Discharge at 20 °C at 0,2 [, A
Table 33 — Sequence of tests for type approval for batteries
(high recovery type)
Number of defect{ve
Gfoup Sar_nple Clause or Tests cells tolerated
size subclause
Per group In total
5.3 Marking
A 41 0
7.3.2 Discharge at 20 °Ciat 0,2 7, A
7.10 Storage
Storage time 2 months i
Storage-time 6 months
B 40 Storage time 12 months !
Storage time 18 months
7.3.2 Discharge at 20 °C at 0,2 [, A
10.3| Batch acceptance
Thesk tests are applicable to deliveries of individual cells.
The [sampling_procedure should be established in accordance with IEC 60410. Upless
otherwise agreed between supplier and purchaser, inspections and tests shall be performed
usind inspection levels and AQLs (acceptable quality level) recommended in Table 34.
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Table 34 - Recommended test sequence for batch acceptance

Recommendation
G Clause or I tion/test

roup subclause nspectionitests Inspection AQL

level %

Visual inspection
— absence of mechanical damage T 4
— absence of corrosion on case and terminals T 4
A As agreed
— number, position and secure fittings of connection S3 1
tabs
— absence of liquid electrolyte on case and terminals T 0\6b
Physical inspection
Clause 6 | _ dimensions S3 1
B As agreed | weight P ;
5.3 .
— marking 43 1
Electrical inspection

739 — open-circuit voltage and polarity T 065

c 23 |- discharge at20°Cat 0,2/, A s3 ]

— discharge at 20 °C at 1,0 I A S3 1

NOTE Two or more failures on a single cell are not cumulative. Only the failure corresponding to the lowesf AQL
is taken into consideration.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ACCUMULATEURS ALCALINS ET AUTRES
ACCUMULATEURS A ELECTROLYTE NON ACIDE -

ACCUMULATEURS ETANCHES POUR APPLICATIONS PORTABLES -

Partie 2: Nickel-métal hydrure
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AVANT-PROPOS

Commission Electrotechnique Internationale (IEC) est une organisation mondiale jde\ normali
mposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de (""fEC). L'IEC
et de favoriser la coopération internationale pour toutes les questions de normalisation ,dans les don|
I'électricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie de§ Normes internati
Spécifications techniques, des Rapports techniques, des Spécifications accessibles ‘au public (PAS)
ides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confié€/a des comités d'étud

trg
int]
tr

vaux desquels tout Comité national intéressé par le sujet traité peut “participer. Les organis
rnationales, gouvernementales et non gouvernementales, en liaison avec.I'lEC, participent égaleme
aux. L’'IEC collabore étroitement avec I'Organisation Internationale,de*“Normalisation (ISO), selo|

copditions fixées par accord entre les deux organisations.

2) Lep décisions ou accords officiels de I'lEC concernant les questions.techniques représentent, dans la n
du| possible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux d¢g
intéressés sont représentés dans chaque comité d’études.
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Publications de I'lEC se présentent sous la forme de, fecommandations internationales et sont ag
mme telles par les Comités nationaux de I'lEC. Tous les{efforts raisonnables sont entrepris afin qug
ssure de I'exactitude du contenu technique de ses publications; I'l|EC ne peut pas étre tenue responsa
entuelle mauvaise utilisation ou interprétation qui en.est faite par un quelconque utilisateur final.

4) D4gns le but d'encourager l'uniformité internationaley,d4es Comités nationaux de I'lEC s'engagent, dans tg
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et
ré
5) LI
fo
co
ing
6) To
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8) L's

sure possible, a appliquer de fagon transparente‘les Publications de I'l|EC dans leurs publications nati
régionales. Toutes divergences entre touteés Publications de I'lEC et toutes publications national
ionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

EC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépel
rnissent des services d'évaluation®de conformité et, dans certains secteurs, accédent aux marqu
hformité de 'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifi
épendants.

us les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

une responsabilité ne.dait étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou manda
ompris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de
ur tout préjudice ¢ausé en cas de dommages corporels et matériels, ou de tout autre dommage de q
ure que ce soif, difecte ou indirecte, ou pour supporter les colts (y compris les frais de justice)
penses décautant de la publication ou de ['utilisation de cette Publication de I'lEC ou de toute
blication de"EC, ou au crédit qui lui est accordé.

ttention ‘est’ attirée sur les références normatives citées dans cette publication. L'utilisation de public
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de

érencées est obligatoire pour une application correcte de la présente publication.
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sldroits

La Norme internationale IEC 61951-2 a été établie par le sous-comité 21A: Accumulateurs
alcalins et autres accumulateurs a électrolyte non acide, du comité d'études 21 de I'lEC:

Accu

mulateurs.

Cette quatrieme édition annule et remplace la troisiéme édition parue en 2011. Cette édition
constitue une révision technique.

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

e ajout du type de batterie;
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e ajout de la désignation ‘F’ (type a récupération élevée) pour les éléments et batteries;

e ajout de la désignation ‘I’ (type a autodécharge faible) pour les éléments;

e révision de la Figure 3 (6.1.3.1);

e ajout de la note "picot facultatif" au contact positif;

e modification de la position de la ligne de repére du picot aux surfaces planes du contact
positif (B et G).

Le texte de cette norme est issu des documents suivants:

EDLS. Raonnart do voto
Tt ~apPPot6a v-ot

21A/623/FDIS 21A/629/RVD

Le rgpport 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 |liste de toutes les parties de la série IEC 61951, présentées sous le titre général
Accumulateurs alcalins et autres accumulateurs a électrolyté non acide — Accumulageurs
étanghes pour applications portables, peut étre consultée surléssite web de I'lEC.

Le comité a décidé que le contenu de cette publication.mne sera pas modifié avant la daje de
stabilité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch” dans les données
relatives a la publication recherchée. A cette date,.Ja‘publication sera
e reconduite,

n

LUpprimée,

. rtnmplacée par une édition révisée, ou

e amendée.
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ACCUMULATEURS ALCALINS ET AUTRES
ACCUMULATEURS A ELECTROLYTE NON ACIDE -

ACCUMULATEURS ETANCHES POUR APPLICATIONS PORTABLES -

Partie 2: Nickel-métal hydrure

Domaine d'application

La présente partie de I'lEC 61951 spécifie le marquage, la désignation, les dimensiong, les
essals et les exigences applicables aux éléments et batteries d’agcimulateurs
parallélépipédiques, cylindriques et boutons, étanches, au nickel-métal hydrure, pouvani étre
utilises dans toutes les orientations, pour applications portables.

2 Références normatives

Les documents suivants cités dans le texte constituent, pour tout-ou partie de leur contenu,
des [exigences du présent document. Pour les références, \datées, seule I'édition [citée
s’apglique. Pour les références non datées, la derniére édition du document de réfénence
s'apdlique (y compris les éventuels amendements).

IEC $0050-482:2004, Vocabulaire Electrotechnique{International (VEI) — Partie 482: Pilps et
acculnulateurs électriques

IEC 60086-1, Primary batteries — Part 1: Genetal (disponible en anglais seulement)

IEC 60086-2, Piles électriques — Partie @; Spécifications physiques et électriques

IEC 61959, Accumulateurs alcalinsvet autres accumulateurs a électrolyte non acide — Epsais
mécgniques pour accumulateurs portables étanches

IEC 62133-1, Accumulateurs alcalins et autres accumulateurs a électrolyte non acigde —
Exigences de sécurité-pour les accumulateurs portables étanches, et pour les batteries qui en
sont [constituées, destinés a l'utilisation dans des applications portables — Partie 1 Systémes
au nickel

3 Termes.et définitions

Pour|les/besoins du présent document, les termes et les définitions de I'lEC 60050-482 |ainsi

que les sulvants, s'appliquent.

L'ISO et I'lEC tiennent & jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

3.1
ten

IEC Electropedia: disponible a I'adresse http://www.electropedia.org/
ISO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

sion nominale

valeur approchée appropriée d’'une tension, utilisée pour désigner ou identifier un élément ou
une batterie
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Note 1 a I'article:
1,2 V.

La tension nominale d’'un élément individuel rechargeable étanche au nickel-métal hydrure est

Note 2 a l'article: La tension nominale d'une batterie de n éléments connectés en série est égale a n fois la
tension nominale de I'élément individuel.

[SOURCE: IEC 60050-482:2004, 482-03-31, modifiée — Ajout des Notes 1 et 2 & l'article.]

3.2

capacité assignée

valeur de la capacité d'un élément ou d'une batterie déterminée dans des conditions
spécifiées et déclarée par le fabricant

Note 1 a l'article: La capacité assignée est la quantité d'électricité C; Ah (ampéres-heures) déclaree® par le
fabricgant, qu'un élément individuel est capable de restituer en 5 h apres charge, repos et décharge,”dafps les
conditjons spécifiées en 7.3.2.

Note 2 a l'article: La capacité d’'une batterie est la quantité d'électricité C; Ah (ampéres-heures) déclarée |par le
fabricgant, qu'une batterie est capable de restituer en 5 h aprés charge, repos et décharge, dans les condlitions
spéciflées en 7.3.2.

[SOURCE: IEC 60050-482:2004, 482-03-15, modifiée — Ajout des Notes)1 et 2 a l'article.]

3.3

petit|élément parallélépipédique

élémpent de forme parallélépipédique rectangulaire dont la largeur et I'épaisseur ne dépasgsent
pas 25 mm

34

élémeent cylindrique

élémpent de section circulaire dont la hauteur_hors tout est égale ou supérieure au diameétre
hors tout

3.5

élémient bouton

élément de section circulaire dont fa-hauteur totale est inférieure au diamétre total

3.6

élémient au nickel-métal hydrure

élément contenant de 4hydroxyde de nickel dans I'électrode positive, un alliage absofrbant
I’hydfogéne dans I'électrode négative, et de I’hydroxyde de potassium ou une autre solution
alcalijne comme électrolyte

Note 1 a l'articler‘Les électrodes positives sont isolées des électrodes négatives par un séparateur.

3.7

battgrie’au nickel-métal hydrure
ensemble—compese—dun—ou—deplusicurs—éléments—daceumulateurs—comme—souree—d-énergie
électrique et caractérisé par sa tension, sa dimension, la disposition de ses bornes, sa

capacité et son régime

3.8

élément étanche

élément fermé ne laissant échapper ni gaz ni liquide lorsqu’il fonctionne dans les limites de
charge et de température spécifiées par le fabricant

Note 1 a l'article: L'élément est muni d'un dispositif de sécurité destiné a éviter toute pression interne
dangereusement élevée.

Note 2 a I'article: L'élément ne requiert pas de complément d'électrolyte et est congu pour fonctionner toute sa
vie dans ses conditions d'étanchéité initiales.
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Note 3 a l'article:

I'accumulation d’hydrogéene dans I’élément.

L’élément au nickel-métal hydrure peut cependant libérer du gaz vers la fin de sa vie du fait de

[SOURCE: IEC 60050-482:2004, 482-05-17, modifiée — La note existante a été développée
dans les Notes 1, 2 et 3 a l'article.]

3.9

élément portable
élément congu pour étre utilisé principalement dans une batterie facile a porter

élémient a température de surface limitée

élémpent pourvu d’une fonction qui évite 'augmentation de la température a partir d’'une v
détefminée, y compris lorsque survient une anomalie telle que la mise en court-circu
I'élément

3.12

élémient ou batterie a récupération élevée
élémpent ou batterie caractérisé(e) par une "perte de capacité{permanente" plus faible q
normiale aprés stockage

Note 1 a I'article: 1l ou elle est défini(e) comme un "type a récupération élevée" au 7.10.2 et au Tableau 22.

3.13

élémeent a autodécharge faible
élément capable de conserver une capacité’ de charge supérieure a la normale 3
stocKage en réduisant l'autodécharge

Note 1 a l'article: 1l est défini comme un "type'a autodécharge faible" au 7.4.

3.14

battgrie au nickel-métal hydture de type 9 V
batterie au nickel-hydrure \meétallique interchangeable avec des piles 9 V et comp
d'éléments cylindriques, de petits éléments parallélépipédiques ou d'éléments boutons

4

L'exd

Tolérances de-mesure relatives aux paramétres

ou réelles,doit respecter les tolérances suivantes:

a)
b)
c)
d)
e)
f)
g9)

hain

aleur
it de

ue la

prés

osée

ctitude @lobale des valeurs contrélées ou mesurées, par rapport aux valeurs spécifiées

+(1°% pour la tension;

+1 % pour le courant;

+1 % pour la capacité;

+2 °C pour la température;
+0,1 % pour le temps;

0,1 mm pour les dimensions;

+5 % pour I'’humidité.

Ces tolérances comprennent I'exactitude combinée des appareils de mesure, des techniques
de mesure utilisées et de toutes les autres sources d'erreur liées a la méthode d'essai.
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Les caractéristiques des appareils utilisés doivent étre fournies dans chaque rapport de
résultats.

5 Désignation et marquage des éléments et des batteries

5.1 Désignation des éléments et batteries
5.1.1 Petits éléments parallélépipédiques et éléments cylindriques

51.11 Généralités

Les petits éléments individuels parallélépipédiques et les éléments individuels cylindriques
rechargeables, étanches, au nickel-métal hydrure, doivent étre désignés par une lettre L,[M, J,
H ou|X qui indique:

e un régime de décharge faible (L);

e up régime de décharge moyen (M);

e un régime de décharge moyen élevé (J);
e un régime de décharge élevé (H);

e up régime de décharge trés élevé (X).

NOTE| 1 Ces éléments sont habituellement mais non exclusivement utilisés pour les régimes de dégharge
suivarts:

-

jusqu'a 0,5 1, A;
e Mijusqu'a3,5/ A,
o Jlusqu'a 5,0/ A;
o Hjusqua7,0/ A;

X

. jusqu'a 7,0 I, A et au-dessus.

NOTE|2 Ces courants s'expriment en multiples de of 7, A, ou I, A = C; Ah/1 h (voir I'lEC 61434).

Lorsqu’'un élément est destiné“a la charge permanente a des températures éleyées,
normialement supérieures a 40\°C, la lettre “T” est placée aprés la lettre L, M, J, H ou X.

Lorsqu’'un élément estdestiné a la charge permanente a des températures éleyées,
normfalement supérietures a 50 °C, la lettre “U” est placée aprés la lettre L, M, J, H ou X.

Lorsqu’un élément est pourvu d’'un dispositif de limitation de la température de surfade, la
lettrel “S” est(placée aprés la lettre L ou M.

Lorsquiun-€lément est destiné a la charge rapide, normalement a 1,0 /; A, la lettre "R" est

placdeapréslaletire| M _J HouX

Lorsqu'un élément ou une batterie est caractérisé(e) par une récupération élevée, la lettre "F"
est placée aprés la lettre L, M, J, H ou X.

Lorsqu’un élément est considéré comme un élément a autodécharge faible, la lettre est

placée aprés la lettre L, M, J, H ou X.

5.1.1.2 Petits éléments parallélépipédiques

Les petits éléments individuels parallélépipédiques rechargeables, étanches, au nickel-métal
hydrure, doivent étre désignés par les lettres “HF” suivies de la lettre L, M, J, H ou X, elles-
mémes suivies de la lettre F, puis de la lettre | si désignée, et enfin de trois groupes de
chiffres, chaque groupe étant séparé par un trait oblique, comme suit:


https://iecnorm.com/api/?name=22213ff177656590ba872a7ec3703029

IEC 61951-2:2017 © IEC 2017 - 55—

a) Les deux chiffres a gauche du premier trait oblique doivent indiquer la largeur maximale
spécifiée pour I'élément, exprimée en millimétres, arrondie au nombre entier
immédiatement supérieur.

b) Les deux chiffres du milieu doivent indiquer I'épaisseur maximale spécifiée pour I'élément,
exprimée en millimétres, arrondie au nombre entier immédiatement supérieur.

c) Les deux chiffres a droite du deuxiéme trait oblique doivent indiquer la hauteur maximale
spécifiée pour I'élément, exprimée en millimétres, arrondie au nombre entier
immédiatement supérieur.

EXEMPLE La désignation HFLF 18/07/49 identifie un petit élément parallélépipédique, apte aux régimes de
décharge faibles, a récupération élevée, de largeur maximale 18 mm, d'épaisseur maximale 7 mm et de hauteur
maxinfate 49 mm.

5.1.1l3  Eléments cylindriques

Les Eléments individuels cylindriques rechargeables, étanches, au nickel-mgétal hydrure,
doivgnt étre désignés par les lettres “HR” suivies de la lettre L, M, J, H ou,"X, elles-mémes
suivigs de la lettre F, puis de la lettre | si désignée, et enfin de deux groupes de chiffres,
chaqgpe groupe étant séparé par un trait oblique, comme suit:

a) Les deux chiffres a gauche du trait oblique doivent indiquer le diamétre maximal spégcifié
ppur I'élément, exprimé en millimétres, arrondi au nombre entiep immédiatement supérieur.

b) Les deux chiffres a droite du trait oblique doivent indiquet, ta’ hauteur maximale spégifiée

L
ppur I'élément, exprimée en millimétres, arrondie au“~hombre entier immédiatement
supérieur.

Quand un fabricant réalise un élément avec des dimensions et des tolérances qui le rerrtdent
inter¢hangeable avec une pile, la désignation du Tableau 2 doit aussi figurer sur I'élémentt.

EXEMPLE 1 La désignation HRLF 33/62 identifie un élément cylindrique, apte aux régimes de décharge failjles, a
récupgration élevée, de diamétre maximal 33 mm et de.hauteur maximale 61,5 mm.

EXEMPLE 2 La désignation HRLTF 33/62 identifiee un élément cylindrique, apte aux régimes de décharge faibles,
desting a la charge permanente a des températures élevées, a récupération élevée, de diamétre maximal 33 mm et
de hajyiteur maximale 61,5 mm.

EXEMPLE 3 La désignation HRXRFI 23743 identifie un élément cylindrique, apte aux régimes de décharde tres
élevéq, destiné a la charge rapide, a\récupération élevée, a autodécharge faible, de diamétre maximal 23 mn} et de
hautedyr maximale 43 mm.

Pour|les éléments dimensionnellement interchangeables avec des piles, un nombre a yn ou
deux|chiffres placé aprés la lettre F ou | peut signifier:
20- Format Ds
e 1@- Format)C;
6F Format AA;
o (Op=Format AAA.

NOTE Les éléments dimensionnellement interchangeables avec des piles sont de type M sauf spécification
contraire

Pour plus de clarté, un exemple est fourni ci-dessous.

EXEMPLE 4 La désignation HRMRFIO3 identifie un élément cylindrique individuel rechargeable étanche au
nickel-métal hydrure, apte aux régimes de décharge moyens, congu pour la charge rapide, a récupération élevée et
a autodécharge faible, dimensionnellement interchangeable avec une pile, et dont le format type est AAA.

5.1.2 Eléments boutons

Les éléments boutons individuels rechargeables, étanches, au nickel-métal hydrure, doivent
étre désignés par les lettres “HB” suivies de la lettre F, elle-méme suivie de la lettre | si
désignée, puis de deux groupes de chiffres, chaque groupe étant séparé par un trait oblique,
comme suit:
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Les trois chiffres a gauche du trait oblique doivent indiquer le diamétre maximal spécifié
pour ['élément, exprimé en dixiemes de millimétres, arrondi au nombre entier
immédiatement supérieur.

Les trois chiffres a droite du trait oblique doivent indiquer la hauteur maximale spécifiée
pour ['élément, exprimée en dixiemes de millimétres, arrondie au nombre entier
immédiatement supérieur.

EXEMPLE La désignation HBFI 116/054 identifie un élément bouton caractérisé par une récupération élevée et

une autodécharge faible, de diamétre maximal 11,6 mm et de hauteur maximale 5,4 mm.
5.1.3 Batteries
Les 1atteries rechargeables, étanches au nickel-métal hydrure doivent étre désignées sous la
form¢ suivante:
M1 désignation d'un élément individuel -N2
ou
N1 |estle nombre d'éléments connectés en série dans la batterie;
N2 |est le nombre d'éléments connectés en parallele si 2 ou plus (non indiqué [si la

valeur est 1).

La désignation des batteries étanches au nickel-métal hydrurel est identifiée sur la base des
éléments individuels connectés en série et non sur la base de{a batterie dans son ensenible.

5.2

Retits éléments parallélépipédiques dans la batterie

EKEMPLE 1 La désignation 2HFLF 18/07/49 identifie un petit' elément parallélépipédique, apte aux régimes
de¢ décharge faibles, a récupération élevée, de largeur maximale 18 mm, d'épaisseur maximale 7 mm| et de
hgquteur maximale 49 mm avec deux éléments connectés’en série.

Hiéments cylindriques dans la batterie

EKEMPLE 2 La désignation 3HRLF 33/62 identifie un élément cylindrique, apte aux régimes de dégharge
fdibles, a récupération élevée, de diameétre_maximal 33 mm et de hauteur maximale 61,5 mm aveg¢ trois
éléments connectés en série.

EKEMPLE 3 La désignation 4HRLTF 33/62 identifie un élément cylindrique, apte aux régimes de dégharge
fdibles, destiné a la charge permanente a des températures élevées, a récupération élevée, de digmetre
mjaximal 33 mm et de hauteur maxiniale 61,5 mm avec quatre éléments connectés en série.

EKEMPLE 4 La désignation HRXRFI 23/43 -2 identifie un élément cylindrique, apte aux régimes de dégharge
tres élevés, destiné a la charge rapide, a récupération élevée, a autodécharge faible, de diamétre maximal 23
mm et de hauteur maximale 43 mm avec deux éléments connectés en paralléle.

Hiéments interchangeables avec des piles dans les batteries

EKEMPLE 5 La désignation HRMRFI103-3 identifie un élément cylindrique individuel rechargeable étanghe au
nickel-métal hydrure, apte aux régimes de décharge moyens, congu pour la charge rapide, a récupdration
élevée et a altodecharge faible, dimensionnellement interchangeable avec une pile dont le format type est
ARA avec trois*éléments connectés en paralléle.

Hiéments boutons dans la batterie
EKEMPLE 6 La désignation HB 116/054-3 identifie un élément bouton de diamétre maximal 11,6 mm et
d

hauteur maximale 5 4 mm avec trois éléments connectés en pnaralléle
T L

Sorties électriques des éléments ou batteries

La présente norme ne spécifie pas de sorties électriques pour les éléments ou batteries.

5.3
5.3

Marquage

A Petits éléments parallélépipédiques et éléments cylindriques

Chaque élément gainé, fourni sans cosses, doit comporter un marquage durable donnant au
minimum les indications suivantes:

étanche, rechargeable, au nickel-métal hydrure ou Ni-MH;

capacité assignée;
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e tension nominale;

e polarité (+ et -);

o date de fabrication (un code est admis);

e nom ou marque d'identification du fabricant ou du fournisseur;

e marque pour favoriser la réutilisation des constituants des éléments.

NOTE

1 Cette marque est appliquée lorsqu'un programme de recyclage est disponible.

NOTE 2 En général, les éléments individuels rechargeables, étanches, au nickel-métal hydrure, munis de
languettes de connexion ne nécessitent pas d'étiquettes s'ils font partie intégrante d'une batterie. Dans ce cas, la

batter

5.3.2

Chag
miniry

Chag
suiva

5.4

L'étid
spéc
supp
de I'4

L'étid
spéc
préca
pour

I ol H F|
cemrememetomporteremarquagemarque—CraeSSusST

Eléments boutons

nsion nominale;

bte de fabrication (un code est admis).
Exemption de formulation

uette de chaque élément.‘ou batterie doit comporter un minimum d'informations co
fie au 5.3.1 a 5.3.8.)'Par conséquent, il convient de fournir des inform
émentaires, telles que.des consignes de sécurité, dans un manuel et non sur I'étiq
Iément ou de la batterie.

uette de chague élément ou batterie doit comporter un minimum d'informations co
fié au 5.31°a 5.3.3. Par conséquent, il convient de ne pas reporter les informatior
ution sar)l'étiquette des éléments ou batteries recouverts de plastique souple ou 1
lesquels les consignes de sécurité sont imprimées a I'extérieur.

Nt au

ue élément bouton fourni sans cosses doit comporter un marquage durable\donna
hnum les indications suivantes:
Bsignation conforme a 5.1;
plarité (+ et -);
hte de fabrication (un code est admis);
bm ou marque d'identification du fabricant ou du fourniss€ur:
Batteries
ue batterie doit comporter un marquage durable) donnant au minimum les indications
ntes:
bpacité assignée;

mme
tions
ette

mme
s de
igide

6

6.1
6.1.1

imensions

Petits éléments parallélépipédiques et éléments cylindriques

Généralités

Les Figures 1 et 2 représentent la forme des éléments.
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Diamétre Largeur Epaisseur

(+) (+)

T 1

Hauteur
Hauteur

T o
Y

IEC IEC
Figure 1 — Eléments cylindriques Figure 2 — Petits éléments
gainés parallélépipédiques gainés

6.1.2 Petits éléments parallélépipédiques

Le Tableau 1 représente les dimensions des petits éléments parallélépipédiques gainés.

Tableau 1 — Dimensions des petits éléments parallélépipédiques gainés

Dégignation des éléments Largeur Epaisseur Hauteur
mm mm mm
HF 15/08/49 14,5 \ 7,4 Y\ 48,2 O
HF 15/09/49 14,5 8,3 48,2
HF 16/07/34 16,0 6,6 34,0 D
0 > —fo
HF 18/07/36 17,3 6,1 > 07 35,7
HF 18/07/49 17,3 6,1 48,2
0
HF18/09/49 17,3 >_1,0 8,3 48,2 /
HF"18/07/68 17,3 6,1 ) 67,3 W
HF To/TT/06 17,5 10,7 or,5
0
HF 18/18/68 17,3 17,3 67,3 0
> 10 1,5
HF 23/11/68 22,7 ) 10,7 67,3 ’
HF 23/15/68 22,7 14,5 _) 67,3
6.1.3  Eléments cylindriques
6.1.3.1 Eléments dimensionnellement interchangeables avec des piles

Le Tableau 2 donne les exigences relatives aux dimensions des éléments cylindriques gainés
dimensionnellement interchangeables avec des piles (voir Figure 3).
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Tableau 2 — Dimensions des éléments cylindriques gainés
dimensionnellement interchangeables avec des piles

s Désigna- . Ten- Dimensions
Dési- tion de Pile sion mm
gnation tvpe corres- nomi-
des typ pondan A B c |pd| E F G [} oP
éléments? (refersn- -te© nale
ce) \ Max Min Min - | Max | Max | Min Min | Max | Min Max
RO3
HRO3 AAA 445 | (43,3) 4,3 0,5 3,8 | (2,0) | 0,8 10,5 9,5 0,4
LRO3
R6
HR6 AA LR6 90,9 (49,2) 7,0 0,5 95,0 (4,2) 1,0 14,5 1B.5 0,5
1,2
R14
HR14 C LR14 50,0 | (48,6) | 13,0 0,9 75 | (5,5) | 1,5 jh26y2 | 24,9 1,0
R20
HR20 D LR20 61,5 | (59,5) | 18,0 1,0 9,5 | (7,8)4° 15 | 34,2 | 3R,3 1,0

NOTE Les|nombres entre parenthéses sont des valeurs de référence.

La désigphation des éléments doit étre conforme a la nomenclature de I'lEC 60086-1:

Dans ceftains pays, ces types d’éléments sont aussi connus selon les désignations suivantes: AAA (R 03); AAl (R 6); C (R

14); D (R 20).

Les pileg salines (R) et les piles alcalines (LR) doivent étre conformes aux-dispositions de I'lEC 60086-2.

Il n’y a Jaucune spécification pour la valeur “D” pour les éléments.individuels cylindriques rechargeables, étanches, au

nickel-mgtal hydrure interchangeables avec des piles.

Picot en option

F Légende

(#
¥
A W i gy T {

A\, * hauteur hors tout maximale de I'élément

B distance minimale entre les surfaces planes des contacts podtif et

négatif
C diamétre extérieur minimum de la surface plane du contact négatif
a
s x < D diamétre intérieur maximum de la surface plane du contact négatif

E  retrait maximum de la surface plane du contact négatif

F  diametre maximum du contact positif a la hauteur spécifiée

i i Lqi b - Lui v | G hauteur minimale de la surface plane du contact positif
23 D =
) c @ diamétres minimum et maximum de I'élément
- =
@ @P concentricité du contact positif
-y -—
IEC

Figure 3 — Eléments gainés dimensionnellement interchangeables avec des piles

6.1.3.2 Eléments non-dimensionnellement interchangeables avec des piles

Le Tableau 3 présente les dimensions des éléments gainés cylindriques non
dimensionnellement interchangeables avec des piles.
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Tableau 3 — Dimensions des éléments cylindriques gainés
non dimensionnellement interchangeables avec des piles

Désignation des éléments 2 Diameétre Hauteur
mm mm
HR 11/45 10,5 \ 44,5 N\
HR 11/51 10,5 50,5
HR 11/67 10,5 67,0
HR 15/43 14,5 43,0
HR 15/49 14,5 49,0 0
HR 15/51 14,5 50,5 X
HR 15/67 15,0 67,0
HR 17/29 17,0 _8,7 28,5
HR 17/43 17,0 43,0 Y
HR 17/50 17,0 50,0
HR 17/67 17,0 67,0 _g,o
HR 18/44 18,0 43,5 N
HR 18/67 18,0 67,0
HR 19/67 19,0 j 67,0
HR 23/34 23,0 \ 34,0
HR 23/43 23,0 43,0 > _?,5
HR 23/44 23,0 43,5
HR 23/50 23,0 50,0
HR 23/60 230 61,0
HR 26/47 25,8 > 0 47,0 <
HR 26/50 25,8 -1.0 50,0
HR 33/36 33,0 36,0 - _S,o
HR 33/62 33,0 61,5
-/
HR 33/91 33,0 91,0 0/-2,
HR 34/60 33,5 J 59,5 0/-2,
a8  Lps lettresRsont suivies de L, M, H ou X et T et/ou R selon le cas (voir 5.1).
6.2 [ Eléments boutons
Les éléments doivent avoir la forme | ou Il (voir Figure 4 ci-dessous).
FORME | FORME Il
S \ i Je — i
~ I <
Y + oy
- d - d
IEC IEC

NOTE La polarité de la forme | n'est pas normalisée.

Figure 4 — Eléments boutons
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Le Tableau 4 présente les dimensions des éléments boutons individuels rechargeables,
étanches, au nickel-métal hydrure.

Tableau 4 — Dimensions des éléments boutons

Désignation des éléments Diameétre, d Hauteur, &
mm mm
HB 079/054 7,9 } 0 5,4 A
HB 116/054 11,6 5§ 10 5,4
HB 156/064 15,6 6,4
HB 2227048 22,2 1.8 0
0 > -0:6
HB 252/061 25,2 > -0,3 6,1
HB 252/065 25,2 6,5
HB 252/078 25,2 7,8
HB 347/060 34,7 ) 6,0 Y,

6.3

Batteries au nickel-métal hydrure de type 9 V

La Figure 5 représente la forme des batteries au nickel-hydrurelmétallique de type 9 V.

—t ‘\ |
I
\
\
\
\
t
1 ‘ 1
Ui
GRS
(=) r(+)
f
I3
Iy
IEC
Batterie

1: Socle

2: Gaujon

Bornes: fermoirs a.pression miniatures.

Pour des informations générales, voir I'lEC 60086-1.

1

IEC

Goujon

Figure 5 — Batteries au nickel-métal hydrure de type 9 V

Le Tableau 5 présente les dimensions des batteries au nickel-hydrure métallique de type 9 V.

Tableau 5 — Dimensions des batteries au nickel-hydrure métallique de type 9 V

Dimensions

Désiana- Pile Tension
. 9 corres- nominale mm
tion de type pondante v
hy | hg | 0 | L | by |k, | kg | 1y | I |y | ony
6F22 8.4 Max | 48,5 | 46,4 | 26,5 | 17,5 {12,95]| 3,10 577
006P 6LR61 ’ (2,55) (5,38)|(0,8) | (0,4)
7,2 Min. | 46,5 - 24,51 15,5 (12,45| 2,90 5,67
6LP3146
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7 Essais électriques

7.1 Généralités

Les courants de charge et de décharge mis en ceuvre pour les essais conformément a cet
Article 7 et dans I'Article 5 doivent étre basés sur la capacité assignée (Cs Ah). Ces courants
sont exprimés en multiples de /; A, ot Iy A = C5 Ah/1 h.

Pour _tous les essais. excepté ou cela est indigué. aucune fuite d'électrolyte. sous forme
liquide, ne doit étre observée.

7.2 | Mode de charge pour les essais
7.2.1 Mode de charge des éléments

Avant la charge, I'élément doit avoir été déchargé a une température ambjante
de 2Q °C + 5 °C, a un courant constant de 0,2 /; A, jusqu'a une tension‘finale de 1,0 V.

Sauf|indication contraire du présent document, la charge pour les différents essais pfévus
doit ¢tre effectuée a une température ambiante de 20 °C + §,°€, a une humidité relatiye de
65 %|+ 20 %, et a un courant constant de 0,1 /; A, pendant’16 h. Les essais doivent| étre
effeciués dans les deux mois qui suivent la date de fabrication. La date de fabricatioh est
déteiminée par le fabricant.

7.2.2 Mode de charge des batteries

Avanit la charge, la batterie doit étre déchargée a une température ambiante de 20 °C + b °C,
a un|courant constant de 0,2 [; A jusqu'a ce-que sa tension soit égale au nombre d’éléments
connectés en série multiplié par 1,0 V, sauf spécification contraire du fabricant.

Le miode de charge de la batterie doit étre effectué selon les recommandations du fabricpnt a
une {empérature ambiante de 20-°C + 5 °C et a une humidité relative de 65 % + 20 %| Les
essals doivent étre effectués-dans les deux mois qui suivent la date de fabrication. La daje de
fabrigation est déterminée par/le fabricant.

7.3 | Caractéristiques de décharge
7.3.1 Généralités

Les gssais de décharge décrits ci-aprés doivent étre effectués dans I'ordre indiqué.

7.3.2 Caractéristiques de décharge a 20 °C

7.3.2.1 Généralités

L'élément ou la batterie doit étre chargé(e) conformément a 7.2. Aprés la charge, I'élément ou
la batterie doit étre mis(e) au repos, a une température ambiante de 20 °C + 5 °C, pendant au
moins 1 h et au plus 4 h.

7.3.2.2 Caractéristiques de décharge des éléments a 20 °C

L'élément doit ensuite étre déchargé a une température ambiante de 20 °C £ 5 °C et comme
spécifié aux Tableau 6 ou Table 7. La durée de décharge ne doit pas étre inférieure aux
valeurs spécifiées aux Tableau 6 ou Table 7.

L'essai de décharge a 0,2 I; A est effectué pour vérifier la capacité assignée déclarée de
I'élément.
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Tableau 6 — Caractéristiques de décharge a 20 °C des
petits éléments parallélépipédiques et des éléments cylindriques

Conditions de décharge

Durée minimale de la décharge

h/min

Valeur du
courant constant

A

Tension

Désignation des éléments

finale

\Y

L/LT/LU/LS

M/MT/MU/MS/JIJT H/HT/HU X

0,212
1,0 /,

1,0 5h
0,9 -

5h 5h 5h

42 min 48 min 54 min

5,0 1,°
10,0 7,°

0,8 -
0,7 -

- 6 min 9 min

_ — 4. mir|

a8 Cihqg cycles sont admis par élément pour cet essai. L'essai doit étre terminé a l'issue du premier cyq

cHaque élément qui satisfait a I’exigence.

b AVant les essais de décharge aux régimes de 5 I, A et de 10 I, A, un cycle de conditionnement peu
effectué si cela est nécessaire. Ce cycle doit consister en une charge a 0,1 I; A conformément a 7.2 ¢
dgcharge a 0,2 7, A a la température ambiante de 20 °C = 5 °C conformément a 7.3.2:

le de

t étre
t une

Tableau 7 — Caractéristiques de décharge a 20 °C des)éléments boutons

Conditions de décharge

A

Valeur du
courant constant

Tension
finale
Vv

Durée minimale de la décha

h/min

ge

0,212
1,07,

1,0
0,9

5h
35 min

‘exigence.

a8 (ing cycles sont admis pour cet essai. L'essai doit étre terminé a I'issue du premier cycle qui satis

ait a

7.3.2.3 Caractéristiques de-décharge des batteries a 20 °C

La bjatterie doit ensuite étre’ déchargée, comme indiqué en Table 8, a une tempér

ature

ambipnte de 20 °C £ 5°€_a un courant constant de 0,2 /; A jusqu'a ce que sa tension soit
égale¢ au nombre d'élements connectés en série multiplié par 1,0 V, sauf spécification
contraire du fabricaft;

L'esqai de décharge a 0,2 I; A est effectué pour vérifier la capacité assignée déclarde de

['élément.

Tableau 8 — Caractéristiques de décharge a 20 °C des batteries

Conditions de décharge
Valeur du Tension Durée minimale de décharge
courant constant finale h
A \Y
0,212 1,0x NP 5

b N est le nombre d'éléments connectés en série dans la batterie.

a8 Cinqg cycles sont admis par batterie pour cet essai. L'essai doit étre terminé a l'issue du premier cycle de
chaque batterie qui satisfait a 'exigence.
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4 Essai de conformité de la capacité assignée (mAh) (exemple)

2017

Le Tableau 9 donne un exemple de la conformité de I'échantillon d'essai d'un élément ou
d'une batterie (effectif d'échantillon de 32) lorsque le fabricant déclare une capacité assignée

de 2 000 mAh.
Tableau 9 — Essai de conformité de la capacité assignée (mAh) (exemple)
Echantillon n° Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 52 Capacité
1 1920 1950 1900 2 005 2 005
2 2 000 2 .00
3 1920 1950 2 000 27000
4 1860 1890 1900 1950 2000 2 000
5 2 005 2 005
Eqhantillons 6 & 31° - - - - — -
32 1970 2010 2010
Capacitérassignée 2000
a8 (CJnq cycles sont admis pour cet essai.
b Les mesures individuelles de capacité (mAh) des échantillons 6 & 31 né.sbnt pas représentés explicitgment
dans ce tableau par souci de concision. Lors des essais relatifs aux<{caractéristiques de décharge, lgs 32
échantillons doivent étre soumis a I'essai pour vérifier qu’ils satisfont aux exigences.

7.3.3

L'élé
repos

L'ele

Caractéristiques de décharge a 0 °C

ment doit étre chargé conformément a 7.2v"Aprés la charge, I'élément doit étre m

ment doit ensuite étre déchargé :aune température ambiante de 0 °C + 2 °C et co

, a une température ambiante de 0 °C+2°°C pendant au moins 16 h et au plus 24 h.

S au

mme

spéc|fié aux Tableau 10 ou Table 11:*La durée de décharge ne doit pas étre inférieurg aux
valedrs spécifiées aux Tableau 10*Qu Table 11.
Tableau 10,~ Caractéristiques de décharge a 0 °C des
petits éléments parallélépipédiques et des éléments cylindriques
Conditions de(décharge Durée minimale Qe la décharge
h/min
Valeur du Tension finale Désignation des éléments
courant constant
A v L/LT/LU/LS M/MT/MU/MS/J H/HT/HU X
0,27, 1,0 2h 4h 4h 4 h 30 njin
ANUA 0.9 - 36 min 42 min 48 min
2,072 0,8 - - 15 min 21 min
3,042 0,8 - - - 12 min

a8 Avant les essais de décharge aux régimes de 2,0 I, A et 3,0 [ A, un cycle de conditionnement peut étre
effectué si cela est nécessaire. Ce cycle doit consister en une charge a 0,1 /; A conformément a 7.2 et une
decharge a 0,2 7, A a la température ambiante de 20 °C + 5 °C conformément a 7.3.2.
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