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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

SAFETY 。F PRIMARY AND SECONDARY LITHIUM CELLS 
AND BATTERIES DURING TRANSP。RT

FOREWORD 

1) The International Electrotechnical Commission (IEG) is a worldwide 。，ganization lor standardizati。n com pr阳ng
all national electrotechnical committees (IEC National Committee的。 The 。bject ol IEC is t。 pr。mote
international co－。pe『atron on all questions conce『ning standardization in the electrical and electronic fields. To 
this end and in addition to 。the『 activities. IEC publishes International Standards. Technical Specifications. 
Technical Rep。rts, Publicly Available Specifications (PAS) and Guides (hereafter referred to as .. IEC 
~ublicati。n（剖’＇）. Their preparati。n is entrusted t。 technical c。mmittees; any IEC National C。mmittee interested 
in the subject dealt with may participate in this preparatory w。由 International , governmental and non 
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions 。r agreements of IEC on technical matters express, as nearly as p。ssible, an international 
consensus 。f 。pinion 。n the 『elevant sub1ects since each technical committee has representation from all 
interested IEC Nati。nal Committees. 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable elf。rts are made to ensure that the technical conte刷。f tEC 
Publications is accurate, tEC cannot be held 『esponsible for the way in which they are used or f。r any 
misinterpretation by any end user 

4) In order to promote internationafυniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the co『respondi ng national or regionaf pυblication shall be clearly indicated in 
the latter 

5) IEC itself does not provide any attestation of conformity. Independent certification b。dies provide con！。rmity
assessment services and, in some areas, access to tEC marks 。I conformity. IEC is not responsible f。r any 
services carried out by independent cert ificati。n b。dies.

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

7) No liability shall attach to tEC 。r its direct。rs , employees, servants or agents including individual experts and 
members 。f its technical committees and IEC National Committees for any personal injury , property damage o『
other damage of any nature whatsoever, whether direct or indirect，。『 for costs (including legal fees) and 
expenses arising out of the publication, use of, or refiance upon, this IEC Publication or any other IEC 
Publications. 

8) Attention is drawn 1。 the N。rmative references cited on this publication Use of the referenced publicati。ns is 
indispensable for the c。rrect application 。f this publication 

9) Attention is drawn to 阳e possib’”ty that some ot 阳e elements ot th咱 IEC Publicatoon may be the sυbject ot 
patent rights. IEC shall not be held 『esponsible fo『 identifyi ng any or all such patent rights. 

In ternational Standard IEC 62281 has been prepared jointly by IEC technica l committee 35: 
Primary cells and batteries and subcommittee 21 A: Secondary cells and batteries contain ing 
a lkaline or other non-acid e lectrolytes, of IEC technical committee 2 1 . Secondary cells and 
batteries. 

This fourth edition cancels and replaces t he th ird edition published in 2016. This edit ion 
const itutes a technical rev is ion. 

This ed it ion inc ludes t he following s ig ni ficant technical c hanges w ith respect to the previous 
edition: 

a) button cell definition revised , moved to co in (cell or battery) ; 

b) addition of provis ions for batteries form ing an in tegral part of equipment (5.4) ; 

c) all tes ts for secondary ce lls and batteries now also contain a requirement for 25 charge 
and recharge cycles prior to the test ; 

d) addition of a lternative tables fo r Table 1 and Table 2 in Annex B; 
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e) addition of ” forcible” to the ruptu『e criteria; 

I) test report 6.8 merged with tes t certificate 6.9 and replaced with the items listed in [12); 

g) addition of an informative Annex B with important deviations from the UN Manual of Tests 
and Criteria, Chapter 38.3. 

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

FOIS 

35/1416/FOIS 

Report on v。ting

35/1422/RVO 

Full information on the voting for the approval of this International Standard can be found in 
the report on voting indicated in the above table. 

This document has been drafted in accordance with the 180/IEC Directives, Part 2. 

The committee has decided that the contents of this document will remain unchanged unt il the 
stability date indicated on the IEC website under ” http://webstore.iec.ch” in the data related to 
the specific document. At this date, the document will be 

• reconfirmed, 

• withdrawn, 

• rep laced by a revised edition, or 

• amended 
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INTRODUCTION 

Primary li th ium cells and batteries were first in troduced in military applications in the 1970s. 
At that time, li ttle commercial interest and no industrial standards existed. Consequently, the 
United Nations (UN) Committee of Experts on the Transport of Dangerous Goods, although 
usually referring to industrial standards fo r testing and criteria, introduced a sub-section in the 
Manual of tests and criteria concern ing safety tests relevant to t ransport of primary li thium 
cells and batteries. Meanwhile, commercial interest in primary and secondary (rechargeable) 
lithium cells and batteries has grown and several industrial standards exist. However, the 
exist ing IEC standards are manifold, not completely harmonized, and not necessarily relevant 
to transport. They are not suitable to be used as a sou『ce of reference in the UN Model 
Regulations. Therefore this group safety standard has been prepared to harmonize the tests 
and requirements relevant to t ransport. 

This document applies to primary and secondary (rechargeable) lithium cells and batteries 
containing lithium in any chemical form: lithium metal, lithium alloy or lithium-ion. Lithium
metal and li thium alloy primary electrochemical systems use metallic li thium and lithium alloy, 
respectively, as the negative electrode. Lithium-ion secondary electrochemical systems use 
intercalation compounds (intercalated li thium exists in an ionic or quasi-atomic form within the 
lattice of the electrode material) in the posit ive and in the negative electrodes 

This document also applies to lithium polymer cells and batteries, which are considered either 
as primary lith ium-metal ce lls and batteries or as secondary lithium-ion cells and batteries, 
depending on the nature of the material used in the negat ive electrode. 

The history of transporting primary and secondary li thium cells and batteries is worth noting 
Since the 1970s, over ten billion primary li thium cells and batteries have been transported, 
and since the early 1990s, over one billion secondary (rechargeable) li thium cells and 
batteries utilizing a lithium-ion system have been transported. As the numbe『 of primary and 
secondary lithium cells and batteries to be transported is increasing , it is appropriate to also 
include in this document the safety testing of packaging used for the transportation of these 
products. 

This document specifically addresses the safety of primary and secondary li thium cells and 
batteries during transport and also the safety of the packaging used. 

The UN Manual of Tests and Criteria (1 2] 1 distinguishes between lithium metal and lithium 
alloy cells and batteries on the one hand, and lithium ion and lithium polymer cells and 
batteries on the other hand. While it defines that li thium metal and lithium alloy cells and 
batteries can be either primary (non-rechargeable} or rechargeable, it always considers 
lithium ion cells and batteries as rechargeable. However, test methods in the UN Manual of 
Tests and Criteria are the same for both secondary lithium metal and lithium alloy cells and 
batteries and lithium ion and lithium polymer cells and batteries. The concept is only needed 
to distinguish between small and large battery assemblies. Battery assemblies assembled 
from (primary or secondary) lithium metal and lithium alloy batteries are distinguished by the 
aggregate li thium content of all anodes (measured in grams) , while battery assemblies 
assembled from lithium ion or lithium polymer batteries are distinguished by their ”nominal" 
energy (measured in Wa忧－hours) .

1 Numbers in sqυare brackets refer t。 the Bibliography. 
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SAFETY 。F PRIMARY AND SEC。NDARY LITHIUM CELLS 
AND BATTERIES DURING TRANSP。RT

1 Scope 

This International Standard specifies test methods and requirements for primary and 
secondary (rechargeable) lithium cells and batteries to ensu『e their safety during transport 
other than for recycling or d isposal. Requirements specified in this document do not apply in 
those cases where special provisions given in the re levant regulations, listed in 7.3, provide 
exemptions. 

NOTE Different standards may apply fo『 lith ium-ion traction battery systems υsed for electrically propelled road 
vehicles. 

2 Normative references 

There are no normative references in this document. 

3 Terms and definitions 

For the purposes of this document, the following terms and definitions apply. 

ISO and IEC maintain terminological databases for use in standardization at the foll ow川g
addresses: 

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

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

3.1 
aggregate lithium content 
total l ithil』m content of the ce lls comprising a battery 

3.2 
battery 
one or more cells e lectrically connected and fitted in a case. with terminals, markings and 
protective devices etc., as necessary for use 

Note 1 to entry: This definition is different from the definiti。n used in the UN Manual 。f Tes ts and Criteria ( 12). 
This document was, however, carefully prepared s。 that the test set-up for each test is harmonized with the UN 
Manual 

Note 2 to entry: A cell used in equipment where the equipment 由 providing the functions of a case, terminals, 
markings and protective devices etc., as necessary for use in the equipment， 店， for the purposes of this d。cu『n ent,
considered to be a battery. 

[SOυRCE: IEC 60050-482:2004 ［汀， 482-01-04, modified - Reference to "electrica lly 
connected" has been added. ] 

3.3 
battery assembly 
battery comprising two or more batteries 
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3.4 
coin cell or battery 
lith ium button cell or battery 
small round ce ll or battery where the overall height is less than the diameter, containing non
aqueous electrolyte 

Note 1 to entry: The nominal voltage of lithium batteries is typically greater than 2 V 

[SOURCE: IEC 60050-482:2004, 482-02-40, modified - The definit ion ” small round ce ll or 
battery" replaces the original "cell with a cylindrical shape'', "containing non-aqueous 
electrolyte" was added, the term ”lithium button" was added) 

3.5 
cell 
basic funct ional unit, consisting of an assembly of electrodes, electrolyte, container, terminals 
and, usually, separators that is a source of electric energy obtained by direct convers ion of 
chemical energy 

[SOURCE: IEC 60050-482:2004, 482-01 -01 J 

3.6 
component cell 
ce ll contained in a battery 

3.7 
cycle 
<Of a secondary (rechargeable) cell or battery> set of ope『ations that is carried out on a 
secondary (rechargeable) cell or battery and is repeated regularly in the same sequence 

Note 1 to entry: These 。perations may consist of a sequence 。f a discharge I。”。wed by a charge 。r a charge 
followed by a discharge under specified conditions. This sequence may include rest peri。ds.

[SOURCE: IEC 60050-482:2004, 482-05-28, modified The words ”secondary 
(rechargeable)” have been added.) 

3.8 
cy lindrical cell or battery 
round cell or battery in which the overall height is equal to or g reate『 than the diameter 

[SOURCE: IEC 60050-482 :2004, 482-02-39, modified - The words ’ round ce ll or battery” 
『epl ace the original "cell with a cylindrical shape"’ the term "cylindrical battery" has been 
added.) 

3.9 
depth of discharge 
DOD 
percentage of rated capacity discharged from a battery 

Note 1 to entry: This note applies to the French language only. 

3.10 
first cycle 
initial cycle of a secondary (rechargeable) cell or battery fo llowing completion of all 
manufacturing, formation and quali ty control processes 

3.11 
fully charged, adJ 
state of charge of a secondary (rechargeable) cell or battery corresponding to 0 % depth of 
discharge 
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3.12 
fu lly discharged, adj 
state of charge of a cell or battery corresponding to 1 00 % depth of discharge 

3.13 
large battery 
battery with a gross mass of more than 12 kg 

3.14 
large cell 
cell w ith a gross mass of more than 500 g 

3.15 
lithium cell 
<primary or secondary (rechargeable)> cell containing a non-aqueous electrolyte and a 
negative electrode of lithium or containing lithium 

Note 1 to entry: Depending on the design features chosen, a lithiu町、 cell may be primary or sec。ndary
（『echargeable).

[SOURCE: IEC 60050-482:2004, 482-0 1-06, modified - The domain ”primary or secondary 
(rechargeable)” has been added.] 

3.16 
lith ium content 
mass of lithium in the negat ive electrode of a lithium metal or lithium alloy cell or battery in the 
undischarged or fully charged state 

3.17 
lithium ion cell or battery 
rechargeable non-aqueous cell or battery in which the posit ive and negative electrodes are 
both intercalation compounds constructed with no metallic lithium in either electrode 

Note 1 to e时，y: Intercalated lithium exists in an ionic or quasi·atomic form with the lattice of the electrode 
n、aterial

Note 2 to entry A lithium polymer cell or battery that uses lithium ion chemistries, as described herein, is 
considered as a lithium ion cell or battery 

3.18 
nominal energy 
energy value of a cell or battery determined under specified conditions and declared by the 
manufacturer 

Note 1 to ent叩： The nominal energ y is calculated by multiplying the nominal voltage by rated capacity. 

Note 2 to entry: The term "rated energy" could be more appropriate. 

3.19 
nominal voltage 
suitable approximate value of the voltage used to designate or ident ify a cell, a battery or an 
electrochemical system 

[SOURCE: IEC 60050-482:2004, 482-03-3 1] 

3.20 
open-circuit voltage 
voltage across the terminals of a cell or battery when no external current is flowing 

[SOURCE: IEC 60050-482:2004, 482-03-32, modified - ”when no external current is flowing” 
『epl aces ”when the discharge current is ze ro”。］
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3.21 
primary cell or battery 
ce ll or battery that is not designed to be electrically recharged 

[SOURCE: IEC 60050-482:2004, 482-01-02, modified - Addition of 、r battery” l 

3.22 
prismatic cell or battery 
ce ll or battery having rectangular sides and bases 

[SOURCE: IEC 60050-482:2004, 482-02-38, modified - Omission of "having the shape of a 
parallelepiped气］

3.23 
protective devices 
devices such as fuses, diodes or other electric or electronic current limiters designed to 
interrupt the current flow, block the current flow in one direction or limit the current flow in an 
electrical circuit 

3.24 
rated capacity 
capacity value of a cell or battery determined under specified conditions and declared by the 
manufacturer 

Note 1 lo entry: The following IEC standards provide guidance and methodology for determining the 『ated
capacity : IEC 61960·3 [SJ, IEC 62 1 33·2 闷， IEC 62660· 1 (7). 

[SOURCE: IEC 60050-482:2004, 482-03-15, modified - Inclusion of 飞 cell or battery", 
addition of Note 1 to entry.) 

3.25 
secondary (rechargeable) cell or battery 
ce ll or battery which is designed to be electrically recharged 

[SOυACE : IEC 60050-482:2004, 482-01-03, modified - Addition of ”rechargeable” and ”or 
battery” i 

3.26 
small battery 
battery with a gross mass of not more than 12 kg 

3.27 
small cell 
ce ll w ith a gross mass of not more than 500 g 

3.28 
type 
<for cells or batteries> particular electrochemical system and physical design of ce lls or 
batteries 

3.29 
undischarged, adj 
state of charge of a primary cell or battery corresponding to o % depth of discharge 
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4 Requirements for safety 

4.1 General considerations 

Lithium cells and batteries are categorized by their chemical composit ion (electrodes, 
electrolyte) and internal construction (bobbin, spiral, stacked). They are available in various 
shapes. It is necessary to consider all relevant safety aspects at the battery design stage, 
recognizing the fact that they may diffe『 considerably, depending on the specific lithium 
system, power output and battery configuration. 

The following design concepts for safety are common to all lithium cells and batteries. 

a) To prevent by design an abnormal temperature rise above the crit ical value defined by the 
manufacturer. 

b) To control by design temperature increases in the cell or battery e.g. by limiting the 
current flow or by adequate thermal management. 

的 To design lithium cells and batteries so as to relieve excessive internal pressure or to 
preclude a violent rupture under conditions of t ransport. 

d) To design lithium cells and batteries so as to prevent a short-circuit under normal 
conditions of t『anspo『t and intended use. 

的 To equip primary lithium batteries containing cells or strings of cells connected in parallel 
with effective means, as may be necessary, to prevent dangerous reverse cu『ren t flow 
(e.g. diodes, fuses, etc.) . 

4.2 Quality plan 

The manufacturer shall implement a documented quality plan (i.e. quality reports, inspection 
records , management structure) defining the procedu『es for the inspection of materials, 
components, cells and batteries during the course of manufacture, to be applied to the total 
process of producing a specific type of battery. Manufacturers should understand their 
process capabilities and should institute the necessary process contro ls as they relate to 
product safety and reliability. 

4.3 Packaging 

Lithium cells and batteries shall be packaged so as to prevent an external short-circuit under 
normal transport conditions. 

NOTE Addit，。nal ，。qυi remento for packaging 。f danger。υ. 9。。do are given in UN M。del Reg vlati。no 2017 ( 13). 
section 6.1 . See also regulations mentioned in 7.3 

5 Type testing, sampling and re-testing 

5.1 Type testing 

Lithium metal and li thium ion ce lls or batteries which differ from a tested type by 

a) for primary cells and batteries, a change of more than o, 1 g or 20 % by mass, whichever 
is greater, to the electrodes or to the electrolyte, or 

b) fo r rechargeable cells and batteries, a change in nominal energy (in Wh) of more than 
20 % or an increase in nominal voltage of more than 20 % , or 

c) a change that would lead to failure of any of the tests, 

shall be considered a different type and shall be subject to the required tests 

NOTE The type 。f change that might be considered to differ from a tested type, such that it might lead to fai lure 
of any 。f the test results， 町、ay include, but is not limited to 

1) a change in the material 。f the anode, the cathode, the separator or the electroly悟，
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2) a change of protective devices, including hardware and softwa『e,
3) a change of safety design in cells 。， batteries, such as a venti ng valve, 

4) a change in the numbe『 of component cells, and 
5) a change 川 c。nnecting mode of component cells, and, 

6) for batteries which are to be tested according to test T·4 with a peak acceleration less than 150 s •• a 
change in the mass which c。υId adve『sely impact the result of the T ·4 test and lead to a failure. 

5.2 Overcharge protection 

Secondary batteries not equipped with battery overcharge protection that are designed for use 
only in a battery assembly or in equipment, which affords such protection, are not subject to 
the requirements of test T-7. 

5.3 Battery assemblies 

5.3.1 General 

Generally, battery assemblies, including battery packs, battery modules, and other units that 
may be assembled f rom batteries, are tested like batteries 

5.3.2 Small battery assemblies 

When testing a battery assembly in which the aggregate lithium content of all anodes, when 
fully charged, is not more than 500 g, or in the case of a lithium ion battery, with a nominal 
energy of not more than 6 200 Wh, assembled from batteries that have passed all applicable 
tests, one battery assembly in a fully charged state shall be tested under tests T-3, T-4 
and T-5, and, in addition, test T-7 in the case of a secondary battery assembly. 

NOTE The term 吁ully charged’ is used in (12( allhough it applies only to secondary battery assemblies. For 
primary battery assemblies, the term” undischarged" would be more appropriate 

5.3.3 Large battery assemblies 

A battery assembly with an aggregate lithium content of more than 500 g, or in the case of a 
lithium ion battery, with a no 『ninal ene『gy of more than 6 200 Wh, d口es not need to be tested 
if it is of a type that has been verified as preventing: 

• overcharge, and 

• short ci rcuits; and 

• over discharge between the batteries. 

5.4 Batteries forming an integral pa川 of equipment 

Cells or batteries that are an integral part of the equipment they are in tended to power, and 
which are transported only when installed in the equipment, may be tested in accordance with 
the applicable tests when installed in the equipment. 

5.5 Sampling 

Each different type shall be tested by taking random samples. The number of samples fo r 
testing pr imary cells and batteries is given in Table 1 The number of samples for testing 
secondary ce lls and batteries is given in Table 2. The number of samples for testing packages 
of pr imary and secondary cells and batteries is given in Table 3. 



IEC 62281:2019 © IEC 2019 - 13 -

Table 1 - Numbe r of p『imary test cells and batteries for type testing 

Tests Discharge state Cells 。r single-cell batteries • Multi-cell batteries 

Tests Undischarged 10 4 
T-1 to T-5 Fully discharged 10 4 

Test T-6 
Undischarged 5 5 comp。nent cells 

Fully discharged 5 5 component cells 

Test T-8 Fully discharged 10 1 o component cells 

To tal f。r 40 8 batteries and 
all tests 20 c。mp。nent cells 

• Single-cell bat1eries contai ning 。ne tested c。mponent cel I d。 not requ ire re tes1ing unless the change c。uld
result in a failure 。I any 。t the tests. 

See als。 Clause B.2 in Annex B. 

Table 2 - Number of secondary test cells and batteries for type testing 

Tests Cycles and Cells Single-cell batteries• Multi-cell batteries 
d ischarge 

Small state Large Small Large 

At first cycle, 
5 5 5 4 2 

Tests fully charged 
T-1 t。 T-5 Alte『 25 cycles. 

fully charged 5 5 5 4 2 

At first cycle, 
5 5 5 Sc。mponent cells 5 comp。nent cells 

at 50 % DOD 
Test T-6 

After 25 cycles, 
5 5 5 5 component cells 5 component cells at 50 % DOD 

At first cycle, N/A b 4 < 2 < 4 c 2 < 

Test T-7 
fully charged 

After 25 cycles. N/A b 4c 2 < 4 c 2 < 
fully charged 

At first cycle, 
10 10 10 10 component cells• 10 c。mponent cells • fully discha『g ed

Test T-8 
After 25 cycles, 10 10 10 1 O component cells d 10 c。mponent cells • fully discharged 

T。tal f。r 40 48 44 16 batteries and 8 batteries and 
all tests 30 c。mp。nent cells 30 c。mp。nent cells 

• Single-cell batteries contai ning 。ne tested comp。nent cell don。t 『equire 『e-testing unless the change c。uld
result in a failu re 。f any of the tests, except for test T -7 where only bat1eries are tested. 

b N/A = not applicable 
c See 5.2. 
d MυI ti-cell batteries are considered to be protected against 。verdischarge 。f their component cells Otherwise 

they would have t。 be tested as well 

See als。 Clause B.3 in Annex B. 

Table 3 - Number of packages with primary or secondary test cells and batteries 

Numbe『 of samples for test P· 1 1 package as supplied fo『 transport

5.6 Re-testing 

In the event that a primary or secondary lith ium cell or battery type does not meet the test 
『equ i rements , steps s hall be taken to correct the de fic iency or de fic iencies that caused the 
failure before such a cell o r battery type is re- tested. 
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6 Test m et hods and requ irements 

6.1 General 

6.1.1 Cautionary notice 

WARNING - These tests call fo r the use of procedures which may resu lt in in jury if 
adequate precautions are not taken. 

The execut ion of these tests shall only be conducted by appropriately qualified and 
experienced technicians using adequate protection. 

6.1.2 Ambient temperature 

Unless otherwise specif ied, the tests shall be carried out in an ambient temperature 
of 20 。C ± S 。c .

6.1.3 Parameter measurement to lerances 

The overall accuracy of controlled or measured values, relative to the specified or actual 
parameters, shall be within the following tolerances: 

a) ± 1 % for voltage; 

b) ± 1 % for cu『re nt ;

c) ± 2 。c for temperature; 

d) ± 0, 1 % for time; 

e） 土 1% for dimension; 

I) 土 1% for capacity. 

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

6.1.4 Pre-discharge and pre-cycling 

Where, prior to testing , it is required to discharge primary test cells or test batteries, they shall 
be discharged to their respect ive depth of discharge on a resistive load with which the rated 
capacity is obtained, or at a constant current specified by the manufacturer. 

Where, prior to tes ting, it is required to cycle secondary (rechargeable) test ce lls or test 
batteries, they shall be cycled using the charge and discharge conditions specified by the 
manufacturer for optimum performance and safety. 

6.2 Evaluation of test c riteria 

6.2.1 Shifting 

Shi ft ing is considered to have occurred during a test if one or more test cells or batteries are 
released from the packaging, do not retain their original orientation, or are affected in such a 
way that the occurrence of an external sh ort -circl』it or crushing cannot be excluded 

6.2.2 Distortion 

Distortion is considered to have occurred if a physical dimension changes by more than 10 %. 
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6.2.3 Sho『t-circuit

A short-circu it is considered to have occurred during a test if the open circu it voltage of the 
cell or battery directly after the test is less than 90 % of its voltage immediately prior to the 
test. This requirement is not applicable to test cells and batteries at fu lly discharged states. 

6.2.4 Excessive temperature rise 

An excessive temperature ri se is considered to have occurred during a test if the external 
case temperature of the test cell or battery rises above 170 。c

6.2.5 Leakage 

Leakage is considered to have occurred during a test if there is visible escape of electrolyte 
or othe『 material from the test cell or battery or the loss of material (except battery casing, 
handling devices or labels) f rom the test cell or battery such that the mass loss exceeds the 
limits in Table 4. 

In order to quantify mass loss l!.m I ’”’ the following equation is provided : 

where 

m1 is the mass before a test; 

m2 is the mass after that tes t 

Mass 。f cell 。v battery 
,,, 

Ill < 1 g 

1 9 耳 ，，， ：s 75 9 

Ill > 75 g 

6.2.6 Venting 

!!.ml 111 = ~x 100 % m, 

Table 4 - Mass loss limits 

Mass loss II”、It
6111 / 111 

0,5 % 

0,2 % 

0,1 % 

Venting is considered to have occurred during a tes t if gas has escaped from a cell or battery 
through a feature designed for this purpose, in order to relieve excessive internal pressure. 
This gas may include entrapped materials. 

6.2.7 Fire 

A fire is considered to have occurred if, during a test, flames are emitted from the test cell or 
battery. 

6.2.8 Rupture 

A rupture is considered to have occur『ed if a cell container or battery case has mechanically 
failed, resu lting in expulsion of gas or spillage of liquids but not forcible ejection of solid 
materials. 

6.2.9 Explosion 

An explosion is considered to have occurred if a cell conta iner or battery case opens violently 
and solid components are forcibly expelled. 
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