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LITHIUM ION BATTERY SAFETY TESTING REPORT
RERE

E-One Moli Energy Corp.
RTRERBHRA S
Southern Taiwan Science Park, No. 10, Dali 2nd Rd., Shanhua Dist., Tainan
. 74144, Taiwan
Applicant: . _ o
- BRHNEERABTELRAF K 10 S
TBHR:
Tel: +886 2 2567 3500#20853; Website: http://www.molicel.com ;
B iE: +886 2 2567 3500#20853; M¥h: http://www.molicel.com ;
E-mail: service@molicel.com
B FHR{%: service@molicel.com
E-One Moli Energy Corp.
BTRERGHRA S
Manufacturer:
. Southern Taiwan Science Park, No. 10, Dali 2nd Rd., Shanhua Dist., Tainan
&R .
74144, Taiwan
EHNZEREETEAMRAFI K 105
Product: Lithium ion Rechargeable Cell
aildF TEEREEFHEEM
Model:
INR-21700-P45B
Fidhey
Rating:
3.6 Vdc, 4.35 Ah, 15.66 Wh
FiAg
UNITED NATIONS "Recommendations on the TRANSPORT OF
Test method & Criterion DANGEROUS GOODS" Manual of Tests and Criteria
BRTESHERE: ST/SG/AC.10/11/Rev.7/Amend.1
BEE (XTrEEMEHmNENE) RENiTEFR
Appearance Cylindrical type
R SUE R+ B
AnTek Certification Inc.
7F, No.351, Yangguang St. Taipei, 11491 Taiwan
Verification Issuing Office | .
N R E PR B E B B PR A E)
ame
A A o 11491 B4t AMXPFEYH 351 5 7 #%
REXEE: .
Hig: +886-2-8752-3779; Milt: www.atclab.com.tw;
BR1{=%6: atc@atclab.com.tw
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Test Items: See Page 16 for details.
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TEST ITEMS
MR E

No. Name of Test Items Conclusion Remark

FS | 1RWE AR AL =3
Altitude Simulation

T1. = p sy Passed -

o Thermal Test Passed i
R

T3. Vibration Passed --
==h

T4. Shock Passed --
by
External Short Circuit

T5. ShaRTRE Passed -
'mpact Passed --

T6. ki
Crush NIA B
E

7 Overcharge N/A i
HEFRE

T8, Forced Discharge Passed i
56 T R

Ambient Temperature: 19.6 °C ~ 24.0 °C
Test Environment Condition Ambient Humidity: 48 %~ 63 %
(BECEINT S S MERE: 19.6°C~24.0°C

INBEE: 48 %~63%

General remarks

The report relates only to the object tested and uncertainty of measurement will not be evaluated.

This report shall not be reproduced, except in full, without the written approval of the Issuing testing laboratory.
— R BR

RRENTRB ZHERAR, HERNEAREENAHEETRE, ARENSHEES
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AIC

SAMPLES FOR TYPE TESTS:

Test Number

Cell / Battery Type

Test Samples

HEFS Bt / BthARE IS
[] Primary Cells Ten cells in undischarged states
A FE R E S Ten cells in fully discharged states
TSR ARZS Y R RN
T TEEERSA B
[] Primary Batteries (Small | Four batteries in undischarged states
Type) Four batteries in fully discharged states
AEJ B EMA (NE) MO RIEIRZS B/ N B A
M4 S IR ARZS B/ N BV R it 20
[] Primary Batteries (Large | Four batteries in undischarged states
Type) Four batteries in fully discharged states
AEJEBEMA (KI) A REERSHRE B BA
M4 SEE IR RS HY R BYER it 26
X Rechargeable Cells Five cells at first cycle, in fully charged states
T1-T5 o] 7T B B Five cells after 25 cycles ending in fully charged states
ENEE—THRBEARTERERSHBMS
ENEZTEN MR BHETE R BRSHR ML
[] Single Cell type Battery Five cells at first cycle, in fully charged states
BENEMA Five cells after 25 cycles ending in fully charged states
ENMEE— I RNERPTER RSN EE B MA
ENMEZTEN MR B EEE R BRSHEETH A
[] Rechargeable Batteries Four batteries at first cycle, in fully charged states
(Small Type) Four batteries after 25 cycles ending in fully charged states
RAEMAE () MOANEE—NTHEEPRT L TBIRSI/NE B HE
O EZ—+ANRRE ARETERBRSH/NEEBA
[] Rechargeable Batteries Two batteries at first cycle, in fully charged states
(Large Type) Two batteries after 25 cycles ending in fully charged states
TRINEMA (KE) MM EE— I RNERPTERBRESNHREE A
MM EZTEN MR B ETE R BRSHRE B IMA
[] Primary cells Five cells in undischarged states
6 o] FEER Bt Five cells in fully discharged states

IARIEBRTS A RIS
A EEMERSH B

OD-XB-040 Ed. 1.0
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[] Component cells of
primary batteries

] FE B B AE A 1R B T

Five cells in undischarged states
Five cells in fully discharged states
BRI RS HV A -8 s
ENTEEMEIRSHA GBS

X] Rechargeable cells
T 7E B8 B8

Five cells at first cycle at 50% of the design rated capacity
Five cells after 25 cycles ending at 50% of the design rated
capacity

AANFEE T E B E50% % T EE A2 RSB M
HENEZFEAN TR E R E50%IR T EE ARSI E b

[] Component cells of
rechargeable batteries

B FEER B AE A LB e

Five cells at first cycle at 50% of the design rated capacity

Five cells after 25 cycles ending at 50% of the design rated
capacity

FANEE DT B B EAS0% 1% 1T HUE B 2R S A A Bt
ENEZFEAN R ELE50% R E R ERSH A SR

—
I

[] Rechargeable Batteries
(Small Type)
T[RIEMA (NE)

Four batteries at first cycle, in fully charged states

Four batteries after 25 cycles ending in fully charged states
MANEE— NN B AT 2T B ARSH/NE B A
ONEZ AN RRE B ETE T ERSH NI E A

v [] Rechargeable Batteries Two batteries at first cycle, in fully charged states
(Large Type) Two batteries after 25 cycles ending in fully charged states
JRABMA (KE) AN EE— N RHNBEARTERTBIRSHRI B ML
MM EZTEN TR SRR BRSHRE EMA
] Primary cells Ten cells in fully discharged states
e FE B T TEEERSR B
] Primary component cells | Ten cells in fully discharged states
Ao EMARNA RS | B RTSHY A M E
X Rechargeable cells Ten cells, at first cycle in fully discharged states
T8 o] FE H B Ten cells after 25 cycles ending in fully discharged states

TNEE—PREREF AT EMBRSH BRI
TANEZ AR AR TS ERSH B

[] Rechargeable component
cells

o] FEER Bt 4H A9 4B ER

Ten cells, at first cycle in fully discharged states

Ten cells after 25 cycles ending in fully discharged states
T EE—ANTHE B P T EWBRSHEGBR B
TAMEZTEN TR AREEERERSHAGBBE

OD-XB-040 Ed. 1.0
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AIC

T1: Altitude Simulation-5 E{&3)]

Test procedure REFEFF:
Test cells and batteries shall be stored at a pressure of 11.6 kPa or less for at least six hours at ambient

temperature (20 £ 5 °C).
R EMAEEMANEENFTIET 11.6 TIAFIRERE(20 £ 5 °C) THFRED 6 /BT,

Requirement:

Cells and batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture and no
fire and if the open circuit voltage of each test cell or battery after testing is not less than 90% of its voltage
immediately prior to this procedure. The requirement relating to voltage is not applicable to test cells and batteries
at fully discharged states.

MRLER. THS. THRE. THERALEX, FESMEBLSEHAERRENABBENNTHE
FHITIX—HERIEER 0%, BHMMBMANFEX—FR ARXEENERNEATEEHERSHIXK B MR
kA8

Results ZR:

Before Test After Test
R HT REE Mass :
Sample | Sample Open- Open- Loss I?/eslltdual
No State Circuit Circuit (%) o(o/(z)a)ge Phenomenon
& Hm Mass (g) | Voltage | Mass (g) | Voltage = Flo b3
w/S RS &E (9) (V) RE (9) V) E2ES '(%)
FrEREB R FrEREB R (%)
M) M)
01 A 67.558 4.175 67.552 4.168 0.01 99.83 @]
02 A 67.693 4.175 67.682 4.169 0.02 99.86 O
03 A 67.515 4.174 67.510 4.167 0.01 99.83 O
04 A 67.360 4.175 67.348 4.168 0.02 99.83 @]
05 A 67.260 4.175 67.260 4.168 0.00 99.83 @]
06 B 67.498 4.179 67.498 4.170 0.00 99.78 O
07 B 67.309 4.180 67.309 4.171 0.00 99.78 O
08 B 67.136 4.180 67.135 4,171 0.00 99.78 O
09 B 67.561 4.181 67.560 4.170 0.00 99.74 O
10 B 67.331 4.179 67.327 4.171 0.01 99.81 O
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AIC

Before Test After Test
R REE Mass .
Sample | Sample Open- Open- Loss I?/ei)slltglugl
No State Circuit Circuit (%) (%)g Phenomenon
=T B Mass (g) | Voltage | Mass (g) | Voltage RE Fl 3
H/S RE RE (9) V) RE (9) V) 2B (;/0)
FrEREE FFERE[E (%)
M M
Sample state #RIRE:
A — Battery at first cycle, in fully charged states.
B — Battery after 25 cycles ending in fully charged states.
A-EE—ANRNE AT TBIRSHBMA
B-ZEZ+ANZENEAHETERBIRSHBIMA
Phenomenon &
L — Leakage; V — Venting; D — Disassembly; R — Rupture; F — Fire.
O - No leakage, no venting, no disassembly, no rupture and no fire.
L- St V- 8=, D - @ R- KB F- X,
O- I, TwS. LA, THEHMEEN.
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T2: Thermal Test ;2 &I

Test procedure REFEFF:

Test cells and batteries are to be stored for at least six hours at a test temperature equal to 72 * 2 °C, followed

by storage for at least six hours at a test temperature equal to - 40 £ 2 °C. The maximum time interval between test
temperature extremes is 30 minutes. This procedure is to be repeated until 10 total cycles are complete, after
which all test cells and batteries are to be stored for 24 hours at ambient temperature (20 + 5 °C). For large cells
and batteries the duration of exposure to the test temperature extremes should be at least 12 hours.
RN AN EAERBEST 72 £ 2 CHFHTERED 6 /MY, BEBFERRERESTT-40+2°C

MEHTERED 6 /M, BMRRAKEEEZBNRARERREA 30 28, KEFESHT, HEM 10K, &
EX ARG B AE B AIREREE(20 + 5 °C) TFM 24 /Wi, XM T AREBEMAEME, BETRHREEERN
Rf{E) ZE /D0 12 /0B

Requirement ZE3kK:

Cells and batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture and no

fire and if the open circuit voltage of each test cell or battery after testing is not less than 90% of its voltage
immediately prior to this procedure. The requirement relating to voltage is not applicable to test cells and batteries
at fully discharged states.

MRLER. THS. THE. THERALEX, FEESNMEBhNEMAERRENARBESNTHEE
FHITIX—HERIEERN 0%, BMMBBANFEX—ER ARXEENERNEATEEHERSHIXK B MR
kAl

Results &R

Before Test After Test
R REE Mass .
Sample | Sample Open- Open- Loss Fsleslltdual
No State Circuit Circuit (%) 0(0/3963 Phenomenon
H i Mass (g) | Voltage Mass (g) | Voltage B FloH &
%5 | RS | RE O (v) & (9) (v) 2o
FrERE & FrERE E (%)
V) V)
01 A 67.552 4.168 67.546 4.106 0.01 98.51 @]
02 A 67.682 4.169 67.682 4.108 0.00 98.54 O
03 A 67.510 4.167 67.510 4.105 0.00 98.51 O
04 A 67.348 4.168 67.348 4.106 0.00 98.51 @]
05 A 67.260 4.168 67.260 4.106 0.00 98.51 @)
06 B 67.498 4.170 67.498 4.107 0.00 98.49 O
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NS Tt
Before Test After Test
R REE Mass .

Sample | Sample Open- Open- Loss T/eosll[gugl

No State Circuit Circuit (%) (%)g Phenomenon

=T B Mass (g) | Voltage Mass (g) | Voltage RE Fla W&
5 R RE (9) (V) RE (9) (V) ERES (;A) )
FrEREE FrERE & (%)
V) V)

07 B 67.309 4.171 67.309 4.107 0.00 98.47 @]

08 B 67.135 4.171 67.132 4.107 0.00 98.47 o]

09 B 67.560 4.170 67.556 4.108 0.01 98.51 o]

10 B 67.327 4.171 67.327 4.107 0.00 98.47 @]
Sample state FFIRES:
A — Battery at first cycle, in fully charged states.
B — Battery after 25 cycles ending in fully charged states.
A-EE—ANRNEEARTETBIRSHBMA
B-&EZT+HENEMBEAMETETBRESNBIMLA
Phenomenon I&:
L — Leakage; V — Venting; D — Disassembly; R — Rupture; F — Fire.
O - No leakage, no venting, no disassembly, no rupture and no fire.
L- St V- RS, D — BN R- B3 F- X,
O - %5&5Fﬁ\ 5’67)%/—:\.\ %ﬁ%\ %ﬁ&%%uaﬁﬁko
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T3: Vibration ¥xz)

Test procedure REFEFF:

Cells and batteries are firmly secured to the platform of the vibration machine without distorting the cells in such

a manner as to faithfully transmit the vibration. The vibration shall be a sinusoidal waveform with a logarithmic
sweep between 7 Hz and 200 Hz and back to 7 Hz traversed in 15 minutes. This cycle shall be repeated 12 times for
a total of 3 hours for each of three mutually perpendicular mounting positions of the cell. One of the directions of
vibration must be perpendicular to the terminal face.

B MEMA R E TRV FE S, ERFERBBEE, i /’Eﬁﬁﬂ‘ﬁiﬁﬁ?%#ﬁiﬂ RN R IESZETE, X#
HWRAE 7 Hz M 200 Hz Z (8], BEE| 7Hz, BEAH 15 0%, X—RkIEEFTN=AEHEENB LR ETTMH
B—MTEEE#HIT12R, BHAAKN 3R, Hp— A?h‘ud]ﬁﬁaé MEImEER.

The logarithmic frequency sweep shall differ for cells and batteries with a gross mass of not more than 12 kg
(cells and small batteries), and for batteries with a gross mass of more than 12 kg (large batteries).

EX AR, FERENE 12 TrayRmME AR BN EMA) T3 12 FrrRERAEMAK
BB FARE

For cells and small batteries: from 7 Hz a peak acceleration of 1 gn is maintained until 18 Hz is reached. The
amplitude is then maintained at 0.8 mm (1.6 mm total excursion) and the frequency increased until a peak
acceleration of 8 gn occurs (approximately 50 Hz). A peak acceleration of 8 gn is then maintained until the frequency
is increased to 200 Hz.

XA MR A N7 Hz FHiR RIF 1 gn (IRAINERE BRINERIAE 18 Hz AERKHRBRFFE 0.8 mm(&
1% 1.6 mm), FHEMMGER B &RAINEZILE] 8 gn (XL A 50 Hz), K AIMEEREFE 8 gn EEIFERIZME
200 Hz,

For large batteries: from 7 Hz to a peak acceleration of 1 gn is maintained until 18 Hz is reached. The amplitude
is then maintained at 0.8 mm (1.6 mm total excursion) and the frequency increased until a peak acceleration of 2 gn
occurs (approximately 25 Hz). A peak acceleration of 2 gn is then maintained until the frequency is increased to 200
Hz.

MARBEMA: M7 Hz R, REF1gn NEAIMRE, BHIMEFILET 18 Hz, AEKIRIBRIFE 0.8 mm(E 1R
% 1.6 mm), FIEME B R R AIEEILE] 2 gn RN K 25 Hz), BERAINIEERIFE 2 gn ERHEREMNE] 200
Hz,

Requirement ZE3K:

Cells and batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture and no

fire during the test and after the test and if the open circuit voltage of each test cell or battery directly after testing in

its third perpendicular mounting position is not less than 90% of its voltage immediately prior to this procedure. The
10 of 21
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requirement relating to voltage is not applicable to test cells and batteries at fully discharged states.
WRAEHPNRREL SR, THR. THE. TREMLTEX, FEEMAEBBHBBAEE=IEEL

£ ERIRR E BN BN S E AN TFEERTX— AR AT B ER 0% BILMBMAERMTFERMER, AX

BENERFEATZEHBRSNIREEMFRMA.,

Results ZER:
Before Test After Test
] L% 2] Mass Residual
Sample | Sample Open- Open- Loss Voltage
No State Circuit Circuit (%) (%)g Phenomenon
=T B Mass (g) | Voltage | Mass (g) | Voltage RE Fl 3
H/S RZE RE (9) (V) RE (9) V) LS (;A))
FEREBE FrEREBE (%)
M) M)
01 A 67.546 4.106 67.546 4.106 0.00 100.00 (0]
02 A 67.682 4.108 67.676 4.108 0.01 100.00 (0]
03 A 67.510 4.105 67.502 4.105 0.01 100.00 (0]
04 A 67.348 4.106 67.348 4.106 0.00 100.00 (0]
05 A 67.260 4.106 67.255 4.106 0.01 100.00 (0]
06 B 67.498 4.107 67.498 4.107 0.00 100.00 (0]
07 B 67.309 4.107 67.309 4.107 0.00 100.00 (0]
08 B 67.132 4,107 67.132 4.107 0.00 100.00 (0]
09 B 67.556 4.108 67.556 4.108 0.00 100.00 (0]
10 B 67.327 4.107 67.321 4.107 0.01 100.00 (0]
Sample state £ GIRAS:
A — Battery at first cycle, in fully charged states.
B — Battery after 25 cycles ending in fully charged states.
A-EE-NRHBEHTETBRSEMAE
B-ZE_+ANANEAHETEZTBIRSHBIMA
Phenomenon IR&:
L — Leakage; V — Venting; D — Disassembly; R — Rupture; F — Fire.
O - No leakage, no venting, no disassembly, no rupture and no fire.
L- s, V- IR= D — BN R- 3L F— 2k,
O- Titiw. LW, LMK, THEMTEX,
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T4: Shock i

Test procedure REEFF

Test cells and batteries shall be secured to the testing machine by means of a rigid mount which will support

all mounting surfaces of each test battery.

R MENEARETREAEERERE L, IRTEESMARBBANFA LK.

Each cell shall be subjected to a half-sine shock of peak acceleration of 150 gn and pulse duration of 6
milliseconds. Alternatively, large cells may be subjected to a half-sine shock of peak acceleration of 50 gn and
pulse duration of 11 milliseconds.

BOBEMTEIRRINEE 150 gn FROPFFEEE) 6 2 EFDEATE, REBEMFTLEIHEARIMNEE 50 gn
FORORFFELAT 8] 11 ZERYIE 50RO

Each battery shall be subjected to a half-sine shock of peak acceleration depending on the mass of the battery.
The pulse duration shall be 6 milliseconds for small batteries and 11 milliseconds for large batteries. The formulas
below are provided to calculate the appropriate minimum peak accelerations.

BORBARTEIETRMAARFREMNRAINEENEXDRME, NEEMANPOPFFER 8 4 6 27,
REEMANBOPRFEE B 4 11 28, RENTAXDUTEE SM&RNINEE.

Battery Minimum peak acceleration Pulse duration

150 guor result of formula

- -~
III{ 100850 |
\\mass® ) 6 ms

Acceleration(g,) =

Small batteries

whichever is smaller

50 gnor result of formula

. i 30000
. Acceleration(g,) = || .,
Large batteries \Umass® )

11ms

whichever 1s smaller

@ Mass 1s expressed in kilograms.

Each cell or battery shall be subjected to three shocks in the positive direction and to three shocks in the
negative direction in each of three mutually perpendicular mounting positions of the cell or battery for a total of 18
shocks.

BB EARTENEREENBBLRENNNESREX =T, BEERTREX=PEH, 2

HEF 18 .
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Requirement ZE3K:

Cells and batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture and no
fire and if the open circuit voltage of each test cell or battery after testing is not less than 90% of its voltage
immediately prior to this procedure. The requirement relating to voltage is not applicable to test cells and batteries at
fully discharged states.

MREL B/ THR. TRE. TRENLTEX, FESMARBHBMATERKSE

—IAATE R A 00%, EEthAIEDAARI T &I

RTTE B EAN/NTHE
—ER AREENBERAEATEEMERSHIREEBE

HITIX
piLEAz R

Results #ZR.:

Before Test After Test
] L2} Mass Residual
Sample | Sample Open- Open- Loss Voltage
No State Circuit Circuit (%) (%)g Phenomenon
=T H i Mass (g) | Voltage | Mass (g) | Voltage RE Flo &
H/S RZE RE (9) V) RE (9) V) LS ’(;/0)
FrEREBE FrEREBE (%)
M) M)
01 A 67.546 4.106 67.546 4.106 0.00 100.00 (0]
02 A 67.676 4.108 67.676 4.108 0.00 100.00 (0]
03 A 67.502 4.105 67.502 4.105 0.00 100.00 (0]
04 A 67.348 4.106 67.348 4.106 0.00 100.00 (0]
05 A 67.255 4.106 67.255 4.106 0.00 100.00 (0]
06 B 67.498 4.107 67.498 4.107 0.00 100.00 (0]
07 B 67.309 4.107 67.309 4.107 0.00 100.00 (0]
08 B 67.132 4,107 67.132 4,107 0.00 100.00 (0]
09 B 67.556 4,108 67.556 4,108 0.00 100.00 (0]
10 B 67.321 4.107 67.321 4.107 0.00 100.00 (0]
Sample state £ FIRES
A — Battery at first cycle, in fully charged states.
B — Battery after 25 cycles ending in fully charged states.
A-HEE—NRHBEAHATEREBRSHNBIMA
B-AEZ+HENZMBEAMETERBRESHNBIMA
Phenomenon &
L — Leakage; V — Venting; D — Disassembly; R — Rupture; F — Fire.
O - No leakage, no venting, no disassembly, no rupture and no fire.
L- s, V- RS D — BN R- B3 F— 2k,
O- Titlw. TR, LK. THREMILEAX,
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T5: External Short Circuit JPZB5TES

Test procedure REFEFF:

The cell or battery to be tested shall be heated for a period of time necessary to reach a homogeneous

stabilized temperature of 57 + 4 °C, measured on the external case. This period of time depends on the size and
design of the cell or battery and should be assessed and documented. If this assessment is not feasible, the
exposure time shall be at least 6 hours for small cells and small batteries, and 12 hours for large cells and large
batteries. Then the cell or battery at 57 + 4 °C shall be subjected to one short circuit condition with a total external
resistance of less than 0.1 ohm.

NFFREBEMSEMA, NINE—RAENRE, FMIENENREAFHINRERE ST +4°C, XK
A 8] (9 R BUR T B it S B AB R K/ NANIR T, S TFX AN FEERS B AN RO R . WATTESTIXAIESL, /)
Be MR ANREN BN ED 6 /N, RESEMMAEBANFENENED 12/0. AlF, BB
AN TE 57 + 4 °C FHTERZRINEHNT 0.1 BRBAIEIREMHF,

This short circuit condition is continued for at least one hour after the cell or battery external case temperature
has returned to 57 £ 4 °C, or in the case of the large batteries, has decreased by half of the maximum temperature
increase observed during the test and remains below that value.

X—iEHR N RS B AR EEE 57 + 4 °C BHFEEED 10K, SAEKREEMANERTINTEE
PEiEA IR AT EN REEIHEN 202 —HRFETIZE.

The short circuit and cooling down phases shall be conducted at least at ambient temperature.
EERMEENRAEEN EDHEY THRERE.

Requirement ZE3kK:

Cells and batteries meet this requirement if their external temperature does not exceed 170 °C and there is no
disassembly, no rupture and no fire during the test and within six hours after the test.

WMRIMFDREAREE 170 °C, FEARKIREFRIARK/E 6 /NN LBE. THRERTEK, BMFE AR
BARIMER.

Results #ZR:

Sample External Highest External
No Sample State Temperature (°C) | Initial Voltage(V) resistance(mQ) Phenomenon
R HARS | HARRERSEE | FABEEV) | ameo R
H/S 4
01 A 103.0 4.106 88.82 o]
02 A 99.1 4.108 84.76 o]
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Sample External Highest External

No Sample State Temperature (°C) | Initial Voltage(V) resistance(mQ) Phenomenon

HEah RBRE REREARERE | FHVEV) SLERIEE(MO) E7ES
= (°C)

03 A 102.9 4.105 86.94 (0]

04 A 91.3 4.106 83.21 (0]

05 A 89.4 4.106 89.29 (0]

06 B 99.9 4.107 86.22 (0]

07 B 97.1 4.107 86.47 (0]

08 B 102.5 4.107 89.11 O

09 B 88.6 4.108 87.49 (0]

10 B 94.5 4.107 88.56 (0]
Sample state £ FIRAS:
A — Battery at first cycle, in fully charged states.
B — Battery after 25 cycles ending in fully charged states.
A-EE—NRHEEAPTETBRSHBIMA
B-Z&EZT+HENEMBEABETE RBRESNBIMLA
Phenomenon #&:
L — Leakage; V — Venting; D — Disassembly; R — Rupture; F — Fire.
O - No leakage, no venting, no disassembly, no rupture and no fire.
L- it V- "<, D - @& R- K&, F- X,
O - %iﬁiﬁ\ %;J%/_:k\ %ﬁ%\ %ﬁ&%%ﬂ%lﬁko
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T6: Impact/Crush 3ET/HFE

X] Test procedure - Impact (applicable to cylindrical cells not less than 18.0 mm in

diameter):
RERERF - #f EHATEEA/NT18.0 mmayEFEH )

The test sample cell or component cell is to be placed on a flat smooth surface. A15.8 mm £ 0.1 mm diameter,

at least 6 cm long, or the longest dimension of the cell, whichever is greater, Type 316 stainless steel bar is to be
placed across the centre of the sample. A 9.1 kg + 0.1kg mass is to be dropped from a height of 61 £ 2.5 cm at the
intersection of the bar and sample in a controlled manner using a near frictionless, vertical sliding track or channel
with minimal drag on the falling mass. The vertical track or channel used to guide the falling mass shall be oriented
90 degrees from the horizontal supporting surface.

WS A B FIENBMNRE L, —iR 316 BUAENEEREREH L, WEER 158 mm 0.1
mm, KEZD6cm, HEMREKHENRE, BREZKE. B—1291kg + 0.1kg BIEHEM 61 + 2.5 cm S4EEE
FIBEMAERZ L, ANV FREEEN. WEGAEEE NS EENESEEMNET . EERESE
EATEISEEAEKEEREMN 90 BET.

The test sample is to be impacted with its longitudinal axis parallel to the flat surface and perpendicular to the
longitudinal axis of the 15.8 mm = 0.1 mm diameter curved surface lying across the centre of the test sample. Each
sample is to be subjected to only a single impact.

EXEENES, QY STEREETHFSERERERONER 158 mm £ 0.1 mm ZHREANHES.
F-H{HREZ— KM,

[ ] Test procedure - Crush (applicable to prismatic, pouch, coin/button cells and
cylindrical cells less than 18.0 mm in diameter):
REEF - HFE (EATHREE, SR, Eh/AMBbIEE/F18.0 mm Al [E 4 EVE jth)

A cell or component cell is to be crushed between two flat surfaces. The crushing is to be gradual with a speed

of approximately 1.5 cm/s at the first point of contact. The crushing is to be continued until the first of the three
options below is reached.

KBS AHBMRER N FEZEFE, FENEEHMNK, 8- EMS ENERERAN 15 cm/F, #F
EFESLHST, BERERMUT=MERz—:

(@) The applied force reaches 13 kN + 0.78 kN;
HEANES 18R %] 13 kN £ 0.78 kN;
Example: The force shall be applied by a hydraulic ram with a 32 mm diameter piston until a pressure
of 17 MPa is reached on the hydraulic ram.
Blgn: A—AEEERR 32 mm BRETNE D, EERETRAEDILE 17 MPa,
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(b) The voltage of the cell drops by at least 100 mV; or
BAYER R TR E D 100 mV; 5

(c) The cell is deformed by 50% or more of its original thickness.
Bt B IK R IR B A9 50%3K U £ .

Once the maximum pressure has been obtained, the voltage drops by 100 mV or more, or the cell is deformed
by at least 50% of its original thickness, the pressure shall be released.
—ERBIRKRES. BETE100mVHES, FBMEREDXREERN 50% BITTERED.

A prismatic or pouch cell shall be crushed by applying the force to the widest side. A button/coin cell shall be
crushed by applying the force on its flat surfaces. For cylindrical cells, the crush force shall be applied
perpendicular to the longitudinal axis.

BAARS RRE MM REN—HEEE. AIN/EDREEMNNEFERAGEE. EEREMTMANHEENTT

Each test cell or component cell is to be subjected to one crush only. The test sample shall be observed for a
further 6 h. The test shall be conducted using test cells or component cells that have not previously been subjected
to other tests.

Note: Diameter here refers to the design parameter (for example the diameter of 18650 cells is 18.0 mm).

MRS A BN R MR ERE . NN 6 /N, KB R A BT R fud 5 a8t
AT,

F XEMERRIERITSE (Flan 18650 BihAYETESH 18.0mm)

Requirement ZE3k:

Cells and component cells meet this requirement if their external temperature does not exceed 170 °C and
there is no disassembly and no fire during the test and within six hours after this test.
WMRIFLREAREE 170 °C, FEARKIETRRAL/E 6 /NNALTHE. LK, BHEFEERTMEKR,

Results #ZR:

Sample .
No Sample State External ngh(fcs:t) VEmpErEL e Phenomenon
= | [= \* e
e RS HAERERBRE(CC) A%
w"S
11 A 22.8 (0]
12 A 22.9 (0]
13 A 56.9 (@]
14 A 22.4 (@]
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Sample .

No Sample State Sl ngh(fét) UEIPEEE Phenomenon
o T \jts —— ) E
i RS RERERER A%
=

15 A 22.5 (0]
16 B 22.2 (0]
17 B 224 (0]
18 B 21.8 (0]
19 B 22.3 (0]
20 B 23.6 o]

Sample state HERIRE:

A — Cell at first cycle at 50% of the design rated capacity.

B — Cell after 25 cycles ending at 50% of the design rated capacity.

A -FEE—NF B A 50%R TR ERSH BB

B - —+HEANFEMEEEG 50%&HFE B BRI

Phenomenon 3%

D — Disassembly; F — Fire; O - No disassembly and no fire;

D — f#fk; F— #X; O — TEAEFLEN,
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T8: Forced Discharge 5% i 5T

Test procedure REFEFF:
Each cell shall be forced discharged at ambient temperature by connecting it in series with a 12V D.C. power

supply at an initial current equal to the maximum discharge current specified by the manufacturer.
BrEBMNAENRREE TS 12V BERBERRARECHBRASTTHERS TR A B E R &K TRE
%O

The specified discharge current is to be obtained by connecting a resistive load of the appropriate size and
rating in series with the test cell. Each cell shall be forced discharged for a time interval (in hours) equal to its rated
capacity divided by the initial test current (in ampere).

BES XN EEMEAMTSHEEBERE TESHATHNNEERR. XN EMHETRFINE, WE
B 8] (/NI R - HAUE B SRR I FI IR IR0 B R (R )

Requirement ZE3K:

Primary or rechargeable cells meet this requirement if there is no disassembly and no fire during the test and
within seven days after the test.

AURBEHIREEMSMARBEREFNRRE 7 RKALHRE. TERA, BFEANER,

Results ZR:

Sample
No Sample State Discharge Current Discharge Duration Phenomenon
T BaRE R ER e B ] EE
w5
21 A 45 A 0.1h @]
22 A 45 A 0.1h @]
23 A 45 A 0.1h @]
24 A 45 A 0.1h @]
25 A 45 A 0.1h @]
26 A 45 A 0.1h @]
27 A 45 A 0.1h @]
28 A 45 A 0.1h @]
29 A 45 A 0.1h @]
30 A 45 A 0.1h @]
31 B 45 A 0.1h @]
32 B 45 A 0.1h @]
33 B 45 A 0.1h @]
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Sample

No Sample State Discharge Current Discharge Duration Phenomenon
=T HmRE TR B T B e R
=

34 B 45 A 0.1h o]
35 B 45 A 0.1h o]
36 B 45 A 0.1h o]
37 B 45 A 0.1h o]
38 B 45 A 0.1h o]
39 B 45 A 0.1h o]
40 B 45 A 0.1h o]

Sample state £ FIRAS:

A — Cell at first cycle in fully discharged states.

B — Cell after 25 cycles ending in fully discharged states.

A-FEE—N TR FET IR SR 8IS

B-ZEZ+ANZENE AR T IRSH B IS

Phenomenon #&:

D — Disassembly; F — Fire; O - No disassembly and no fire.

D — f#fk, F— &, O — LBAFITEAX,
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