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LITHIUM ION BATTERY SAFETY TESTING REPORT

RERE

Molie Quantum Energy Corporation
AE=TRRRRENERAE
No.16, Changchun St., Xiaogang Dist., Kaohsiung City, 812 Taiwan R.O.C.

Applicant: SHETNBRKEE 16 5
HiEE: Tel: 07-803-7777; Website: https://www.molicel.com;
B 3E: 07-803-7777; Mik: https://www.molicel.com;
E-mail: Mge.dcc@molicel.com
B FHR{4: Mge.dcc@molicel.com
Molie Quantum Energy Corporation
A= TRIERHR D AR
Manufacturer: No.16, Changchun St., Xiaogang Dist., Kaohsiung City, Taiwan
HIIEH - SRTNBXKES 16 5
Website: https://www.molicel.com;
F3G: https://www.molicel.com
Product: Lithium ion Rechargeable Cell
PR AR REE T REM
Model:
. INR-21700-P45B
Rating:
3.6 Vdc, 4.35 Ah, 15.66 Wh
WAk

Test method & Criterion

UNITED NATIONS "Recommendations on the TRANSPORT OF
DANGEROUS GOODS" Manual of Tests and Criteria

WK TTESHIERRAE: ST/SG/AC.10/11/Rev.7/Amend.1

BAE (ETFRREEmENSE) WEMnEeT i
Appearance Cylindrical type
PR : E AR

Verification Issuing Office

Name

REKK=:

AnTek Certification Inc.

7F, No.351, Yangguang St. Taipei, 11491 Taiwan

IR E PR E A B BR A F)

11491 A4t RMIX FEYEHT 351 5 7 #

BiE: +886-2-8752-3779; Miilt: www.atclab.com.tw;
BR{E{=44: atc@atclab.com.tw
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Date Received:

2024-03-06
B
Test Performed Date:
N 2024-03-11 ~ 2024-04-15
ez B E#:
Test Items: See Page 3 for details.
RMTA HHREE 3T
The sample has passed the test items of UN 38.3
Conclusion: . . - " N .
NS ZR%, ZHENARKEE (ETEREMEHNERS) REMREF R
SN ESTE

ST/SG/AC.10/11/Rev.7/Amend.1 $REER

Date of Issued:

HhERITEE:

2024-06-11

Comment:

i

Prepared by:

Y :

Ann Kuo
Project handler

=
U TR H

OD-XB-040 Ed. 1.0

Approved by:
%

/o

Nick Wu
Technical reviewer

RFELE
BRARBEEBA
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TEST ITEMS
MR E

No. Name of Test Items Conclusion Remark

FS | 1RWE AR AL =3
Altitude Simulation

T1. = Passed -

- Thermal Test Passed B
m R

T3. Vibration Passed --
==h

T4. Shock Passed --
by
External Short Circuit

T5. Sh AR Passed -
'mpact Passed --

T6. ki
Crush N/A B
HE

7 Overcharge N/A i
HEFRE

T8, Forced Discharge Passed i
56 T B R

Ambient Temperature: 21.9°C ~ 23.3°C
Test Environment Condition Ambient Humidity: 55% ~ 59%
RS HEBEE: 21.9°C ~23.3°C

IMEEE: 55% ~ 59%

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

ARERFEE RIS, AERNERERENAHEETRE, KREFLSHEES
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SAMPLES FOR TYPE TESTS:

Test Number

Cell / Battery Type

Test Samples

HEFS Bt / BthARE IS
[] Primary Cells Ten cells in undischarged states
RO FE R E Ten cells in fully discharged states
TSR ARZS Y R R
T TEEERSH B
[] Primary Batteries (Small | Four batteries in undischarged states
Type) Four batteries in fully discharged states
AEJFEBEMA (NE) MO ARIEIRZS A/ N B
M4 SEE IR RS B/ N BV R St 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 R R BY e it 26
X Rechargeable Cells Five cells at first cycle, in fully charged states
T1-T5 o] 75 B B Five cells after 25 cycles ending in fully charged states
ENEE TR AT R ERSH B
ENEZTEN TSR AR TS T BIRSAE M
[] 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—NTHRBEARTERRARSH R BB IME
ENMEZTEN MR B EEE R BRSHEE T H A
[] Rechargeable Batteries Four batteries at first cycle, in fully charged states
(Small Type) Four batteries after 25 cycles ending in fully charged states
RABMA () OANEE—NTHEEPRTLTBIRSH/NEBBA
AN EZ+TANRRE AR E T BRSH/ NI B A
[] Rechargeable Batteries Two batteries at first cycle, in fully charged states
(Large Type) Two batteries after 25 cycles ending in fully charged states
JRABMAE (KE) AN EE— N RHNBEARTERBIRSH KB E A
MM EZTEN MR AT R B RSHARE B hA
[] Primary cells Five cells in undischarged states
o] FEER Bt Five cells in fully discharged states
T6 ENARBEBRSH B

A EEMERSH B

[] Component cells of

Five cells in undischarged states

OD-XB-040 Ed. 1.0
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primary batteries

] FE B B AR A 1R BT

Five cells in fully discharged states
FARIERIRZSHY LR 1 A
AN EERERSHAAFBE BN

X] Rechargeable cells
T FE 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

BANEE TR B E50% % T EE A 2RSS
HENEZFEAN TR E R E50%IR T EUE ARSI E b

[] Component cells of

rechargeable batteries

1B A== R 2= A= NG Eh

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

EANEE DT EB B EAS0% 1R 1T HUE B 2 RS A H Bt
ENEZ RN ELE50% R E R ERSH A G

—
I

[] Rechargeable Batteries
(Small Type)
RABMAE (NE)

Four batteries at first cycle, in fully charged states

Four batteries after 25 cycles ending in fully charged states
MANEE— NN EB AT 2T BRSNS A
ONEZ T AN TR BHETE T BIRSH NS E

v [] Rechargeable Batteries Two batteries at first cycle, in fully charged states
(Large Type) Two batteries after 25 cycles ending in fully charged states
JRAEMAE (KE) AN EE— N THNBEARTERTBRSHKEE A
MM EZTENENE A ETE R ERSHARE B M
] Primary cells Ten cells in fully discharged states
Ao FE B T TEEERSA B
] Primary component cells | Ten cells in fully discharged states
Ao EMARNAFEME | B RTSH A B
X Rechargeable cells Ten cells, at first cycle in fully discharged states
T8 o] FEH B Ten cells after 25 cycles ending in fully discharged states

TANEE P RERE AT EMBRSH BRI
TANEZ TR RN BRSNS RIS

[] Rechargeable component

cells

o] FEER Bt 4H A9 4B ER s

Ten cells, at first cycle in fully discharged states

Ten cells after 25 cycles ending in fully discharged states
FAEE AN T RE B P T EWBRSHE GRS
TANEZTENTHBERE T2 EARSHA MRS

OD-XB-040 Ed. 1.0
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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 EMAEEMANEENFFTIET 11.6 TIAFRERE(20 £ 5 °C) THFRED 6 /B,

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.

WREER. THS. TRE. TREMTEX, FESMAREEHEDERKRENFREENNTHEE
HTX IR BIERERY 90%, BEMFEMANFTEX—ER AXBENERIERTEERERSHIXE B BINE
kA

Results ZER:

Before Test After Test
R HT REE Mass :
Sample | Sample Open- Open- Loss I?/eslltdual
No State Circuit Circuit (%) o(o/(e)a)ge Phenomenon
& =3 Mass (g) | Voltage | Mass(g) | Voltage | HRE Flo b33
w/S RS RE (9) (V) RE (9) V) E2ES '(%)
FrEREB R FrEREB R (%)
M) V)

01 A 67.685 4.173 67.677 4.171 0.01 99.95 O

02 A 68.026 4171 68.014 4.169 0.02 99.95 O

03 A 68.055 4.172 68.052 4.170 0.00 99.95 O

04 A 67.638 4.173 67.632 4.171 0.01 99.95 O

05 A 67.774 4.174 67.770 4.172 0.01 99.95 O

06 B 68.059 4.173 68.057 4.172 0.00 99.98 O

07 B 68.291 4.174 68.290 4.172 0.00 99.95 O

08 B 67.794 4.172 67.794 4,171 0.00 99.98 O

09 B 67.947 4.174 67.947 4.173 0.00 99.98 O

10 B 68.183 4.173 68.183 4.172 0.00 99.98 O
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Before Test After Test
R REE Mass .
Sample | Sample Open- Open- Loss I?/%Sl'tgugl
No State Circuit Circuit | (%) (%)g Phenomenon
=T B Mass (g) | Voltage | Mass (g) | Voltage RE Fl 3
H/S R RE (9) V) RE (9) V) 78S (;/0)
FrEREE FFERE[E (%)
M M
Sample state FERIRE:
A — Battery at first cycle, in fully charged states.
B — Battery after 25 cycles ending in fully charged states.
A-EE—ANRNE AT TBIRSHEMA
B-ZEZ+ANZENEAHRETERBIRSHBIMA
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- RS, D — BN R- B3 F- 2,
O- I, TwS. LA, THEMEEN.
7 of 23
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T2: Thermal Test 2 Eif &

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.

HEBEMMBBAR EERBESFT 72 £ 2 CHEGTHERED 6 /MY, BEFERREEFT-40+2°C
MEGTHERED 6 /M. MMRinIRIREZ BNRANEERA 30 8. WEFESH#TT HEM 10K, #
BRI ARKEEMEMAAERERE(20 £ 5 °C)NFM 24 /MY, TFAREEMME A, RETFRHIXIEER
B [El = A 12 /B,

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.

WREL SR, THS. THRE. TREMLTEN, FESMEE B MEERBENAREENNTEE
FHITIX—HERIEERN 0%, BHMMBBANFEX—ER AXEENERNEATEEHERSHIXK B MR
kAl

Results &8R-

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 Flo &
%5 | RE | RE O (v) & (9) (v) 2
FrERE & FrERE E (%)
V) V)
01 A 67.677 4.171 67.671 4.105 0.01 98.42 O
02 A 68.014 4.169 68.005 4.104 0.01 98.44 O
03 A 68.052 4.170 68.050 4.104 0.00 98.42 O
04 A 67.632 4.171 67.623 4.106 0.01 98.44 @]
05 A 67.770 4,172 67.770 4.107 0.00 98.44 @]
06 B 68.057 4,172 68.057 4.109 0.00 98.49 O
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Before Test After Test
%] R Mass Residual

Sample | Sample Open- Open- Loss Volt

No State Circuit Circuit (%) 0(0/3963 Phenomenon

=T B Mass (g) | Voltage Mass (g) | Voltage RE Fl4 WM&
S | K& | RE © (V) RE (0) (V) 25 o
FrEREE FrERE & (%)
V) V)

07 B 68.290 4.172 68.289 4.109 0.00 98.49 @]

08 B 67.794 4.171 67.793 4.109 0.00 98.51 o]

09 B 67.947 4.173 67.945 4.109 0.00 98.47 o]

10 B 68.183 4.172 68.180 4.109 0.00 98.49 @]
Sample state FTIRES:
A — Battery at first cycle, in fully charged states.
B — Battery after 25 cycles ending in fully charged states.
A-EE—ANRNEAHPTETBIRSHBMA
B-Z&EZT+HENAMBEAMETETBRESNBIMLA
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- 8=, D — BN R- B3 F- X,
O- TitiE. LIRS, TRE. THEMTEA,
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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.

BB HMEMARE TIRAVTE S, ERNGERBBEE, FEMmUEnERERD, KNS EXTKE, &
PRI 7 Hz #1200 Hz 2 [8], FBEZEI 7 Hz, BEA 15 08, X—RkIBBN=AEHEEENB R ETTAN
BN EER#HIT12R, BHAAN 3NN, HP—MraimTEaRE5inmER.

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 IR WEREAR 12 TrREMFE AR M NIEMA) MX 12 TR ERMNEMAK
BB ARE,

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 NEE A 7 Hz TR RIF 1 gn (IRAINERE BEINERIAE 18 Hz AERHRBMRFFE 0.8 mm(&
R®T% 1.6 mm), FHEMMR B RAIEEIAE] 8 gn (JERLA 50 Hz). FRAMEERETE 8 gn BEIRIZINE
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.

XA M7 Hz FHiR, REF1gn BIRAINEE, BEEIRIAT 18 Hz, REBIRIBRIFE 0.8 mm(E 1R
#% 1.6 mm), FHEISAR BRI RAMEEIAT 2 gn BRRAA 25 Hz), KRAIEZRIFE 2 gn BEIRERIEME] 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
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requirement relating to voltage is not applicable to test cells and batteries at fully discharged states.

WRERFMRRELER. THS. THE. TERENLTEX, FESIIRBOHBHAGCEE="IEEL
EHN LB R AINEMNEEENNTHEERTX KR ETEERN 00% BMFMEMARMTFEATMER X
BENERAEATEEMERSHIRNEEMIEMA,

Results ZER:
Before Test After Test
] R Mass Residual
Sample | Sample Open- Open- Loss Volt
No State Circuit Circuit (%) 0(0/396 Phenomenon
=T B Mass (g) | Voltage | Mass (g) | Voltage RE , 3
[=1 ‘jt = = = *J%%E
ﬁ":‘v &:@ )ﬁs (g) (V) ﬁE (g) (V) mg& (%)
FrEREBE FEREBE (%)
M) M)
01 A 67.671 4.105 67.663 4.105 0.01 100.00 (0]
02 A 68.005 4.104 67.999 4.103 0.01 99.98 (0]
03 A 68.050 4.104 68.050 4.104 0.00 100.00 (0]
04 A 67.623 4.106 67.623 4.106 0.00 100.00 (0]
05 A 67.770 4.107 67.766 4.107 0.01 100.00 O
06 B 68.057 4.109 68.057 4.109 0.00 100.00 (0]
07 B 68.289 4.109 68.288 4.109 0.00 100.00 (0]
08 B 67.793 4.109 67.793 4.109 0.00 100.00 (0]
09 B 67.945 4.109 67.943 4.109 0.00 100.00 (0]
10 B 68.180 4.109 68.178 4.109 0.00 100.00 (0]
Sample state £ SIRAS:
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 &
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 — 85 R- B3 F— 2k,
O- Titw. LW, LMK, THEMTEX,
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T4: Shock i

Test procedure REFEFF:
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, IRTEESMARBBANFALEE.

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.

BOBEMTEIRARINEE 150 gn FROPFFEEE) 6 EM A EFDRATE, REBEMFTLEIHERIMNEE 50 gn
FIRIORFFELAT 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.

BORMARTEIETRMAARFREMNRAINEENEFXDRPE, NEEMANPOPFER 8 4 6 27,
REVER M ZE RO BT LR E) 24 11 Z2F, REUTARXMITEE &/ E.

Battery Minimum peak acceleration Pulse duration

150 guor result of formula

- -~
III{ 100850 |
\\mass® ) 6 ms

Small batteries Acceleration(g,) =

whichever is smaller

50 gnor result of formula

30000 Y
Acceleration(g,) = ‘\'I{ 3000?
mass® )

Large batteries 11 ms

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.

BRI EARTENEREENBBLRENNNESREX=E, BEERTEEX=pE, 2
HEFZ 18 Ko,

Requirement ZE3kK:

12 of 23
OD-XB-040 Ed. 1.0 BESFL:  TW2405275-001

iR EFFRIEIRDERAS. At RMX Y 351 5 7 #% AnTek Certification Inc  7F, No. 351, Yangguang St., Taipei, 11491 Taiwan



AIC

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.

WRLTBR. THSI. TBE. THRENTEX, FASMAKREBHEBAEREROTEEENNTHE

FTX IR BB AR 90%, BMFAEMANFEX—FKR AXBENERFNERTEERERSHIXK B HE
itk
Results Z5H.:
Before Test After Test
3B /e Mass Residual
Sample | Sample Open- Open- Loss Volt
No State Circuit Circuit (%) o(o/(z)a)ge Phenomenon
=T i Mass (g) | Voltage | Mass (g) | Voltage RE b3
- A 1S 1S . FiS
WS RZE &RE (9) (V) RE (9) V) % (%)
FrEREBE FEREBE (%)
M) M)
01 A 67.663 4.105 67.656 4.105 0.01 100.00 (0]
02 A 67.999 4.103 67.997 4.103 0.00 100.00 (0]
03 A 68.050 4.104 68.049 4.104 0.00 100.00 (0]
04 A 67.623 4.106 67.621 4.106 0.00 100.00 (0]
05 A 67.766 4.107 67.760 4.107 0.01 100.00 O
06 B 68.057 4.109 68.055 4.109 0.00 100.00 (0]
07 B 68.288 4.109 68.287 4.109 0.00 100.00 (0]
08 B 67.793 4.109 67.793 4.109 0.00 100.00 (0]
09 B 67.943 4.109 67.941 4.109 0.00 100.00 (0]
10 B 68.178 4.109 68.178 4.109 0.00 100.00 (0]
Sample state £ TIRES
A — Battery at first cycle, in fully charged states.
B — Battery after 25 cycles ending in fully charged states.
A-EE-NRHBEHTETBRSNEMAE
B-AZTANTHERAHETETBRSHNBBA
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- ot V- 8=, D - M R- BB F- ZX,
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.

NFFREEMSyBMA, NINE—BRAENRE, FMIPENENERELRHINIRERE 57 £4°C, XK
B 8] (9 R BUR T Bt S BRI A Y A/ NAIIR T, XX ML B ORI K . TR TS, M)
Be MR ANREN N ED 6 /N, RESEMMAEBANFERNENED 12/0. AF, @Bib®
ANV TE 57 + 4 °C ZHTEZRINEHNT 0.1 BRIBAIEIREMF,

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—iERR N RS Bt AR E RS 57 + 4 °C BHFEEED 10K, SAEKREEMANERTINTEE
PiEA IR P AT EN RERIHEN 02 —HRFRTIZE.

The short circuit and cooling down phases shall be conducted at least at ambient temperature.
EEMEENREEN ZEDHEY THIRERE.

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.

WMRIFDREAREE 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 | HRRERSEE | FAHEEV) | lageol AR
H/S 4
01 A 99.0 4.105 94.5 o]
02 A 95.8 4.103 90.6 o]
03 A 94.4 4.104 89.3 o]
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Sample External Highest External

No Sample State Temperature (°C) | Initial Voltage(V) resistance(mQ) Phenomenon
R BERS | BRERERERE | FEEEV) | lmmemo) AR
= 6

04 A 94.4 4.106 95.6 (0]
05 A 91.6 4.107 89.9 (0]
06 B 85.8 4.109 95.1 (0]
07 B 83.7 4.109 93.1 (0]
08 B 93.1 4.109 93.3 (0]
09 B 86.2 4.109 93.5 (0]
10 B 87.9 4.109 94.3 (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—ANZHNEEARTETBIRSHEMA

B-ZE_+ANZHNEAHETERBIRSHBIMA

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 - 9&5‘&7}%\ 91_:5)%%\ %ﬁ@%\ %ﬁ&%%uaﬁlﬁko
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Val,®
T6: Impact/Crush 3ET/HFE

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

diameter):
REERF - B EHATEEA/NT18.0 mmayEFEH )

The test sample cell or component cell is to be placed on a flat smooth surface. A 15.8 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.

WA A B FIENBMNRE L, —IR 316 BUAHENEEMAERFEF L, WEER 158 mm 0.1
mm, KEZD6cm, HEMREKHENRE BREZKE. B—129.1kg + 0.1kg BIEHEM 61 + 2.5 cm SEEE
B MAERZ L, ANV FREEEN. WEAEEA NN EENESEEMNET . EERESE
EBATEISEEAEKEEREMN 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, Ay STEREETHFSERAERFRONER 158 mm £ 0.1 mm ZHhREANHES.
F-H{HREZ— K.

[ ] 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/AMBbIEETF18.0 mmAY[FE 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 FEZ B E, FEHEEHMK, A8 EMS ENERERAX 15 cm/F, #F
EFEELHST, BERERUT=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 RETNE D, BEERETRAEDILXE 17 MPa,
(b) The voltage of the cell drops by at least 100 mV; or
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B A E T pEZE /D 100 mV; 5
(c) The cell is deformed by 50% or more of its original thickness.
Bt AR R85 B Y 50%3% I .

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.
—ERBIRKRESD. BETHE100mVEES, FBMEREDXREERN 50% BRI ERED.

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.

AR RN REN—HEEE. HIN/EDREEMNNEFERAGEE. RSN NHEENTT

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 MBI R — X R . AR RS 6 /N, IR R 5 A 2 AT R H I Ay BBt
AT,

E XEMERRIERITSH (Fla 18650 BihAYEZES 18.0mm)

Requirement ZE3kK:

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.
WMRFLREAREE 170 °C, FEARKIETRRAL/E 6 /NNALTHEE. LK, BHEFEERTMER,

Results #ZE&R:

Sample .
No Sample State St ngh(fcs:t) UEIPEES Phenomenon
= | [ \* i
e FeamiA B RRERSRECC) a&
RS
11 A 22.4 O
12 A 22.5 (0]
13 A 23.5 (0]
14 A 31.6 (0]
15 A 24.5 O
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Sample .

No Sample State Sl ngh(fét) UEMESELIE Phenomenon

T o \jts — o E
o RRRE RSRERBBECO) e

16 B 38.4 o]

17 B 26.2 o]

18 B 32.6 o]

19 B 26.6 o]

20 B 313 o]
Sample state FERIRE:
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 T A 50% T RUE A 2RS M B IMS
B~ 1+ EAFME BIE S0%IT e B BRSNS
Phenomenon #&:
D — Disassembly; F — Fire; O - No disassembly and no fire;
D — f#fk; F— X O — TREEFLEN,

18 of 23

OD-XB-040 Ed. 1.0 RESH: TW2405275-001

iR EFFRIEIRDERAS. At RMX Y 351 5 7 #% AnTek Certification Inc  7F, No. 351, Yangguang St., Taipei, 11491 Taiwan




AIC

T7: Overcharge T EF#EH

Test procedure REFEFF:

The charge current shall be twice the manufacturer's recommended maximum continuous charge current. The

minimum voltage of the test shall be as follows:

REBERDIEHEFRWARAFERBEROME. XERHARNBEENAT:

(a) when the manufacturer's recommended charge voltage is not more than 18V, the minimum voltage of the
test shall be the lesser of two times the maximum charge voltage of the battery or 22V.
HEFEWNTEBEART 18V EH, REN&/NEEESEBHAKATEBENFESE 22V BE PR/
&

(b) when the manufacturer's recommended charge voltage is more than 18V, the minimum voltage of the test
shall be 1.2 times the maximum charge voltage.

HEHEWUMNTEBREEART 18V H, RENSNEENARAEBHERN 1.2 .

Tests are to be conducted at ambient temperature. The duration of the test shall be 24 hours.
RN ERERE T 4T,

Requirement

EK:

HTHR A B R A 24 /MBS,

Rechargeable batteries meet this requirement if there is no disassembly and no fire during the test and within

seven days after

the test.

ZBEMANERRIRERNRRE 7 RNLHE, TEX, RIFEARATIEK.

Results #ZR:

Sample During Test
No Sample State A5 HA ) Phenomenon
T LESTY 7S Charge Current Charge Voltage MR
wmS FEER ZEBE
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Sample state #FFIRES:

A — Battery at first cycle, in fully charged states.

B — Battery after 25 cycles ending in fully charged states.

A-EFE—NTEHNERABRZEEFTEIRSHBMA
B-HEZ+EANTHBEAREEETBIRSHIEBEMZA
Phenomenon I&:

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

D — f#{k; F— 2k, O — EfREMLEX,

OD-XB-040 Ed. 1.0
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T8: Forced Discharge 3% i 5T EH

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.
BB AERREE TS 12V BEREERERECIRERST THIERS ENRAEBRAFKMAE TRE R
%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 X NMEENEEMTSREEBERE TESHATHNMEERER. N EMHTRFINE, WE
B (8] (/NI R o T HAUE B SRR A FI IR IR 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.

AURBEH IREEWSMARBEEFNRRE 7 RKALHRE. TERA, BFEAMER,

Results ZR:

Sample

No Sample State Discharge Current Discharge Duration Phenomenon
T BaRE R ER TR B ] EE
w5

21 A 60 A 0.08 h o)

22 A 60 A 0.08 h o)

23 A 60 A 0.08 h o)

24 A 60 A 0.08 h o)

25 A 60 A 0.08 h o)

26 A 60 A 0.08 h o)

27 A 60 A 0.08 h o)

28 A 60 A 0.08 h o)

29 A 60 A 0.08 h o)

30 A 60 A 0.08 h o)

31 B 60 A 0.08 h o)

32 B 60 A 0.08 h o)

33 B 60 A 0.08 h o)

34 B 60 A 0.08 h o)
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Sample

No Sample State Discharge Current Discharge Duration Phenomenon

=T HmRE TR R T B e R
=

35 B 60 A 0.08 h o]

36 B 60 A 0.08 h o]

37 B 60 A 0.08 h o]

38 B 60 A 0.08 h o]

39 B 60 A 0.08 h o]

40 B 60 A 0.08 h o]
Sample state £ TIRES:
A — Cell at first cycle in fully discharged states.
B — Cell after 25 cycles ending in fully discharged states.
A-FEE—ANRNE AT ERBIRSH RS
B-ZEZ+ANZENE AR T IRSH B IS
Phenomenon 3&:
D — Disassembly; F — Fire; O - No disassembly and no fire.
D — f#fk, F— &, O — LBAFITEAX,
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<Fig. #1>

<Fig. #2>
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