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HE TRy RIbA

= Al A4 FR & g ZHRT TEHREEA A R A
Rechargeable Lithium ion . . .
Product Name Client Ningde Amperex Technology Limited
Polymer Battery
P RER TENTENX S ETSE 15
LR=pI S NM40, 3.89V, 660mAh, Client No.l Xingang Road, Zhangwan Town,
Model/Type 2.6Wh Jiaocheng District, Ningde City, Fulian
Address : :
Province, PR. China
R R 18,
FEmiE JLHF b 30 il & P THEE R IRR R E R A F
Sample Quantity 18 single cell batteries, Manufacturer | Ningde Amperex Technology Limited
30 component cells
Sl i T B TREE TR A X R 1 5
P it SRR IEFE Manufacturer | No-1 Xingang Road, Zhangwan Town,
Sample Source Submitted by Manufacturer " Jiaocheng District, Ningde City, Fulian
Address ; :
Province, P.R. China
GAEET 022,011 B | RoeH R A RA
Receipt Sample Date T Factory Dongguan NVT Technology Co.,Ltd.
g || R ARET R X T 8 B
il ZHAL oot No.8, Xingguo Middle Road, Jiaoshe
Testing Kind Entrusted Test Add i Village, Dongkeng Town, Dongguan City,
ress G ; x
uangdong Province, P.R. China
*ﬁ% B3 FFaGEFA] (Start Date) : 2022.01.24 Z53RES ] (Complete Date) : 2022.02.23
Testing Date
R IR iR E (Temperature):  (20.5~24.3) C; JEFE (Humidity):  (10~22) %R.H.;

Testing Environment

K% Ji(Atmospheric Pressure): 101kPa

UN 38.3, Rev.7, (T EEHRYEENENP —RBARHETY E=34 383 1

BRI AR AE/ T7 1% (& /RE B s 7R A i)
Testing Standard "Recommendations on the TRANSPORT OF DANGERQUS GOODS-Manual of Tests and
/Method Criteria", Seventh revised edition, Part ITI, 38.3"Lithium metal and lithium ion
batteries"(UN 38.3).
R UN38.3 (R TREREMERMMENB—RIRAGETM) £=589 383 % (&
JRE AT SR , X AAT T REERRR . BRERR. AR,
RISREN 5404 ke . AR AT LR O B e B RS , X TT R B AT T B R 1 LA A B ]

Testing Description

iy ERF

According to UN 38.3, batteries are subjected to Altitude simulation, Thermal test,
Vibration, Shock, External short circuit and the Overcharge test, its component cells are
subjected to Crush and Forced discharge test.

K4S Verdict

FFE ¥R Qualified

A 4% Tested by

M (Date) = 15 3%

% #% Checked by

HR R SRR AL AT 5L
7% JipS

China Electronics

&%f 3.

HiY (Date) : 2922 .3 )6

it #E
Approved by

# (Date) : i Standardization Institute
S ae 28)) ‘3’&’_4 ~~  CESI Laboratory

L %

FE% Wang Ying: FiA 513 A Technical Manager ' INET) ‘(%%;S‘t:amp)

FHEF Guo Jianyu: & 5157 A Quality Manager

i H TP RL A, NRRNEHRAFRTT, T RAIERE, ~ R MEE .

Notes: In verdict column ,*“P” means pass, “N” means no application, “F” means fail, “—"means no Verdict.
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FE iR % 6 General product information

M i S 7 (Sample Type):

R AT 2
Rechargeable or not Yes
o it ik B frat 45y B
Cell Use Electrochemistry System
ik FHlb B MO
. Use Mobile phone battery Battery Model
O Hithed
Battery 2H R 7 50 1813 HL LAk 2 4 4 BhRYR- 58
M B —H | Composing Mode | 1S1P Elecrochemistry System LiCoQO»-graphite
F i £H
Single cell | FBIBAE] T B AR A A
battery Manufacturer Of Cell Ningde Amperex Technology Limited
IR AR
Cell model 431763 Cell Capacity 679mAh
BER BN
Bk LI PR W R
. : A 2
Nominal Voltage B Rated Capacity Se0mAR Rated Energy 6Wh
BRAFEHEE s \ e
Max. Charging asty | IRERTHER 1500ma | 70 135.8mA
Voltage Max. Charging Current Charging Current
pi ik A Nz NS BN HL 78 FEAR L H I
Discharge Cut-off 3.0V | Max. Discharging 679mA | Charge Cut-off 13.58mA
Voltage Current Current

PRI E . B85 RIFFF Test items, sample and Order

%R 5 Test No. T H Test Items F 45 Sample No. 451 Verdict
Tl = BEAR AL Altitude simulation Al1~A5, B1~-B5 P
T2 15 B R 56 Thermal test Al~A5, B1~B5 P
T3 ## 5} Vibration Al~AS, B1~B5 P
T4 i Shock Al1~A5, B1~B5 P
T5 4B % External short circuit Al1~A5, B1~B5 P
T6 FrIE Crush C1~C5, D1~D5 P
T7 i FE 78 HL Overcharge A6~A9, B6~B9 P
T8 sl JiU . Forced discharge E1~E10, F1~F10 P

FEEITALE: AI~A9 4 1 RIEFR T AT RS : BI~BY 4 25 RIEH 5275 BRA: C1~C5 A 1 KIEH SO% e B
B: DI~D5 25 iRTEH S0%HUE AR EI~E10: | REFREMERE; FI~F10: 25 RIEFR LM ARE. Ko
Al~A9. BI~B9 A4, C1~C5. DI~D5. EI~E10. FI1~F10 AE T,
Pretreatment of the samples: A1~A9 in first cycle in fully charged states; B1~B9: in after 25 cycles ending in fully charged
states;C1~C3: in first cycle at 50% of the design rated capacity; D1~D5: in after 25 cycle at 50% of the design rated capacity;
E1~E10: in first cycle in fully discharged states; F1~F10; in after 25 cycles in fully discharged states.
NOTES: A1~A9, B1~B9 are batteries, C1~C3, D1~D5, E1~E10, F1~F10 are component cells.
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UN 38.3 MR A B K4 R Test method and data

E it B £ B FEL M 24 /5T & Mass of cell or battery (M) Ji B4 K PR {H Mass loss limit
M<lg 0.5%
| g<M<75g 0.2%
M>75g 0.1%
38.3.4.1 A% T.1: =ERHL Test T.1: Altitude simulation p
383.4.1.1 H

ARBARUE R E RS THTE.

38.3.4.1.2 RBFEF

R AR AT B A AR R T T BT 11.6 TIAFIEREHREE (20£5) CTFAMED 6 /M,

38.3.4.1.3 E R

MRFTER. TR TR, TRERATGE K, F B850 e b B e it 40 7 56 5 T B8 s R A T
HAERTIX —ABAT AR 90% . A EmARNFEX—ER, FXRAEENERDTER TRl BER
14 k. v ot AR e s 2

38.3.4.1.1 Purpose

This test simulates air transport under low-pressure conditions.

38.3.4.1.2 Test procedure

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.

38.3.4.1.3 Requirement

Cells and batteries meet this requirement if there is no mass loss, 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.

= ey e
gg R BT Before test RIS 5 After test FESH | BESH R
Sample FE(g) B (V) JRE(g) B JE(V) | Massloss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 10.0379 44513 10.0377 4.,4458 0.00 0.12 p
A2 9.9864 4.4531 9.9864 4.4472 0.00 0.13 P
A3 10.0399 44517 10.0399 4.4466 0.00 0.11 P
A4 10.0402 4.4515 10.0402 4.4457 0.00 0.13 P
A5 10.1361 44511 10.1360 4.4453 0.00 0.13 P
Bl 10.0110 4.4707 10.0109 4.4664 0.00 0.10 P
B2 10.0833 44574 10.0833 4.4545 0.00 0.07 P
B3 10.0924 4.4580 10.0923 4.4550 0.00 0.07 P
B4 9.9970 4.4536 9.9969 4.4510 0.00 0.06 P
B5 10.0410 4.4588 10.0409 4.4559 0.00 0.07 P
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UN 38.3 Wik A BdE K45 B Test method and data

38.3.4.2 W% T.2: IHFIRY Test T.2: Thermal test } P

383421 H M

AT VP FE A Y T e B B S R M AT P S R R . R R ) B R R AR i IR B AR A AT
38.3.4.2.2 AIGFEF

W R AR e AR IREST (7242) CFHRED 6 /B, BEBERKRREST (40£2) C
TAFRE D 6 /N o PR S R AR B 22 1) e SR O B ) TB] B Ay 30 4% M —FRFFE R HHAT, 2L 10 K,
AR A R A B E R BRI (20+5) CRARHL 24 /hiFe X F KBS it ial, Rk T
Sk B i BT RN TE) 2 /DR 12 /e

38.3.4.23 E R

WRTEI. TR TRE. TRERALEK, FH HE 00 i el it 475 50 5 A R AN T
HAERATIE - RB AT R 90% . s fl sy 20 B35 50X — Bk . B R RN ERTIEH T 5 SRR
A= FIIAGE B R EE i .

38.3.4.2.1 Purpose

This test assesses cell and battery seal integrity and internal electrical connections. The test is conducted using
rapid and extreme temperature changes.

38.3.4.2.2 Test procedure

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 10 times, 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.

38.3.4.2.3 Requirement

Cells and batteries meet this requirement if there is no mass loss, 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.

5 e :
gg 4% T Before t‘est KI5 After test FESH | = S RS ek
Sample R (g) B E(V) i (g) FEJE(V) | Massloss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 10.0377 4.4458 10.0349 4.3511 0.03 2.13 P
A2 9.9864 4.4472 9.9834 4.3527 0.03 212 P
A3 10.0399 4.4466 10.0365 4.3505 0.03 2.16 P
A4 10.0402 4.4457 10.0373 4.3497 0.03 2.16 P
AS 10.1360 4.4453 10.1328 4.3464 0.03 222 P
Bl 10.0109 4.4664 10.0077 4.3752 0.03 2.04 P
B2 10.0833 4.4545 10.0808 4.3722 0.02 1.85 P
B3 10.0923 4.4550 10.0898 4,3726 0.02 1.85 P
B4 9.9969 4.4510 9.9943 4.3665 0.03 1.90 P
BS5 10.0409 4.4559 10.0385 4.3708 0.02 1.91 P
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UN 38.3 ik Fik B K4 R Test method and data

38.3.4.3 W T.3: #k 3) Test T.3: Vibration | P

383.43.1 H M

AR I AN B FIS TR T R E] .

38.3.4.3.2 WILfEF

R 2 K THRBINLF &, (EARE R EMARR, Haedm TS e BiRsh. IR IEZI,
SRAE 7 FREEFN 200 FREEZ 8], FEEIF) 7 462, BEREN 15 4040, X —IREIERESN = AN A ELAG Bt
LRANMOE N AEHELIT 12 K, BINE 3 M. Hd— MRS RS S EE .

PEXT BRI, NHEREAL 12 T ama CRmf/padma) , fxf 12 FREEAN
Bt KB HHTAMR.

XTERMANR A T BREITIR, (REF 1o MBCKHIGEEE, BEFMIRAS 18 5. RERKIRERE
£0.8 2K (Hmfs 1.6 =K) , FHRIIINE B 3R I INE AT 8g, (FIFLN 50 #2%) o HRAME
FEARAFTE 8ga ELFISMAIYINZ] 200 H52% .

383433 B K

WMRABE P ARG TSI THA. TRA. THRAEMTEA, SN Bt s B A H =
H 23T 7 b e 5 A0S B AR T B R AN TR AT X — KB AT A R 40 9096 . R it A B 28 B 4%
EARGER. FRAENERNEHT 22 RE KRG st A it

38.3.4.3.1 Purpose

This test simulates vibration during transport.

38.3.4.3.2 Test procedure

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.

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).

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.

38.3.4.3.3 Requirement

Cells and batteries meet this requirement if there is no mass loss, 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.

R . -
2; j%l? R HT Before test RYG 5 After test FESE | BESH 4ot e
Sample JE(g) HIEV) FE(g) HLJE(V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 10.0349 4.3511 10.0355 4.3509 -0.01 0.00 P
A2 9.9834 43527 9.9838 4.3525 0.00 0.00 P
A3 10.0365 4.3505 10.0367 4.3503 0.00 0.00 P
A4 10.0373 4.3497 10.0376 4.3494 0.00 0.01 P
A5 10.1328 4.3464 10.1332 4,3462 0.00 0.00 P
B1 10.0077 4.3752 10.0082 4.3749 0.00 0.01 P
B2 10.0808 43722 10.0811 4.3720 0.00 0.00 P
B3 10.0898 43726 10.0899 43724 0.00 0.00 P
B4 9.9943 4.3665 9.9944 4.3663 0.00 0.00 P
B5 10.0385 4.3708 10.0387 4.3706 0.00 0.00 P
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UN 383 JliA ¥ BHE KSR Test method and data

38.3.4.4 X3 T4: ¥ i T.4: Shock | p

3834.4.1 H #

2 B AR b R e e 2 et bl O T SR

38.3.4.42 RIGFLFF

R A AE P IR S R B 7R R B E b, R HES M RG R A T e 2R .. S EnRs S
BORAINIESE 1508, FIhRREERT (8] 6 AP (1 Esx g . Bob, KA M2 52 5 K s B 50g, F1
B R EERT (8] 11 ZRP A4 IE5% bl o A el M 25 S KR 408 e e 2 ) J5 22 1717 228 52 7 [ e A 3 2 f 2 IE 7%
b

AL I BT PR EER [
5 2 100850
e 1500, BRINEEIE (o) N BR hpyi/p bms
: _ [p0000
j(ijtj. B 2H, 50g, Eﬁﬁﬂiﬁfﬁ (gn) EE :Pﬁﬁﬁfsz‘g— 11ms
e BEUATFER.

A B A JRE = LA 3 L) PR B R A 22 O L Y TE O I8 5% = kil , B A RO 43 = IR T
if, SHEZ 18 k.

38.3.443 E K

WREBR. THR. L. BHEATLE A, HESMRR A Bt AR TR AR N T
HAEBATIX - RB AR 90% . syt I s b2 B FF A X — Bk . AR BEMERAE R T eamait
A AR 6 B L e 2

38.3.4.4.1 Purpose

This test assesses the robustness of cells and batteries against cumulative shocks.

38.3.4.4.2 Test procedure

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.

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

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.

Battery Minimum peak acceleration Pulse duration
. 100850
Small batteries = ER 6ms
150 gn or result of formula Acceleration (ga) whichever is smaller

30000
>4

Large batteries llms

30ga or result of formula Acceleration (ga) J whichever is smaller

* Mass is expressed in kilograms. .

38.3.4.4.3 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 cach 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 batieries at fully discharged states.
=] : e ;
g%ﬁ RIS BT Before test R 5 After test FRSH | S T
Sample & (g) HIE(V) JFRE(g) HUE(V) | Massloss | Voltage loss it
No. Mass Voltage Mass Voltage (%) (%)
Al 10.0355 4.3509 10.0354 4.3508 0.00 0.00 P
A2 9.9838 4.3525 9.9837 4.3524 0.00 0.00 P
A3 10.0367 4.3503 10.0368 4.3503 0.00 0.00 P
A4 10.0376 4.3494 10.0376 4.3492 0.00 0.00 p
AS 10.1332 4.3462 10.1333 4.3460 0.00 0.00 P
B1 10.0082 4.3749 10.0083 4.3748 0.00 0.00 P
B2 10.0811 4.3720 10.0812 4.3720 0.00 0.00 P
B3 10.0899 4.3724 10.0898 4.3724 0.00 0.00 P
B4 9.9944 4.3663 9.9944 4.3662 0.00 0.00 P
B5 10.0387 4.3706 10.0388 4.3704 0.00 0.00 P
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UN 383 iR s $E J 45 B Test method and data

38.3.4.5 A% T.5: #MEREEE T.5: External short circuit l P

38.34.5.1 H M

ARG B SN FOAT R -

Frik o R B BT ZH 22 — BB (AT (R A5, AN SRR AR R B 5764°C 0 AT R E e T Bt R At 2
HIR/ANAN BT, I PR AT . R TTE T, AN AT s i R /0 Sy 6h, K BY A it A0 A it 2
FIZE/BJ9 12h. SRS MBIEMATE 57+4°C A2 8 AMT R /NT 0.1 BRa 158 B 5% 1

X R A BT M B R I A A SR IR B (M1 B 57+4°C R Ak E /b 1 NI, SRR, BETRIR
ERFHER—F, HELTZE.

FLER AR B N Fd A2 L E W BRI R 2R 1 T AT .

383.4.53 B R

MRS RIRE AR 170°C, HEARKIER LAR)S 6 /A TAEE. THE, Tk, @BEbFEn
BT ARIER

38.3.4.5.1 Purpose

This test simulates an external short circuit.

38.3.4.5.2 Test procedure

The cell or battery to be tested shall be 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.

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.

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

38.3.4.5.3 Requirement

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 within six hours of this test.

P a2 5 mEimE (C) HE: REFEER

Sample No. Maximum Temperature Verdict
Al 57.9 P
A2 58.0 P
A3 577 P
A4 57.9 P
A5 58.1 P
Bl 57.8 P
B2 57.6 P
B3 58.0 P
B4 58.0 P
B5 57.8 P
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UN 38.3 MR F¥E BB RS R Test method and data

38.3.4.6 % T.6 A: T Test T.6 A: Impact | N

38346.1 H #

AT F TR B AR 1048 o7 BRI 45 T AR B P SR B P LA M AR AR

38.3.4.6.2 AR F—ET GEHTEEANT 18 ZKIEAE R

R M RO R IR T B —IR 316 BUABMERIRIE AR L, EER 15.8 20,1 2
A, KREZED 62K, HHMBKHMRE, RoFZKE. B8 9.1 T+0.1 TRHEEM 61:2.5
JE A 12 b AT B RARE AARE S SUAL, A6 — AN LT3 BEHR A0 | ot i B P 7 5/ ) T L0308 B8 1
LAzt EEPEREEH TS SEEIGSKPIHRER 90 % T.

B A, YRR S PR I PAT I SRR 0 A B AR 15.8 ZEK=0.1 22K 725 i 3 T RO 5
EH. AR EZ ki,

383.4.6.4 B R

MRS AR 170°C, JF HAE R Rt AR5 6 /N A MR R EaESY, Todek, Hitf Bt
HED AP AR K

38.3.4.6.1 Purpose

These tests simulate mechanical abuse from an impact or crush that may result in an internal short circuit.
38.3.4.6.2 Test procedure — Impact (applicable to cylindrical cells not less than 18 mm in diameter)

The sample cell or component cell is to be placed on a flat smooth surface. A 15.8 mm + 0.1mm 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 + 0.1 kg 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.

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 + 0.1mm diameter curved surface lying across the centre of the test sample.
Each sample is to be subjected to only a single impact.

38.3.4.6.4 Requirement

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.

RELE TR BREmE (C) HE: REMFEER
Sample No. Maximum Temperature Verdict
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UN 38.3 MR vk HHE B 45 R Test method and data

38.3.4.6 % T.6B: Hf/E Test T.6 B: Crush | P

3834.6.1 B #
AT 10 R BG40 98 o BT I 55 T BEAG AR P AT T B FO LA PB4
38.3.4.63 MIM2F—HE CEMTHAE., 85, ET/AmebMER/NT 18 ZXRMEME B
e SEARERIRRTTSE( A, 18650 HIbA EIEN 18.0 ZK).
W rE b ER TR R EE AT I (BB, B R 0 RN R, 7258 — e sl B K0y 1.5 2K
IFe BREFFEBT, MERRUT=MER—:

(a)  HANASIEILH] 13+0.78 T4

Bltn: F—MEEER 32 2RKRETR S, BEEBRETAE XS 17 JEH.

(b) WAL TRFED 100 2K =K

(¢) MM ARTRIL B R IR B 50%aL bl .
—HIREIR AL, HIETH 100 2REESL, sURMARTREDEFEERER 50%, BIAM#ERE.
AL TR B 2 iy 7 A B B A — T B P o 0 /88 T 72 R TR B M PSR T M o (R 02 e Tt 2 A 24 e T L
FI77 T e
B R BT R RS — IR BRI . AR RIAESE SR 6 /N o e B T 2 R AR o At e
B T Bt
383.4.64 B R
RSN RIBEAEY 170°C, 3 HERR SR FRRE S 6 TP TAE. TR, Tk, mibmmrs
AR & A TE K .
38.3.4.6.1 Purpose
These tests simulate mechanical abuse from an impact or crush that may result in an internal short circuit.
38.3.4.6.3 Test Procedure — Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less than 18 mm in
diameter)
NOTE: Diameter here refers to the design paramelter (for example the diameter of 18 650 cells is 18.0 mm).
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.
(a)The applied force reaches 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.
(b) The voltage of the cell drops by at least 100 mV; or
(c)The cell is deformed by 50% or more of its original thickness.
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.
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.
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.
38.3.4.6.4 Requirement

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.

Mihms mEimE (C) HlE: REFFER

Sample No. Maximum Temperature Verdict
Cl 234 B
C2 23.6 P
C3 23.7 P
C4 23.5 I
€5 23.7 P
Dl 23.6 P
D2 23.9 5
D3 23.5 P
D4 23.6 P
D5 24.0 P
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38.3.4.7 W3 T.7: i FH Test T.7: Overcharge | P

38.34.7.1 B
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38.3.4.7.2 W F
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(a) R R R B LA KT 18RI,  a46 (55 /1 vl 7t et 4 05 K 7 vl PR OB A5 B 22 R T 3
HHIBNE

(b) MIGEREENAMFTERBEERT 18 R, RIH B/ ER AR KT BBER 1.2 .

I NAE IR FE T REAT o BEAT IR A BT (R SE A 24 /KT

383473 E 3k

76 B R H AN EREAT ISR ARG 7 R B, TRk, B S AR,

38.3.4.7.1 Purpose

This test evaluates the ability of a rechargeable battery to withstand an overcharge condition.

38.3.4.7.2 Test procedure

The charge current shall be twice the manufacturer's recommended maximum continuous charge current. The
minimum voltage of the test shall be as follows:

(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.

(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.

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

38.3.4.7.3 Requirement

Rechargeable batteries meet this requirement if there is no disassembly and no fire within seven days of the test.

P g5 HE: ZRFEER
Sample No. Verdict

A6

A7

A8

A9

Bé6

B7

B8

oo ||| |||

B9
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38.3.4.8 A% T.8: SHIMAE Test T.8: Forced discharge | P

383.4.8.1 H K

A B0 VP T PRI B 7 H, B b R S 58 1) EECR VL 4 i

38.3.4.8.2 ik4fE)T

A ML ZITE PR B R 5 12 O F B3 el LR o T AR A o ST T i R A SRR B ER R 0 R 1
TR

SRAEE 4 K/ AVERE (B B FRLBEL A 7 S5 S0 Bt BB TR, A 4R R RO B . WIS L AT B B
TR IR [R] CNEE) R245 F HAUE A R IR IR R (28D .

383.4.83 E R

& it B 7E R R N PE R I A PR RIS 7 R MR, TRk, B S ATER.

38.3.4.8.1 Purpose

This test evaluates the ability of a primary or a rechargeable cell to withstand a forced discharge condition.

38.3.4.8.2 Test procedure

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.

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).

38.3.4.8.3 Requirement

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.

R e FIE: R—REMFEER P g 5 HE: REMFEEK
Sample No. Verdict Sample No. Verdict
El P Fl 5
E2 P F2 5
E3 P F3 2
E4 P F4 P
E5 P F$5 P
E6 P F6 P
E7 & F7 P
E8 P F8 P
ES P F9 P
E10 E F10 P
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M F Photos of the sample
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F 8 5 Photos of the sample
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Ff 5 I8 B Photos of the sample
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Test equipment list

P A AE
FE % B = Eaus n;’em B HE Hi
No. Name Type qull\ip Calibration Date Used
0.
()
1 ﬁ?_g AR 34401A S170 2022.07.07 y
Multimeter
2, Eﬁ?%% TP-214 $498 2022.05.13 v
Electronic Scale
KRR E R
3. R i TR Q025 $538 2022.12.21 v
e et 4 X 4_\
4. B & DC-600-6 $659 2022.06.16 V
Vibration Platform
ik &
5. ik CL-50 S660 2022.04.25 v
6. TREHE 6x32-80 S638 2022.05.09 N
Short-circuit Divice
7. BRI GL240 691 2022.06.30 N
Data collector
B 15 AT R AL
8. Extrusion/acupuncture testing | BE-6064 S464 2022.07.18 Xl
machine
9. LS LN808 S778 2022.03.15 V
Stopwatch
i iR I
10. 2 .04.
Thermal shock tester BE-8103 $703 2022.04.07 v
A
11. B A HYN-BP-2005B S658 2022.03.15 v
Battery tester
NTTER I‘ X
12. LTI A PBTS-20V5A-GGS S672-8 2022.11.03 \
Battery tester
FKEAE
13. | High-low Temperature BTZ-175E S607 2022.12.21 V
Chamber
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This test report is invalid without testing stamp.
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The test report shall not be reproduced except in full without the written
approval of the Laboratory.
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The test results presented in this report is only valid to the samples

tested.
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