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R TR AR \
77 b A PR RECHARGEABLE & T TN REERI B R A
Product Name LITHIUM ION POLYMER | Client Ningde Amperex Technology Limited
BATTERY
WEE TIEN R X B B 1 5
RS A NH50, 3.87V, 4850mAh, | ZFE/7HAE | No.1 Xingang Road, Zhangwan Town,
Model/Type 18.8Wh Client Address | Jiaocheng District, Ningde City, FuJian
Province, P.R. China
i B A 18, ; P
FmAE M3t 30 & TIERRRRRH A R A
| : ; T, 5
Sample Quantity 18 batteries, 30 cell Manufacturer | Ningde Amperex Technology Limited
< R TN R K S AR 1
: i v 1|38 P b
FE il SRR EFF E;u@ic%uir No.1 Xingang Road, Zhangwan Town,
Sample Source Submitted by Manufacturer Jiaocheng District, Ningde City, Fulian
Address : :
Province, P.R. China
BOFE FI 20211115 BT | R R R A
Receipt Sample Date o Factory Dongguan NVT Technology Co.,Ltd.
IRERET R EAA M E D 8
3055 FLRL ol b .
Testing Kind Entrusted Test Factory No.8, Xingguo Middle Road, Jiaoshe
Address Village, Dongkeng Town, Dongguan City,
Guangdong Province, P.R. China
i 5 TR (S Gt
; s tart Date) : 2021.11.22 L5 AS[E] (Complete Date) : 2021.12.13
Testing Date
RIG IR I % (Temperature):  (20.1~24.1) C; % (Humidity): (15~24) %R.H.;

Testing Environment

KA F1(Atmospheric Pressure): 101kPa

I b/ 71
Testing Standard
/Method

UN 383, Rev.6, Amdl (KRTEEHEYEHMEBEYUBRBAIRETH) 8 =85
3837 (R AAE T RAYEh)

"Recommendations on the TRANSPORT OF DANGEROUS GOODS-Manual of Tests and
Criteria",Amendment 1, sixth revised edition, Part ITI, 38.3"Lithium metal and lithium ion
batteries"(UN 38.3).

RIS 2 Hr

Testing Description

fR4#7 UN 383, Rev.6, Amdl (RTEREIEMNBN I —RBAGETN) =
o 383 W (G EEBMAEE PR A , AT T B ARIRE .
WK IR ik SRR DA R B AR e A, A T L i
177 BB DA R SR iR

According to  UN 38.3, Rev.6, Amdl, 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.

R LE 1L Verdict

i 5 Tested by

HHF (Date) : . . ,5

FFE 25K Qualified
oty

B r [ B R AR AL 9T
B % Checked by % ‘/&* 7& H# (Date) : 5, -V/ 2. ¥ Bt 8 5 SE IS =
China Electronics
+ Standardization Institute
H (Date) :
W 3 }Ei 7 Wt 20 101% CESI Laboratory
Approved by F5 Wang Ying:  #A 15 A Technical Manager (4% Stamp)

FBEF Guo Jianyu: Jfi& 13 A Quality Manager
fMS#R He Penglin: E|FE{F Vice Director

T AREFPRRER, NBRRNEARKET, FREAEH, “—Fn MR

Notes: In verdict column ,“P” means pass, “N* means no application, “F” means fail, “—>means no Verdict.
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FE s H#5AR B Ui B General product information

FE il 252 (Sample Type):
RGAI =
Rechargeable or not Yes
o Hit i B f 240 4y B
Cell Use Electrochemistry System
Flik Fl 13 NHSO
) Use mobile phone Battery Model
o Hig
Battery B R TT 2 1813 Rt ik 22 20 5 PR R
© H—Hl | Composing Mode | 1S1P Elecrochemistry System LiCo0O;-Graphite
41 \ ‘
Single | IR TR R A A R A T
cell battery Manufacturer Of Cell Ningde Amperex Technology Limited
CERRIVES S CERILEDS s
. 870
Cell model 400294 Cell Capacity 4870mAh
HmZH:
FRAR HLE MERE WE R
Nominal Voltage 387V Rated Capacity 530mal Rated Energy 1EEWh
=
BAmEhk BB A Fes i
Max. Charging 4.48V . 4000mA ) 974mA
Max. Charging Current Charging Current
Voltage
& R E Bt 5 KT PR 76 ELA E HL
Discharge Cut-off 3.0V | Cell Max. Discharging 4870mA | Charge Cut-off 243mA
Voltage Current Current

WATAE  FE i ZIBF Test items, sample and Order

MK 45 Test No. MEAT H Test Items ¥ it 275 Sample No. 4518 Verdict
T1 = FE R Altitude simulation Al~A5, B1~B5 P
T2 W55 Thermal test Al~A5, BI~B5 p
T3 ¥RZh Vibration Al~AS, B1~B5 P
T4 it Shock Al~AS5, Bl1~B5 P
T5 41 % External short circuit Al1~A5, Bl1~B5 P
T6 ¥ [E Crush C1~C5, D1~D5 P
17 1 B 78 8 Overcharge A6~A9, B6~B9 P
T8 TR Forced discharge E1~E10, FI~F10 P

Ham T Al~A9 4 1 RIEFTLTERRE: BI~BO A 25 RIEH £ LA BIRA: CI~C5 N 1 KIBH S0%MER
E: DI~D5 4 25 WHEH SO%MUE A E: E1~E10: | KIEFEEMARE; FI~F10: 25 KERZLUARE. Kb,
Al~A9. BI~B9 N, C1~C5. D1~D5. EI~E10. F1~F10 Jy 7ok et
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~C5: in first cycle at 50% of the design rated capacity; D1~D3: 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~C5, D1~D5, E1~E10, F1~F10 are component cells,

RIS -
Tl

T6
T7
T8

SRIEE

(2] - [B] - (%] - [B] - [#e]
~ [#ken ]
~ [HfEw |
- (B ]
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UN 38.3 MR 5 3% K452 Test method and data

N h FRA. +
BB E T EAY Eﬁﬁii Mass of cell or battery B SR TR Mass loss limit
M<lg 0.5%
1 g<M<T75g 0.2%
M>75g 0.1%
38.3.4.1 I T.1: = EAEA Test T.1: Altitude simulation P

383.4.1.1 H 1

FIRBAEIAEARE KA T 2B,

38.3.4.1.2 KR

e TR A PR IR )% T EIE T 11.6 TUARIFRESERE (2045) CRAKED 6 /M.
3834.13 E R

WRTIER. TH TR, BB, I H G R0 ik i i 2 76 R I 1 FF 5K i JE R T
HAETATIX — RIS AT IR A 90% o B FlL It 2 B 7 43X — BER o 4 35 HELTR 9 BEsR A3 P T 5 4 JC L fR
A ARG EL Tt R F L 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.

=] 3 = N
g%—n X5 BT Before test R385 After test FESH | BETH N T
Banile () | BIEV) | FEE(E | HEN) | Massloss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 64.83 4.3931 64.82 4.3928 0.02 0.01 P
A2 65.11 4.3911 65.11 4.3907 0.00 0.01 P
A3 65.18 4.4488 65.17 4.4478 0.02 0.02 P
Ad 64.93 4.3916 64.93 4.3913 0.00 0.01 P
A5 65.05 4.3924 65.05 4.3920 0.00 0.01 P
Bl 64.94 4.4078 64.94 4.3984 0.00 0.21 P
B2 64.91 4.4044 64.91 4.3958 0.00 0.20 P
B3 64.81 4,4054 64.81 4.3968 0.00 0.20 P
B4 64.94 4.4060 64.94 4.3958 0.00 0.23 P
B5 64.86 4.4030 64.86 4.3840 0.00 0.43 P
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38.3.4.2 k% T.2: JH/FiR%: Test T.2: Thermal test | P

383.4.2.1 H K

2 RS DAl e LA £ B0 SR 0 ) 2 5 e R P S PR B o R0 2 ) T S R A L FE A5 A 3 47
e

383.4.2.2 RIEFERF

U LA BB A R R RIR S T (7242) CRIRIKED 6 /i, BEHERRIEBEST (40£2) C

TAFICED 6 AN o BN SR B IR BE 2 16 55 IR R DK A 30 43 R R AR AT, SE5EAL 10 0K,

B BT SR Y it L FE PR BT (2045) C FAFA 24 Ao % A7 e 3 T E 3t 20 5k T

s TSR FE B [ /D R 12 /N

383.4.23 B R

WRTBIR. TR M. EMBMTER K, I H ARG 5 i 2 RIS 5 B8 o RN T

HAEATIX — RIS AT IR 90% . e A s 28 B A A0 — TR . 9 5% L TR O BRI P T o 4 g R

ARG TR FL I 4

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.

=1 3 = 3
gg I8 R Before test I8 /5 After test FRESH | wESH Sis, EapSmh
Sample Fif(g) | HWE(V) | Fif(g) | HIE(V) | Massloss | Voltage loss " et
No. Mass Voltage Mass Voltage (%) (%)
Al 64.82 4.3928 64.83 4.3104 -0.02 1.88 P
A2 65.11 4.3907 65.11 4.3086 0.00 1.87 P
A3 65.17 4.4478 65.16 4.3247 0.02 297 P
A4 64.93 4,3913 64.93 4.3082 0.00 1.89 P
A5 65.05 4.3920 65.05 4.3087 0.00 1.90 P
Bl 64.94 4.3984 64.94 4.2986 0.00 227 P
B2 64.91 4.3958 64.91 4.2976 0.00 2.23 P
B3 64.81 4.3968 64.80 4.2978 0.02 2.25 P
B4 64.94 4.3958 64.94 4.2998 0.00 2.18 P
BS 64.86 4.3840 64.86 4.2983 0.00 1.95 P
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38.3.4.3 W% T.3: §R 3/ Test T.3: Vibration | P

383431 A M

ARSI IZ Sy i AR (3R 3N

383.4.3.2 IR

IR R TR &, A SE R AAT, AT S LIRS . RAN R TR,
ARAE 7 22N 200 FHZEZ 18, PRIV 7 6622, BSREN 15 4%, X —RENITIESUN =4 E AR B il
ZRITAL R — AT E L AT 12 0, B30 3 . Hoh— A MREh T LA SR .,

TER BRI, SRR 12 TR AT i s ChIRUNR gD |, A% 12 TR A8
it OB ) HRTARR .

AR I N 7 BRETFLR, (REE g, BRI, EERRIAT 18 H%. RS HIREGE
16 0.8 2K CRMRES 1.6 2K , FFHIINSRR B B S ANNE L] 8g, RELIN 50 #25) « Wik
FEORFFIE 8gn ELBISHAR I 2] 200 2% .

383433 E R

AR P RAR G TR THS . TR, ERARTRA, I1EEMRI BIh B 7 = A
B3 T O b B0 I 19 32 B TS B FF B W0 R AN /N F2E T X — RO AT L TR 19 90% o WYt T e 3t 40 B 7%
BARTER A KA F BRI T 58 S0 bR AS B 560 Ho b A i ],

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.

e s ;
gg TR AT Before test ARG G After test FESH | HESH i, AR A
Sample JRHE(g) HE(V) JfifE(g) HE(V) | Massloss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 64.83 4.3104 64.83 4.3090 0.00 0.03 P
A2 65.11 4.3086 65.11 4.3075 0.00 0.03 P
A3 65.16 4.3247 65.16 4.3232 0.00 0.03 P
A4 64.93 4.3082 64.94 4.3071 -0.02 0.03 P
A5 65.05 4.3087 65.06 4.3076 -0.02 0.03 P
Bl 64.94 4.2986 64.96 4.2973 -0.03 0.03 P
B2 64.91 4.2976 64.91 4.2963 0.00 0.03 P
B3 64.80 4.2978 64.80 4.2965 0.00 0.03 P
B4 64.94 4.2998 64.94 4.2985 0.00 0.03 P
BS 64.86 4.2983 64.84 4.2971 0.03 0.03 P
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38.3.4.4 k3 T4: M i T4: Shock | P

383.4.4.1 B

AR S AR UL B th T et 2 ot o e PR T SR

38.3.4.42 RBFERF

R B Tt 2 R T S AR S PR R B b, RSSO I [T ST . S IR T
BRI 150g. Rk b FEAEETH] 6 ZERDIG L ESRMevhdi. 5340, MAN KA IBZI2 28 A Id B 50g, A1
RRIPFREEIS [A) 11 Z2RP 94 ISR il o B3 PR i 2EL 50 AR 0 e Y 2 5 0 7 42 52 A [ o o R 14 2 TF 2
.

TR B o B R
ST 3t 4 _ [ro08s0
MR 150, SHIERE (g0 N EE byt 6ms
\ - 30000
NEE A 50g, BHMEE (gy) B ch g lims
i BAEUARF#ER.

A it 2 0E = AR 3 LA et B F 2 2 3 6 ) TE 7 T % = Ik, B LR 5 T4 = S

o7, SHEZ 18 k.

383443 E R

MRTER LHA . BFE. BEEATRK, FHE MR A b 4 7E R 5 A FF8 B E AR/ T

HAEAT I —RI AT UK A0 90% o MM A b L 17 &3 — Bk . B X R ERAE T 22 oik

A E I A B A .

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 gn and pulse duration of 6 milliseconds. Alternatively,
large cells may be subjected to a half-sine shock of peak acceleration of 50 £» 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 = R 6ms
150 gu or result of formula Acceleration (ga) whichever is smaller
30000
Large batterics = = 11ms
50gy or result of formula Acceleration (ga) = 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 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.
I hd ¥
g %n R56 A Before test IG5 After test RESH | wESH —
Sepls i (g) BENV) | FiE) (V) | Mass loss | Voltage loss Verdiet
No. Mass Voltage Mass Voltage (%) (%)
Al 64.83 4.3090 64.83 4.3091 0.00 0.00 P
A2 65.11 4.3075 65.08 4.3076 0.05 0.00 P
A3 65.16 4.3232 65.14 4.3233 0.03 0.00 P
A4 64.94 4.3071 64.88 4.3071 0.09 0.00 P
A5 65.06 4.3076 65.07 4.3076 -0.02 0.00 P
B1 64.96 4.2973 64.96 4,2973 0.00 0.00 P
B2 64.91 4.2963 64.91 4.2963 0.00 0.00 P
B3 64.80 4.2965 64.81 4.2966 -0.02 0.00 P
B4 64.94 4,2985 64.93 4.2986 0.02 0.00 P
B5 64.84 4.2971 64.87 4.2971 -0.05 0.00 P
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38.3.4.5 X% T.5: SMF%I#E T.5: External short circuit } P
383.4.5.1 H
AR KA F 4 5

38.3.4.5.2 AIGFEF

F T3l F Tt B A 22— B (R () A, ARHCAN SRR R T B STRAC . B A e T HE T o
AR RN, AT IREAIES . MR, ANE bR bR Z b % 6h, TR e Il
BN A0 12he A58 R BR AR I L TE 57+4°C F 45 M AN EE R B /N T 0.1 BRUE 050 B 2% ek
SR 2% A LAE P M BRI AR TR E B B 57+4°C R 4REE D | /N, SRR B, B F RIS
RRFHER %, FEETZME.

PR AR BRI A2 AE TR B0 PR IR B AR A T AT

38.34.53 E K

QUERSMSEIRBEAET 170°C, 3 HIERKE R R RIJE 6 /i Rk THE, TAik, WAt
HEIRF & AR .

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.

e ) BRERE (T Hlrg: RERFEER

Sample No. Maximum Temperature Verdict
Al 58.2 P
A2 57.9 P
A3 58.3 P
Ad 58.2 P
A5 57.9 P
Bl 58.3 P
B2 58.1 P
B3 57.8 P
B4 57.9 P
BS 58.2 B
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38.3.4.6 A% T.6A: f#ili Test T.6 A: Impact J N

383.4.6.1 H

AT (¥ B A B o8 B % T i e P 3 B O LR AR

38.3.4.6.2 WHFF i GEMATHEEANT 18 ZRMEH: Hit)

URE L BT S P IR Lo — 4R 316 BRSO B P 0, AR B2 15.8 222040,1 22
Ko KEED 62K, SBMBKMORE, MoF2KE. K91 F510.1 THAEEM 6142.5
EOK TR AL B BB, 38 AL, (R — LT R . 3T B4 B/ 0 2 B L SR I A
CAZE . 22 B B I T 5 PRI KPR 2 90 [EE R,

BRSO, QBRSSP R T AT I SRR RO R B8 15.8 2K40.] 22K BT
EH. F—RARHL% ki,

383.4.6.4 B K

RS SFEREAEIL 170C, H BAERB IR h KR 6 NI AT, BHE, T, Bt T H it
HAIFF A AR,

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.

B i 5 BFEEE (T Hlg: BREFEER
Sample No. Maximum Temperature Verdict
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38.3.4.6 % T.6B: f}/Kk Test T.6 B: Crush | P

383.4.6.1 H 1
AT B IR S0 U H o 0 2 T i P P R O LA R
38.3.4.63 WL F YR CER TR, 36, B M/ BRI E AN T 18 SR E AT i)
H: MBI SHWIW, 18650 MBI EE A 18.0 EX).
R R BT A S TE P A T Z IR, BRI Hink, 7R — N AR AN 1.5 B
Ao BRRFFEEHAT, MEHIL F=MiERs —.

(a)  Haing) R 13+£0.78 T4 ;

Blm: F—NEEHZ 32 BROBETES, EEBENGEAEE 17 6.

(b)  HMMAEFREED 100 ZK; =X

(c)  HARTRIARI R4 B KLY S0%mEk BL L.
—HIRBRKIETy, FIETRE 100 REES, iR bk EEER 50%, BIARLE .
HORE T B A e T MR B8 10— THT M FE o 0910/ T3 7 R TR AN A R T U o B T R b 5 A 2 B
77 160 7t
A B MR T A A R E IR o BRI IER 6 /NE o RS T BT SR et AR 50
HL Yt B TC A Lt
383.4.64 E 3k
WRASFCREARIL 170°C, I BERKE R RIS SE 6 /M Py EMEIE. TR, Ak, HdmstiE
Lt R 5 A TSR
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 parameter (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 + (.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.

TS | BEEE O Ty, povpamp | RARS TRERECO [ W0 "o s
Sample Maximum Verdict Sample Maximum Verdiat

No. Temperature No. Temperature

Cl 23.0 P D1 23.0 P

C2 23.1 P D2 23.1 P

€3 23.0 P D3 23.1 P

C4 23.1 P D4 23.0 P

C5 23.2 P D5 23.0 P
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38.3.4.7 W T.7: I H Test T.7: Overcharge | P

38.3.4.7.1 H

A VP il T 70 LR T B A R it R 25 TR R A R

38.3.4.7.2 RIFEFF

70 P FELIFE A TR 3 T S AL MY B KT A8 7 R BT A i R (09 35/ BB R S 8 F

(a) AT AT AR KT 18 RET, TR0 A0 55 /I ri S ol ot 245 k7 oL L PR T A5 22 (R T
RN

(b) HEREWAFERIBERT 18RI, RIAI B/ BN B A 70 AU B 1.2 £5

RIS PMTEM GRS T AT AT RIS AR IS 24 /.

383473 & R

7o L AL A AR AT IS R ARG T 7 R R, ek, HIAATHER,

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.

FEah 5 HE: RERFEER
Sample No. Verdict

A6 p

A7 P

A8 P

A9 P

B6 P

B7 P

B8 P

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

3834.8.1 H

ARG VP At 5 I B 7 P e Ve RS2 9 81 EEIR V0 )

38.3.4.82 IR F

R M LR R BE T 5 12 AR (59 B o oL V50 B B S o A5 T80 05 P 4 2 0 B o, L 97 1 2
R .

R 2K/ () B SR8 S5 R0 I e G, AR A S OO . SO H b T 2R i e
B RTETIR] CANRED R4S F Ho e A B R LAOVTIR RIS s (8)

38.3.4.83 E K

L e s 7 B M 7 R AR e A 7 R MM, Tk, BN & AT R,

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.

FE it 2 = HE: REFEER FE w5 HE: BREFEER
Sample No. Verdict Sample No. Verdict
El P F1 P
E2 P F2 P
E3 P F3 P
E4 P F4 P
E5 P F5 P
E6 P F6 P
E7 P F7 P
E8 P F8 P
E9 P F9 P
E10 P F10 P
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P T Photos of the sample
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Test equipment list |
= ; , Ny R = ? 7 4
e % g H S| BERRE ey
No Ko Tope Equipment Calibration se
: No. Date (V)
1. By 2% 34401A S170 2022.07.07 \
Multimeter
REERS S
2 I' i PressureClomher Q025 S538 2021.12.28 v
RIEEE R4
3 Rapid Temperature Alterate — $633 2022.06.09 y
Chamber
ik &
4, Nibisbion Bluifor DC-600-6 S659 2022.06.16 N
M RE &
5. Shock Platform CL-50 S660 2022.04.25 v
6 |ZEEGNE 6+32-80 $638 2022.05.09 V
Short-circuit Divice
1. Ul R G2 GL240 S690 2022.07.13 v
data collector
Ergateaw Uhs N ou 1
8. Extrusion/acupuncture testing | BE-6064 S464 2022.07.18 v
machine
LI e 4y
o | il HYN-BT-2005B 8658 2022.03.15 v
Battery tester
PVITER B v
10. B AL CTS20V10A-GGS S671-3 2022.03.29 v
Battery tester
11. EF}%% BL-1200A S477 2022.03.25 v
Electronic Scale
PR IS
CHRAHE F B R B0 )
12. Thermal shock test machine BE-8103 S$703 2022.04.07 v
(heat abuse explosion-proof test

box)
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NOTES
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This test report is invalid without testing stamp.

PR ERE AL ERAERF 2 E 6N,

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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