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F |4 15 Test Report

MM T (Report No.): S21-B1115-1 % 1 W %15 71(Page | of 15)
ERFRSYdn
[l RECHARGEABLE LT HH TR A )
Product Name LITHIUM 10N Client Ningde Amperex Technology Limited
POLYMER BATTERY
B Ay | EETET AR 1 5
TE R ND40. 3.89V. 15.2Wh, Client No.l Xingang Road, Zhangwan Town,
Model Type 3900mAh Kedsas Jiaocheng District, Ningde City, FuJian
Province, P.R. China
— it il 18,
0 H R TCiEit. 30 W & THFREREARAA
Sample Quantity 18 single cell batteries, Manufacturer | Ningde Amperex Technology Limited
30 component cells
Sl mmpe | RE TR D RS 1 B
Fa o EH Manufacturer | NO:1 Xingang Road, Zhangwan Town,
Sample Source Submitted by Manufacturer A Inl Jiaocheng District, Ningde City, Fulian
Province, P.R, China
diokE B 2021.11.02 £ =T REEMESAA R AT
Receipt Sample Date L Factory Dongguan NVT Technology Co.,Ltd.
ey | ARERETRUSMAENNE RS
e X5 3 IATE Factc No.8, Xingguo Middle Road, Jiaoshe
Testing Kind Entrusted Test Al Village, Dongkeng Town, Dongguan City,
Guangdong Province
Krae H : 5
Testing Date FFehed(A] (Start Date) :  2021.11.02 53] (Complete Date) : 2021.11.24
PR i [¥(Temperature):  (20.1~24.5) C: ¥ (Humidity): (16~24) %R.H.:

Tasting_ Environment

MUK J1(Atmospheric Pressure): 101kPa

UN38.3. Rev6, Amdl (KT MEMmRE—RRARETN) B0

bR ik B3N (GRS T )
Testing Standard "Recommendations on the TRANSPORT OF DANGEROUS GOODS-Manual of Tests and
/Method Criteria” Amendment 1, sixth revised edition, Part I11, 38.3"Lithium metal and lithium ion
batteries"(UN 38.3).
fi4 UN 38.3, Rev.6, Amdl (KT REREMEROBUPB RRRGRETHR) 5=
Egr 383 (&R dih A4 T i) oHe A BT T RS, g
RIS 5 445 o, WEHIRLE . i, 7150 0 B D i R A o R, MICToM AT T
Testing Description 0 R U5 LA B S o e o 100
According to UN 383, 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.
I EE P Verdict A ER Qualified
i 4 Tested by ) 4% B (Date) 1yo g | :
. i | R R e LT
# # Checked by P J',Jr Ao WD) 505/ 3§ g |
e | China Electronics 1
itpp?fw edby EA Wang Ying: $ AR 1 % A Technical Manager

LT Guo Jianyu: i B % #% A Quality Manager
fI# _He Penglin: & E{E Vice Director

i HERhpRRak, "N BRDERR KRBT, PR, S FRAMEHE
Notes: In verdict column ,“P™ means pass, “N* means no application, “F” means fail. *—"means no Verdict.
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P Hiid & B General product information

FF i 22 2 (Sample Type):

FE73A] 78 =2
Rechargeable or not Yes
O it Hiz . 44y _
Cell Use Electrochemistry System
g FHLE nE -
. Use Mobile phone battery Battery Model
O st
Battery H R R 1813 FLIt Ak 2 40 53 RN B
M #—Hith | Composing Mode | 1S1P Elecrochemistry System | LiCoO-Graphite
H Yt £ : i 2
Single | BIBAERE] B ARV A R A
cell battery Manufacturer Of Cell Ningde Amperex Technology Limited
N S R
RIS 416483 AR 3920mAh
Cell model Cell Capacity
FEmZH:
—r, 24 &b
Battery Nominal 3.89v . 3900mAh | Battery Rated 15.2Wh
Battery Rated Capacity
Voltage Energy
7 FiL Bl FEL LR RO HESE 78 WL IR 7 L LA
Battery Max. 4.48V | Battery Max. Charging 8000mA | Battery Charging 780mA
Charging Voltage Current Current
AR IR R E PN GEREER 78 HL R AR
Battery Discharge 3.0V | Battery Max. Discharging 3900mA | Battery Charge 195mA
Cut-off Voltage Current Cut-off Current

AT E .« 5 RIRF Test items, sample and Order

Mk 9w S Test No. MR E Test Items Ff 2% 5 Sample No. 4518 Verdict
14 = AR Altitude simulation Al~A5, B1~B5 P
72 {5 % 5% Thermal test Al~A5, B1~-B5 P
T3 #RF) Vibration Al~A5, B1~B5 P
T4 7 Shock Al~A5, BI~-B5 P
& 4145 #% External short circuit Al~A5, B1-~-B5 P
T6 F5JE Crush C1~C5, DI~D5 P
T7 it ¥ 78 ¥ Overcharge A6~A9, B6~B9 P
T8 5% il 7 L Forced discharge E1~E10, F1~F10 P

FEMMBITALEE: A1~A9 2 | (RIBFRSE 2 T0 dURA: B1~B9 4 25 IKMEFF B2 A ARA: CI1~C5 9 1 RIEH 50% 5iE &
B: DI~D5 425 KB S0%FESR; EI-E10: | IRBIHFELEBERE: FI~F10: 25 KEFEEHERE. Hh:

A1~A9, B1~B9 AHME, CI~C5. DI~D5. E1~E10. F1~F10 J9HiFeit.

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.

AR FT «

L
T
T
T

1
6
7
8

- [2] - [B] ~ ] - (5] ~ [FF]




22 %= (Report. No.) : S21-B1115-1 % 3 T 315 T (Page 3 of 15)

UN 38.3 Ml % B K45 R Test method and data

Bt B R B PR 4H BT B Mass of cell or battery (M) B R {E Mass loss limit
M<lg 0.5%
1 gSM=<75g 0.2%
M>75g 0.1%
38.3.4.1 W58 T.1: BB Test T.1: Altitude simulation P
3834.1.1 A B

AR E XM FHE5E.

38.3.4.1.2 REFET

I A A TR TR % T BUE T 11.6 TIARELEE (20£5) CFIEMED 6 af.

38.3.4.13 & R

WRTLBE. AR T, BHAERLEKX, HHGMAK Ak B A7 R85 0I5 B ERNT
FAEHEAT X — RO AT R 0 00% . PRI LIt A 4K — BER . 936 B PR (O BESRSE A T 52 4 MR
A& RS L T e 4

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.

1 » v
Z;g RIHT Before test RIS J5 After test FE=E | WESR S A
Saitiple i (g) HIEWV) | B (V) | Massloss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 53.2787 4.4515 53.2787 4.4476 0.00 0.09 P
A2 53.4622 4.4528 53.4620 4,4492 0.00 0.08 P
A3 53.3577 4.4494 53.3576 4.4463 0.00 0.07 P
A4 53.0535 44512 53.0528 4.4480 0.00 0.07 P
A5 53.1921 4.4499 53.1913 4.4470 0.00 0.07 P
B1 53.2111 4.4485 53.2105 4.4455 0.00 0.07 P
B2 53.4054 4.4469 53.4050 4.4437 0.00 0.07 P
B3 53.2617 4.4461 53.2611 4.4432 0.00 0.07 P
B4 53.0741 4.4460 53.0737 4.4431 0.00 0.07 P
B5 53.1525 4.4464 53.1522 4.4437 0.00 0.06 P
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UN 38.3 Mif 74k B K45 R Test method and data

38.3.4.2 I T.2: BRI Test T.2: Thermal test 1 P

383.4.21 A 1

AT VT A LA S B P L A B e B M P R B . R0 SR AR R A AL AT 1Y
38.3.4.22 KT

T LA FL A R SR TE IR BB BT (724£2) CFHERED 6 B, BHERHERREFETF (40+2)C
TAFREL 6 /NEE o B SHIR IR B 22 18] 59 B K 191 (R1B8 9 30 4o Sk— P2 8 L HEAT, SE52K 10 0K,
TEN A ARG A A FE R BRI (2045) C AR 24 /N o ST R R M A I, BT
S A G FEE PO Bk 18 222 B2 12 /e

383423 #E R

WMALBR. THA. TR TRBRERAR, I B MR g d b 4 75850 f5 10 77 B BUE AR/ T
HAGTIX— IR R A 90% . MR RIFF & IX — Bk, B R BEMERFEH F 4R
A5 R MR AL

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.

= TS ;
z;lj@i RS Al Beforejes‘[ I J5 After test BRI | R R
Sample & (g) BENV) | Fig() HLE(V) | Mass loss | Voltage loss ~aidict
No. Mass Voltage Mass Voltage (%) (%)
Al 53.2787 4.4476 53.2681 4.3525 0.02 2.14 P
A2 53.4620 4.4492 53.4521 4.3551 0.02 2,11 P
A3 53.3576 4.4463 53.3472 4.3543 0.02 2.07 P
A4 53.0528 4.4480 53.0422 4,3554 0.02 2.08 P
AS 53.1913 4.4470 53.1810 4.3546 0.02 2.08 P
Bl 53.2105 4.4455 53.2005 4.3577 0.02 1.98 P
B2 53.4050 4.4437 53.3951 4.3581 0.02 1.93 P
B3 53.2611 4.4432 53.2516 4.3577 0.02 1.92 P
B4 53.0737 44431 53.0641 4.3578 0.02 1.92 P
B5 53.1522 4.4437 53.1426 43575 0.02 1.94 P
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UN 38.3 A5 ¥ B3E K45 R Test method and data

38.3.4.3 A4 T.3: #& zh Test T.3: Vibration P

383.43.1 H

AR IE i T2 o R9R ST -

383.4.3.2 IR

Rt A R R [ TR &, [EAFER AR, JHREHER n A RS . IRBNR R IR,
PRRAE T HEEEAN 200 FF2E 2 18], FEIZ] 7 #ZE, BEN 15 8. XN = EAEE R HT
LRGN EF AT MEERHAT 1218, BN 3w e — MRS A S m T EE .

PEX R a6, MNEHEDNE 12 TEr i EpA CRA N B , Xt 12 TR EEXEH
i CRESA ) HATAFE.

XtE AR B N T BRZETT AR, OREF g OBCKIESE, HERIET 18 #i2k. RIGRKIRIEMRE
£ 0.8 2K CEMF 1.6 =KD , FHIAE B BB AN IEEIAT] 8g, (FFELN 50 F2L) « HRAIE
FEARFFAE 8gn B FISNATE I 2] 200 #52% .

383433 # Xk

MR ARG E B TR TR, TR, H B 6% i i el it 4L 45 58 =48
H w35 L ralie 5 9L B0 75 B T B R AN T AT X — XIS AT U 90% . FIB ATl B 4 B 37
EATRE R, A58 M ESRAGE T 58 2 AR A B 58 o AT e g

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 (I 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.

%rﬁ: 105 B Before test 38 J5 After test RS | BESH I ——
Sam;Tle & (g) (V) JRE(g) HJIE(V) | Massloss | Voltage loss ) Ve:(liijc =
No. Mass Voltage Mass Voltage (%) (%)

Al 53.2681 43525 53.2675 4.3514 0.00 0.03 P

A2 53.4521 4.3551 53.4515 4.3540 0.00 0.03 P

A3 53.3472 4.3543 53.3470 4,3532 0.00 0.03 P

Ad 53.0422 4.3554 53.0421 4.3542 0.00 0.03 P

A5 53.1810 4.3546 53.1805 4.3535 0.00 0.03 P

Bl 53.2005 43577 53.2003 4.3564 0.00 0.03 P

B2 53.3951 4.3581 53.3947 4.3566 0.00 0.03 P

B3 53.2516 43577 53.2508 4.3562 0.00 0.03 P

B4 53.0641 43578 53.0635 4.3563 0.00 0.03 P

B5 53.1426 4.3575 53.1424 4.3561 0.00 0.03 P
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UN 38.3 MR A Eidig S 45 R Test method and data

38.3.4.4 iR% T4: 1 o T.4: Shock | P

383441 H H

Z R S AR AT, B b AT H b 2 3 e Y R

38.3.4.4.2 RFEF

B AN B 2 A A S SRR R RIS R , TR EES R EMAN TS 23Em. 80 RN
B ANNIERE 150g, Rk R LT 8] 6 ZFP AL IEZM P, A4h, KBB4 52 R AN 50g, A
Pk v Rp e () 11 ZERB 03 IE R ph ety o A0 el it 20 7 AR 388 e b 2L 40 B T 465 32 A () gk A 3 2 A 24 IE 5%
.

AL B B P G )
SN =fﬂ@ bus
2 150g, BN (g) N PR iyih
e _ [30000
AR b 50g, B (g) N BR i Hus

E: ARELA &R
AN SUE =N E A E B A R R b A 2 T M E T AR =k eh Ty, BB ERIT A Z =R
oy, BILEZ 18 kafdi.

38.3.4.4.3 E R

MRLER. LHA. L& SRR X, A MK B mnAERRERHFEBEES N
HAE#TE KRR BEER 90% ., BibFBEMmARFAX —BER, FREENERNER TR
A 07REE F B AN FE 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 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 = R 6ms
150 go or result of formula Acceleration (ga) whichever is smaller
30000
Large batteries = ﬁ 11ms
50gy or result of formula Acceleration (gn) - 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.
T ; v 5
Iﬂ;g IRE AT Before test IG5 After test mEsR | mER T —
Smile FiE(g) HEEV) JAE(g) HE(V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 53.2675 43514 53.2676 4.3513 0.00 0.00 P
A2 53.4515 4.3540 53.4514 4.3540 0.00 0.00 P
A3 53.3470 4.3532 53.3471 4.3530 0.00 0.00 P
A4 53.0421 4.3542 53.0421 4.3541 0.00 0.00 P
AS 53.1805 4.3535 53.1803 4.3533 0.00 0.00 P
Bl 53.2003 4.3564 53.2002 4.3561 0.00 0.01 P
B2 53.3947 4.3566 53.3945 4.3563 0.00 0.01 P
B3 53.2508 4.3562 53.2507 4.3562 0.00 0.00 P
B4 53.0635 4.3563 53.0636 4.3562 0.00 0.00 P
BS5 53.1424 4.3561 53.1421 4.3559 0.00 0.00 P




%5 4% 5 (Report. No.) : S21-B1115-1 S 7 T 3£ 15 U1 (Page 7 of 15)

UN 38.3 MR 71k B KSR Test method and data

38.3.4.5 k¥ T.5: SMEBSEES T.5: External short circuit | P

383.4.5.1 A

A RIS AL R

Fritde R B R A 22— BU R RO NG . AEHAMRIR RS E R 5724°C . InIAES MBS T B it BOR b 2
MR/ E, FRREAT PRI . RIS, DDY Bl B v 2 20y 6h, KL E IR He it 2
BLZE/A 12h, ARG BB EMALE S7H4°C FEZ A/ EENT 0.1 RREBHIE R A1

X — 5T B A R TE Hth sl b e AP SRR E B 574 C R4k EEE D | /bR, XRBIRMAE, EE FRHEIR
EEFHMER ¥, FERTZE.

BRI S R A2 R AE B H BRI P 2R A AT .

38.3.4.53 HE R

WFESr IR EABIE 170°C, F BRI S LRSS 6 N A LA, THR, Tk, Bbmgi
HBIFT & ATE R

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.

TR EEiRE (°C) HrE. REMFEER

Sample No. Maximum Temperature Verdict
Al 57.6 P
A2 57.7 P
A3 57.4 P
Ad 57.5 P
A5 579 P
Bl 58.0 P
B2 57.8 P
B3 57.6 P
B4 57.5 p
B5 57.6 P
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UN 38.3 MR . BEIE K45 B Test method and data

38.3.4.6 il T.6A: i Test T.6 A: Impact | N

3834.6.1 H 1

AR IR B0 AR AL T o s T S T R A P R I AT R R

38.3.4.6.2 WiaiEF—EE CEATERANT 18 ZRAEM IR

WA BRI BUT I A TR T . —#) 316 BUAEMMEMBIE R L, EER 15.8 K101 2
K, KEZED 62K, RAMBEKRIRE, MoHFZKE. B 591 T+01 TRHEZEM 61425
JEOR oG Ak 7 B ARAR RN A LA, A — AN WP e BERR () o 39 0 B4 BEL 7 58t/ P 28 L U B T
CAEEf]. EEBPUEEEEMA T35 S% S5 T IRRT 2 90 EE T,

A THRVARE, YRR S FHERE 7 SR ETE R RO ER 15.8 22K 0.1 K25 2 1 1 5
FEH. B—RAEREZ —RETL.

38.3.4.6.4 E R

WRSMEREAEL 170°C, I BERR TR S KI5 6 et A LMk T, Tak, =il
HEPFF A ATE R

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 + 0.1lmm 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.

P 4= e (C) HE: REFEER
Sample No. Maximum Temperature Verdict
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UN 38.3 M5 B384 R Test method and data

38.3.4.6 % T.6 B: H7JE Test T.6 B: Crush | P

38346.1 B M
277 R B FU0 K o7 BT A5 T ik A P A R B LR P R R
383.4.63 RIGFEF—HE CGEHTHEER. 85, B/ imhfl g8 T 18 2K EA T Eih)
iR WA EAEISE (0, 18650 BIMATE AR 18. 0 %),
K B BRIT A HE M IRAE PR AP T 2 (B R, BF IR I IBH R, 7R — Nkl SRR LN 1.5 Bk
1. BAEREE#T, MEENLT=fMERZ —:
(a) A IEIAE) 1340.78 T4
Bltn: H—MEEER 32 BXRRETE S, HERETRAE A 17 J800.
(b) EMEETREZEZD 100 2K, =
(c)  HMBARTZIER| IR EE 1 50%E L L.
—HIXB| R RXIES], HIETRH 100 2REEE, sl HE DK EEER 50%, BITMERE .
e FE TR S S8 4% FEL S A 5 5 ) — TR B S o 0410/ 70 0% B e 7 P4 TR M & TR T e o7 M 0 2 3

M7 TR

A I IUT I R — R BRI AR AR SERNER 6 /N . T A 2 BT R A A R R Y
FEL{h B TL A R o

383.4.64 % R

WERSRREAEE 170°C, FFHAERSIER RIS 6 /M A EMA, TR, TRk, Bitfoet
R RN AT & AT R
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 + 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.

cngn | EERE (O [HE: BERE | gops | BRRE (C) | FE: RARE
Sample No. Maximum TR Sample No Maximum Bk
Temperature Verdict ’ Temperature Verdict
Cl 242 P DI 24,7 P
G2 243 P D2 24.5 P
C3 243 P D3 24.4 P
C4 24.5 P D4 24.4 P
¢S 24.6 P D5 24.6 P
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38.3.4.7 W38 T.7: i ¥ 75 A Test T.7: Overcharge | P

3834.7.1 H B

ARG Al T 78 L B T A R 2 I 1 T R 0 B

38.3.4.7.2 KinfE)F

70 L B AT 2R ) A A U B R T PR R IR T A . RIS A BN MR E R RN R

(a) FLERMBWAIFERAEAKRT 18 R, TR50 1R/ LR LR M 2H % K78 o HUTE (O f5 sk 22 (R
B NE

(b) HERENAFEREBERT 18 RR, %8/ BE RN B A 78 i LR 9 1.2 1%

I AEIF IR FREAT . AT RIG AR IRIRE A 24 /R o

38.3.4.73 B R

FCH A InEBEAT IR HIRES T 7 R TR, Rk, B S ATER.

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.

R TR HE: RUFEER
Sample No. Verdict

Ab

AT

A8

A9

B6

B7

B§

n=lis=Aia=Aia-Nla-Nia-lis-lis-]

B9
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38.3.4.8 il T.8: S Test T.8: Forced discharge | p

383481 H 19

A0 PP Al JR HR B B 7 H o e AR S R AR A HUIR R B

383.4.82 4T

RO AERBHRE TS 12 0859 B e e U5 o BTE AT 0R v IR 45 T 451 X6 PR 45 0 1 B K ol v R 2 1
G G

REIE 4 R/ NFEE (L B R BEL A7 5 B e vt R B, TS5 4 R SO R . XA ER AT SR e
TR IS (] (/RS ) 55T HA e 25 S B A PTAR B s i (228)

383.4.83 E R

JR e MRS L R AN E AR R RS S 7 R TR, TR, B AATHESR.

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.

b S HE: REMFEER G TR HE: REMSEXR
Sample No. Verdict Sample No. Verdict
El P Fl1 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 B
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P i B 5 Photos of the sample
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¥ i B8/ Photos of the sample

Component Cell
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¥4 B Photos of the sample
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CAUTION.PRECAUCION.AVISO.AVERTISSEMENT.PERHATIAN. 1 8
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I A TR B

Test equipment list

e AL
Fe % 5 Baui n;em KA B E H
No. Name Type s Calibration Date Used
No.
()
i g’ﬁ?ﬁﬁ 34401A S170 2022.07.07 Y
Multimeter
2. EE'_?%% TP-214 $498 2022.05.13 v
Electronic Scale
R EREFE
3. Low Pressure Chamber Q025 S538 2021.12.28 *J
PR iR AR R I AR
4. Rapid Temperature Alterate — $633 2022.06.09 V
Chamber
= N
5. *}F‘@jﬁ% e DC-600-6 $659 2022.06.16 Y
Vibration Platform
MRS
6. Shock Platform CL-50 S660 2022.04.25 v
/! gﬁﬁ%ﬂ%%. . 6x32-80 S638 2022.05.09 v
Short-circuit Divice
8. BRI GL240 $691 2022.06.30 N
Data Collector
g | meNsrEutal BE-6064 S464 2022.07.18 y
Crush Platform
AR A
10. LI CDS-60V50A-T02 §727 2022.10.26 v
Battery tester
P A IE AL
11 The thermal abuse BE--8103 $703 2022.04.07 \
explosion-proof test Chamber
TIR | h! V
12. A HYN-BP-2005B S658 2022.03.15 v
Battery tester
|\
13. LS LN808 S778 2022.03.15 v
Stopwatch
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NOTES

AR ERME “RBREEHE” TR

This test report is invalid without testing stamp.

AR ARG AR L FRAEA R4 HEN;

The test report shall not be reproduced except in full without the written
approval of the Laboratory.

AR RK SR RN R R

The test results presented in this report is only valid to the samples

tested.
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No. 8, Tongjinanlu, Yizhuang Economic & Technological
Development Area, Beijing, China

ML 4RHS (Zipcode) : 100176
B, {f(Telephone) : 010-64102186
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