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g o BT 75 H P S PRI 7y 25 9 R A PR ]
Prodiict Name RECHARGEABLE Client SHENZHEN ORIENTAL WILLING NEW
LI-ION BATTERY ENERGY CO., LTD.
GRYIT 2 X AR AT 48 R A X D 4 8% 158 5
RS % NEB-BAT-0005,3.7V, | ZCshit | 314
Model/Type 3200mAh,11.84Wh Client Address | ROOM 314, NO.158 YUE XING RD., FU MIN
COMMUNITY, LONG HUA, SHENZHEN,
B — et et 4 18, ; o
#%ﬁi EEm 30 %“i%l% Eﬁ”fﬁgﬁﬁ;ﬁ;%%ﬂéﬁﬁgﬁé}ﬁ]
Sample Quantity | 18 single cell batteries Mntnibaniiivsr SHENZHEN ORIENTAL WILLING NEW
s cellgs : ENERGY CO., LTD.
RN Je 4 X AR A T 4R R AL X B %% 158 5
B kg & il A& e 314
Siible Sonce Submitted by Manufacturer | ROOM 314, NO.158 YUE XING RD., FU MIN
p Manufacturer Address COMMUNITY, LONG HUA, SHENZHEN,
GUANGDONG, P.R. CHINA
e H # e = b A
: : Y REM AR SCEFREREFRAR
Receipt Sample | 2024.01.04 : e
Tiate Factory Dongguan Oriental Willing New Energy Co., Ltd
AR RSETT K BB ¥ i 388 SR = 43 6
; ; e Hir ek B # 601
58 25 % Faifor i Room 601, Building 2, SongHu YunGu Dalang
Testing Kind Entrusted Test Ad drgs ChuangXin Industrial Park YangXin Road 388
YangYong Village, Dal.ang Town, DongGuan,
GuangDong, China
mﬁ B FrUEHT A (Start Date) : 2024.02.21 #EWR[A] (Complete Date) : 2024.03.13
Testing Date
RIS PR i % (Temperature):  (20.0~24.7) C; @& (Humidity): (22~60) %R.H.;
Efls\fil:]fnmem KA E 71(Atmospheric Pressure): 101kPa
isgw& UN 383, Rev.7,Amd1  (iIRIGFIARAEF M) 5 =884 38.3 47 (&8 8RB B T b4l )
Testing Standard "Manual of Tests and Criteria",Amendment 1,seventh revised edition, Part 111, 38.3"Lithium
esting Standard | a1 and lithium ion batteries"(UN 38.3).
/Method
HR4E UN 38.3, Rev.7,Amd1 (IS AARAEF M) =54 383 1 (& BEMEE T i
WA S 7 |4 , ST T REEIRK. BERK. RaR%. iR, shEEmRiR%
B AR ik FE 7 ARG, X oA i AT T el A B S ) T K
Testing According to UN 38.3,Rev.7,Amd1,single cell batteries are subjected to Altitude simulation,

Description

Thermal test, Vibration, Shock, External short circuit and the Overcharge test, its component
cells are subjected to Impact and Forced discharge test.

éﬁﬁ i@ : FFEER Qualified

:ll?ésteg%by %%:/} HH# (Date) 7;7/?‘ 3(%

0 : B R AT

Checked by /},ﬁ‘-\ }#’ -7£» FIfI (Date) : 255 ¥ 3. /42 %ﬁ§%§
275 B DR 50300 3o uorrriectinion,

ittpp?r%)ved by 5 Guo Jianyu: i /35 A Quality Manager Cl(iél ﬁf‘a; (;rmaSry

E% Wang Ying: #AR 57 A Technical Manager

fal iS4k He Penglin:&| ¥ 1T Vice Director

M HERP IR M, NARR BRI, P RRAEH, TR AU

Notes: In verdict column ,“P” means pass, “N/A” means no application, “F” means fail, “—"means no Verdict.
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FE iR X Ui B General product information

F i {5 &S (Sample information):

#& 75 7] 78 H4 Rechargeable or not - g %?P‘i i

= Yes Use Electrical Products
skt B & = fh2E4 5y
Contained In Equipment during I:J:l Electrochemistry | /
transportation Y System

4
, éﬁgﬁggig Le 1 i 3200mAh

O dith Cell Mode 1S1P Cell Capacity
B et e 4
Single cell battery ] B A e

| O dith4 Battery it AL 5 HENLA BN AR A
Dol | Ry vonufacturer of | BVE Energy CO. , LTD
¥ i 2 ¥ (Sample parameters):

o 39V ( 3200mAh 11.84Wh (
PR N genE e o | B phsinicin) &
Nominal Voltage BRTH Rated Capacity (NEdm Rated Ener T

) i THih) d )

| : i 7 2000mA ; 2000mA
Max. Charging i) | Max. Charging (Type-CHE | o e Current | < TYPEC %
Voltage Current B ¥ 1) ARG LARRIE | dailirt)
ke iz Y i KT R L 7o HEL L H A
Discharge Cut-off | 2.5V Max. Discharging 10000mA Charge Cut-off 68mA
Voltage Current Current

WA E . #£5 KB Test items, sample and Order
iK% = Test No. MR H Test Items P fh 4w 5 Sample No. 4518 Verdict

Tl 751 5 A 4L Altitude simulation Al1~A5, BI~BS P

T2 i E X% Thermal test Al1~AS5, B1~-B5 P

T3 =2l Vibration Al~A5, BI~BS P

T4 i Shock Al1~A5, B1~B5 P

TS A External short circuit Al1~AS5, BI~BS P

T6 fizih Impact C1~C5, D1~D5 P

T i J 78 H1 Overcharge A6~A9, B6~B9 P

T8 58 il 7i{ B, Forced discharge E1~E10, FI~F10 P

B maE: Al~A9 A 1 REFTLFTERE: BI~BI K 25 RIEHAT LR ARE: CI1~C5 A 1 KMEH 50% HUE 5 &
D1~D5 4 25 IRTE3 50% BUE B &: E1~E10: 1| RIEHFERMARE: FI~F10: 25 R\EF T LMERE. HF: Al~A9,
B1~B9 A4, C1~C5. DI1~D5. E1~E10. FI~F10 AH uffeit.
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~D35: 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~C35, D1~D5, E1~E10, F1~F10 are component cells.

RIG T Test order:

iy

5] - (] - [B] ~ (]

T6

T8

|
[T6 ]
7|
L 18 |
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UN 38.3 Uik ik $3E &4 B Test method and data

B BT FE LB B T A R J5 B 40 2k PR
Mass of cell or battery (M) Mass loss limit
M<lg 0.5%
| g=<M<75g 0.2%
M>75¢g 0.1%
38.3.4.1 W4 T.1: = EHEHL Test T.1: Altitude simulation P
3834.1.1 HWY

FRERMAERER S THEIE.

38.3.4.1.2 BT

50 FL A LA TR PR A T BT 11.6 T-ABRSRAE (2045) CFHMED 6 /it

38.3.4.1.3 TR

MRTIBR - LA TR THRARA, A RK st sk it 1 75 R I8 5 (TR s E AN T
HAEATIE — RGO AT IR 90% . FRMAT BVl B 4F A — R . A Sk R MELR A8 B T e ek
A5 e H b A 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 dis assembly, 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 BT Before test R 5 After test b T =4
R FLE(V) FAIE(V) Voltage loss (%)
M Voltage Voltage RS 5 . ° | m. BT
Sﬁﬁe Ef% MR | ok | iilte) | A% | Jom | Massloss | BUR | BoR | MAER
Nop M:g;ss IE#R | IE#% Mass IR 1EA% (%) E% | IER Verdict
; Jaue | JE fEuk | JE b fE% | Jaim
itk | ik itk | Ak itk | Ak
Al 51883 | 4.117 | 4117 | 51877 4,115 4.115 0.01 0.05 0.05 P
A2 52.100 | 4.131 | 4.131 52.094 4.128 4.128 0.01 0.07 0.07 P
A3 52.041 | 4.112 |-4.112 | 52.035 4.109 4.109 0.01 0.07 0.07 P
A4 52155 | 4111 | 4111 52.150 4.108 4.108 0.01 0.07 0.07 p
AS 51965 | 4.130 | 4.130 51.960 4.127 4.127 0.01 0.07 0.07 P
Bl 52011 | 4.121 | 4.121 52.008 4.119 4,119 0.01 0.05 0.05 P
B2 52.090 | 4.108 | 4.108 52.086 4.107 4.107 0.01 0.02 0.02 P
B3 SE127 4,112 ] 4.112 52.122 4.110 4.110 0.01 0.05 0.05 P
B4 52.031 | 4.100 | 4.100 52.026 4.099 4.099 0.01 0.02 0.02 P
B5 52.111 | 4.108 | 4.108 52.106 4.107 4.107 0.01 0.02 0.02 {44

™
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UN 38.3 Jlik ik B K45 B Test method and data

38.3.4.2 ik T.2: JRJ¥iA% Test T.2: Thermal test | P

383421 HiY

AR I VP A Lt T e 2L e 5 AR L . AR R TR AR 3 A AT 0
38.3.4.2.2 KR

B A A A R SR AR IR S T (7242) CTRAFMED 6 /M, BEBERBREEST (40+2)C
FAFIE D 6 /N o PR 0 U 2 1) ) 53 KB 0 (BT A9 30 43+ o St —F2) B AT, SE5ERR 10 2%,
BN AT 5 i A b A E R BEIR R (2045) CFARI 24 /i, XPF KA b, RE TR
Ui IR P B () 22 2 R 12 /R

38.3.4.2.3 B3R

WMRLBR . THA. TRE. CHEAERK, HESN R it oL i 25 R 50 5 17T 5% B R/ F
HAEHATIE — KB AT KA 90% o FAb AT AL B F9F A iX — BESR . 45 56 el IR O B SR ANE Bl F e ik
A HI RS H b A e 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 dis assembly, 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.

iR 56 AT Before test R 5 After test HE 5
& HEV) HE(V) Voltage loss
i Voltage Voltage 58 agin (%) HE., BRE
Sﬁie File) | M | B | Bl | T | B | Massloss | B | B | BAER
No Mass | IE® | IE#% | Mass | IE#k | IEMR (%) IEMH | IEMH Verdict
' Jadm | faim Jabh | )5 G | fE
itk |tk ik | ik fifk | itk
Al 51.877 | 4.115 | 4.115 | 51.869 | 4.091 | 4.091 0.02 0.58 0.58 P
A2 52.094 | 4.128 | 4.128 | 52.091 4.098 | 4.098 0.01 0.73 0.73 P
A3 52.035 | 4.109 | 4.109 | 52.029 | 4.088 | 4.088 0.01 0.51 0.51 P
A4 52.150 | 4.108 | 4.108 | 52.145 | 4.081 | 4.081 0.01 0.66 0.66 e
A5 51.960 | 4.127 | 4.127 | 51955 | 4.094 | 4.094 0.01 0.80 0.80 P
B1 52.008 | 4.119 | 4.119 | 52.000 | 4.094 | 4.094 0.02 0.61 0.61 P
B2 52.086 | 4.107 | 4.107 | 52.079 | 4.088 | 4.088 0.01 0.46 0.46 P
B3 52,122 | 4.110 | 4.110 | 52.118 | 4.089 | 4.089 —0.01 0.51 0.51 P
B4 52.026 | 4.099 | 4.099 | 52.018 | 4.080 | 4.080 0.02 0.46 0.46 P
B5 52.106 | 4.107 | 4.107 | 52.100 | 4.096 | 4.096 0.01 0.27 0.27 P
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UN 38.3 {7 BIE S R Test method and data

38.3.4.3 W% T.3: #E3N Test T.3: Vibration P
38.3.43.1 HiY
AR BRI Hi i 72 R 3
383432 AKBEF
H VA A A B T IR &, (EARER R, FAedEr T SEAE SRR 3. RN R ISR, SR
7 MREEAN 200 FEZE 2 R), FRIEIR) 7 KL, BEREON 15 . X —4REDERE TN = AN A I BL 0 ot 22 3 0 1 i A —
AT EEEE AT 12 K, BIAR 3 A, Hebh MRS RS S SRR
TEX B A, SEREARE 12 TrROEmMEmA CRMANR R |, FIRT 12 F 58 &5 A d b
CRBIRIAD) FRTARE . o AN B I 7 SR2ETFIG, (REF 1. (OB, ELBIMZIES] 18 #2%.
WIGRRIEIRFFE 0.8 2K (BRFE 1.6 XKD , FHMINIARE B BB A IEEIA T 8g, (FRLN S0 #2%) «
BRI BE RFFTE 8gn ELBIHURIGINE] 200 2K W KA : M 7 BRZETFUE, (REF 1g B, H 3|
SRIAE] 18 2. RISHARIBIRETE 0.8 2K CAME L6 2K , FEMMBIR E BB AMERLAE 20, (B
P19 25 WL o FEERINEEE(RFFTE 2. BB N F 200 #2% .
38.3.4.33 R
WRAE ARG LB . LS. TRE. CHREAER K, 3 BENAL it o th A 7E 5 = N E B 2
73 2 B8 5 0 37 BB AS R T B e TR AN/ T PEEAT X — KB AT HL R A 90% o BRIt AN Byt 4 B A & AR TSR . A
KRR SRAGE F T 58 42 8 B R A 1R 58 s it A0 et 40
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 g, is maintained until 18 Hz is reached. The amplitude is then maintained at 0.8 mm
(16 mm total excursion) and the frequency increased until a peak acceleration of 8 g, occurs (approximately 50 Hz). A
peak acceleration of 8 g, is then maintained until the frequency is increased to 200 Hz.
For large batteries: from 7 Hz a peak acceleration of 1 g, 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 g, occurs
(approximately 25 Hz). A peak acceleration of 2 g, 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.

o) 48 T Before test RIS S After test o e %Uﬁ:;
= HR(V) R (V) im 2 B
R Rl ﬁ% L Voltage loss (%) N
Sai i Voltage i Voltage Msi 3 ;jné
ple | & i | RER | WS | MR | R ER | loss | WBER | RRER | g
N JEim ARk | )5 5k g | sk | (0 | Bk | RS t
Al 51.869 4.091 4.091 51.869 4.090 4.090 0.00 0.02 0.02 P
A2 | 52.091 4.098 4.098 52.091 4.096 4.096 0.00 0.05 0.05 P
A3 | 52.029 4.088 4.088 52.029 4.087 4.087 0.00 0.02 0.02 P
A4 | 52.145 4.081 4.081 52.145 4.080 4.080 0.00 0.02 0.02 P
A5 | 51.955 4.094 4.094 51.954 4.092 4.092 0.00 0.05 0.05 P
Bl 52.000 4.094 4.094 52.000 4.093 4.093 0.00 0.02 0.02 P
B2 152079 4.088 4.088 52.078 4.087 4.087 0.00 0.02 0.02 P
B3 La2ils 4.089 4.089 52.118 4.088 4.088 0.00 0.02 0.02 P
B4 | 52.018 4.080 4.080 52.018 4.080 4.080 0.00 0.00 0.00 P
By | 52,100 4.096 4,096 52.098 4.095 4.095 0.00 0.02 0.02 P
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UN 38.3 Ml 71k i 45 2 Test method and data

38.3.4.4 R4 T4: phil T.4: Shock E
38.3.4.4.1 HiY

AR P A L b T o it 2 %ok B e o R B S AR

38.3.4.4.2 KB FEF

Tt T L T P R S R I E G A L L, SR S N 0 s 2 0 T T . A IR R
BRI BE 150g, Rk #5420 (0] 6 AP0 EsZ b, B4k, KR M BI% Z B A I BE 50g,
Bk FF SRR [R] 11 ZERD I IESR Bt o 454 e it 20 S0 AR 47 o It 261 Py % 8 177 220 52 S ) A A o 3 A 28 TF 3%
Bt

LA B RN kb F R ]
AR | 1508, SUMEAE (g) = (MR bms
KB et 508, SIENE (g,) = [TooshmBoNE 11ms
E: BREULA xR,

> A2 U = AR T T A P v R Mt 4 22 3 U O B TF 7 1 425 = by, B A R T2 =
i, BT 18 Kbk,

38.3.4.4.3 B

WREER . TS T THEMLE K, I H8A R ditb ol f b 4 75 R 5 5 19 TF B B AN F
FAEHAT X — KB B R A9 90% o HLMRI LI B 74 i — Bk, 36 b R RO R @ A T2 AR
75 A6 FRL L AT R L 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.

38.3.4.4.3 Requirement

Cells and batteries meet this requirement if there is no mass loss, no leakage, no venting, no dis assembly, 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.

B3 52.118 | 4.088 | 4.088 | 52.116 | 4.088 | 4.088 0.00 0.00 | 0.00

B4 52.018 | 4.080 | 4.080 | 52.016 | 4.079 | 4.079 0.00 0.02 | 0.02

5 BT Before test IG5 After test B R S 4R
FE 5 B E(V) HLE(V) Voltage loss
R Voltage Voltage R T (%) HE: RE/FE
Samp | RE@) My e | MR [Typm e | Mo\ Tow | ow =k
e | Mes | E | E | M | Em | Em| T | B | ER| VOO
: JEum | JEim Javm | JE Jadn | JE b
itk | itk itk | itk itk | ik
Al 51.869 | 4.090 | 4.090 | 51.866 | 4.090 | 4.090 0.01 0.00 0.00 P
A2 52.091 | 4.096 | 4.096 | 52.090 | 4.096 | 4.096 0.00 0.00 0.00 P
A3 52.029 | 4.087 | 4.087 | 52.028 | 4.087 | 4.087 0.00 0.00 0.00 P
Ad 52.145 | 4.080 | 4.080 | 52.143 | 4.080 | 4.080 0.00 0.00 0.00 P
A5 51954 | 4.092 | 4.092 | 51.953 | 4.092 | 4.092 0.00 0.00 0.00 P
Bl 52.000 | 4.093 | 4.093 | 51.997 | 4.093 | 4.093 0.01 0.00 0.00 P
B2 52.078 | 4.087 | 4.087 | 52.075 | 4.087 | 4.087 0.01 0.00 0.00 P
P
P
P

B5 52.098 | 4.095 | 4.095 | 52.097 | 4.095 | 4.095 0.00 0.00 | 0.00
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UN 38.3 U753 $UHE K 45 3 Test method and data

38.3.4.5 R T.5: APEEEE T.5: External short circuit p

38.3.4.5.1 HiY

AR I AR S A

38.3.4.52 R

T Ar A% v it B i 2 22 — B R BN AR, AN IRBERAE B 57T H4°C. At IR Bk T et aR
MBI AN, HBATIE RS R . R TEE A, N R A RN 2Dy 6h, A et AT e
AN ZE DN 12h, SRS b eI 7E 57+4°C RS2 B AN IE /N T 0.1 WRAR A58 #8215 .

IX— R SR A LAE A B BV 4 AP SR IRE (B B 57+ 4°CIE 4k E /D 1 /MR, W R i, IR T R R
i THE R — ¥, HERTi%ME.

FL Bt AR FEE T o3 P I A IR0 R IR BT 4 1 T AT

38.3.4.5.3 B3R

AR RREAEE 170°C, I HERKI R b KRR 6 /it EMAE. THE, Tiek, Bibfidm
HRNFF & ARTE K

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, and12 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 dis
assembly, no rupture and no fire within six hours of this test.

REEE (C)
T R Maximum Temperature HE: REMFEER
Sample No. Rl ¥ IE AR Je i IE A% Verdict
J& i AR Je iy B
Al 57.6 Nk P
A2 58.4 58.6 P
A3 577 59.1 P
Ad 59.5 58.1 P
A5 58.9 59.3 P
Bl 57.9 57.7 P
B2 58.3 58.4 P
B3 57.8 58..7 P
B4 59.8 57.9 P
B5 59.7 59.6 P
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UN 38.3 il 5% B K458 Test method and data

38.3.4.6 % T.6 A: #ih Test T.6 A: Impact | 4

38.3.4.6.1 HIf

AR R B AR U0 4 o R 2 T R R P B O AR P TR

383.4.62 REBEF—HTH GEHTEHBRANT 18 XM E i)

G LA BT I RAE IR R T B —HR 316 BURF4NHERAZE B Ly, BUBEELAR 15.8 BEK 40,1 2
K, KEEED 6 K, RABMBKGORE, MoFZKE. B—H o1 TR+0.1 FRMEEN 61+2.5
JEOK 18 b 7 B AARR AN AR A8 AL, ] — AN L B0 BEHE 1 . 5 7 R BEL 1 95/ 1 2 60308 2 i
LAz 3 EPUE SR I T 5| SV IS 5K F R R 90 B R

RSl AOARE, N 5 1 2R T FAT I S5 R ZE SR O O LR 15.8 BB 0.1 B4 25 gy 26 71 (9 4 il
EH. BRAFEREZ k.

38.3.4.6.4 B3R

mAS TR 170°C, I HAERRIS R H RIRK )G 6 /N EMRA, Thek, BRI EIbEI
EAIER.

38.3.4.6.1 Purpose

These tests simulate mechanical abuse from an impact or crush that may result in an in tern al short circuit.
38.3.4.6.2Test 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 316stainless 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.Imm 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.

EE L TR BEiRE (C) HiE: ERFEER

Sample No. Maximum Temperature Verdict
€l 98.2 P
2 122.8 P
C3 90.6 P
C4 115.3 P
C5 76.6 P
DI 117.8 P
D2 92.2 P
D3 120.7 P
D4 91.7 P
D5 LT P
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38.3.4.6 40 T.6 B: #f/E Test T.6 B: Crush | NA

383.4.6.1 HEY
AR B TR BGOSR P L O LB AR
38.34.6.3 RIFEF—HHE CEHTHEER. 838, MM/AMAmMERNT 18 25K 00 B i)
E: A ERBRITSE (B, 18650 LB SR 18. 0 2K,
Ky fL b BTG ISR AT T 2 (U IR, B IR A RERER K, 7558 — M R KN 1.5 JEK
o BRIEFFEEHT, HBWHMLT MRz —:

(a)  HEHNEI I RIES] 13£0.78 T4

Blan: M-SR 32 BKIMUETR /), BEEWETRE /L3 17 JEm.

(b) HBHETREED 100 ZR; =%

(¢) WLt AR T B SR 46 B E (1) 50%ak L F .
—BABIRKES, BIETH 100 BRREL, SEMEREDXFEEER 50%, BA#RERE .
AR T B 282 P Tt IS A B B 10— T B« 14 /48 T 8% et o7 AT SEL R TR S o BT T o it 82 DA 20 B T
4 75 161 e I
B A BT it R — R R R . DR R4k S EE 6 /N o 1RG22 BT A o S At 1R 56
Rt B T 1 E it
38.3.4.6.4 Bk
RS e AR 170°C, H BAERR ISR LR S5 6 N EMRA. TEA, Hith ATk i B £
EATER .
38.3.4.6.1 Purpose
These tests simulate mechanical abuse from an impact or crush that may result in an internal short circuit.
38.3.4.6.3Test 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 650cells 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 no t exceed 170 °C and there
is no dis assembly and no fire during the test and within six hours after this test.

i ‘:\‘E o o] ; H A p = -;*,‘E o \lﬁ:%m?q;
fage | ROBE (C)  [HE ERE] Lo.o | REEE (O | AR RS
Sample No Maximum &R Sample No Maximum aER

d ; Temperature Verdict P ] Temperature Verdict
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38.3.4.7 % T.7: i B 7 H# Test T.7: Overcharge | P

38.3.4.7.1 HIX

AR VPt AT 76 e 4 8 Lt 4L B T 7 e — i e AR S A R L e A

38.3.4.72 e

76 P L IR A Z3 A 11 X R 0 A A e RS 88 7 v L IR RO T 3 o R 14 B /0 WL LR B TS

(a) WEREWAFERBERNKT 18 RIS, R0 M55/ b R AL H it 2 55 K 75 ol ol PR B A B 22 R BI
HEBNE .

(b) HlE R RWAITERBIE KT 18 (REF, AR50 A0 /) R 2R 35K 7 B LR 0 1.2 4.

BRI AR BEIR B FREAT . AT RS RO (R 2 A 24 /R

38.3.4.7.3 ER

AR EAMERTEREPARI)E 7 RN EME, Tk, IFESATER.

38.3.4.7.1 Purpose

This test evaluates the ability of a rechargeable battery or a single cell 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 dis assembly and no fire within seven days of the test.

S R HE: REMFEEKR
Sample No. Verdict
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38.3.4.8 X% T.8: R Test T.8: Forced discharge | p

38.3.4.8.1 HIY

ARG VP Al 57 e i R 7 o Lt 7 2 SR A LR 1 il

38.3.4.8.2 I FEfF
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38.3.4.8.3 E3k

o Pt B B R A E SRR R R ARG JE 7 R A MR, ARk, B A 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 al2V 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 dis assembly and no fire during the test and within
seven days after the test.

SR RS HiE: RARFEER F S HE: REFEER
Sample No. Verdict Sample No. Verdict
El P Fl P
E2 P F2 P
E3 P F3 P
E4 P F4 P
E5 P F5 P
E6 P Fé6 P
E7 P F7 P
E8 P F8 P
E9 P F9 P
E10 P F10 P
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FE & B8 - Photos of the sample

H it 2 1E T
Front of the battery

F b £H J T
Back of the battery
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¥ {8 /- Photos of the sample
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View of the component cell

F it 2 4

View of the battery nameplate
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Test equipment list

current power supply

5 4K g %% | wmgmms | FREA
No. Name Type Equipment No. | Calibration Date D
= =, > R
{ fﬁgfa ffgm 5o DC-300-3 CIS1559-001 2024.03.16 v
y A £
2 g}i;ﬁfi t?orm CL-50/KCL-2000 CIS1559-002 2024.03.23 2
3 gﬁiﬁiﬁ“ﬁaﬁ?ﬁe BE-8106 CIS1737-036 2024.03.16 v
3 e
" [Ei i'fﬁ;fr ;ﬁggﬁ b BE-8104 CIS1559-007 2024.03.16 v
5. %Iijitg Eji — 34461A CISI65M-031 |  2024.03.20 \
6. ?}iﬁi o J1224BC CIS1737-033 2024.03.16 V
7 ﬁf fﬁe{éor GL840 CIS1737-053 2024.03.20 v
8. if%ﬁeﬁm GL240 CIS218H-114 2024.03.20 v
PR R AR A A
9. High-low Temperature Test | KWGD61 CIS1737-042 2024.03.16 v
Chamber
Lt 75 780 Bl R
10. | Battery Charge And HYNN-NT20V20A | CIS192N-082 2024.03.20 v
Discharging Tester
11. gﬁ.ﬁ%ﬂﬂg o5 i 6%x32A CIS165M-028 2024.03.20 Xl
Multi channel short circuiters
F b I A% R B AL
12. | Battery short circuit by BE-8102 CIS1559-005 2024.03.16 v
Temperature Test Machine
BE R 955 b =R
13. | DC stabilized voltage and IZJJIVIFOZXA'I CIS1559-014 2024.03.20 \"
current power supply
HLURS R i F R
14. | DC stabilized voltage and 12);317022’\'1 CIS1559-016 2024.03.20 v
current power supply
HfURE AR AR
15. | DC stabilized voltage and 2DOP\1111702£A'1 CIS1559-017 2024.03.20 v
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NOTES

ARERMFE “RBMELHE” TR;

This test report is invalid without testing stamp.

A G RE A LI = HAEAR1F 5 H B

The test report shall not be reproduced except in full without the written

approval of the Laboratory.

A AR R R X 2R AR
The test results presented in this report is only valid to the samples

tested.

EH bk (Address): JLRHBPELFHRIF KX FAHFiEE 8 5
No.8 TongJiNanLu, Yizhuang Economic&Technological
Development Area, Beijing, China

MBS (Zipcode) : 100176

i 1% (Telephone) : 010-64102186

£ E(Fax) : 010-64102185

HE%H (Email):wenjuan@cesi.cn

Pk (Website) : WWW.CESL.CN
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