FEINT

=] S RTN
il
TESTING
CNAS L0357

‘ pe—

A L
Test Report
WEHS (Report No.) : S22-B0363

7= 4 #R(Product Name): 42 % -1 & #

Li-ion Battery

A5 (Model/Type) : 18650
% # 77 (Client) D R EREARAE

Shandong Lumax Innovative Lighting
Co., Ltd.

T E T HRAE T AR LB =
China Electronics Sta dlz(!k TOFE 1tute CESI Laboratory

\ 5‘~




a4 75 Test Report

%5 %% 2 (Report No.) : $22-B0363 8% 100 3t 147 (Page 1 of 14)
T4 FR ;
PRER | mnTa ey AR R e R TR 24 7
Namz Li-ion Battery Client Shandong Lumax Innovative Lighting Co., Ltd.
72 A 18650, 3.7V, 2600mAh, | ZHE 77 ikt LIZR A BRI T S8 X2 BF T & X DY B 27-13 5
Model/Type | 9.62Wh CHant Kidwsss No.27-13, Sichan Road., V\{endeng Economic
development Zone, Weihai, Shandong, China
BB SR M E e 18, H
Sa;? fa it 30 il 3E P M T 18 S R A IR A F
P 18 single cell batteries, Manufacturer MEIZHOU BOFUNENG TECHNOLOGY CO., LTD.
Quantity
30 cells
P S AR fhill 1 e bk ImRA KR ZRSRE Tk A =S
Sample Submitted by Manufacturer Sanhe Integrated Industrial Production Base, Dapu
Source Manufacturer Address County Guangdong Province, P.R. China
sk NSER e M 7 B R AT A
5 g Factory MEIZHOU BOFUNENG TECHNOLOGY CO., LTD.
Sample Date
g Vaal o : ?;"'é‘
Testing Kind | Brtrusted Test Factory Sanhe Integrated Industrial Production Base, Dapu
g Address County Guangdong Province, P.R. China
mg% E# FraEET[E] (Start Date) : 2022.04.13 L5 [E] (Complete Date) : 2022.05.13
Testing Date

I HE 5 % (Temperature):  (20.5~24.8) C; ¥ % (Humidity): (35~67) %R.H.;

Efi,til:fn ment | X UE /I (Atmospheric Pressure): 101kPa

PRI | UN 383, Rev, (X T R SERIR IS — R AT =84 383 1 (GReI
Testing AR B 1 Lt 2 )

Stadinrd "Recommer?dation‘s on the T RANSPORI." QF DANGEROD.’S GOQDS-Manual of Tests and Criteria",
Method seventh revised edition, Part III, 38.3"Lithium metal and lithium ion batteries"(UN 38.3).

BRI UN 383 (KT RRREMEMmMNBENU B —RERAFETFM) =42 383 (LEHEH
REMOL S | AEEFEta) , XA — iR T 7 A EELRT . BERRK. Rk, hHRK.
SrHT AhER R RS LR E R RS, ot Hn i AT T RS DL R 5 ) i e iR

Testing According to UN 38.3, single cell batteries are subjected to Altitude simulation, Thermal test,
Description | Vibration, Shock, External short circuit and the Overcharge test, its component cells are subjected to
Impact and Forced discharge test.

Lt

v A P H
Verdict FFE&ER Qualified

R 3 N
Tested by /kqs%z Hi (Date) : 2022‘3~/é

# &

Checked by % J«% ‘/—o Hi#H (Date) : pv2 2. f.y

My =
= Ch.}naﬁlﬁctrobfbs*

;4 HH#i (Date) : . “
72, " 2e3). X, i ndardization Institiite CESI
e i 202).$.0) "> Eﬁﬂwoﬁﬂ;
Approved 2T Guo Jianyu: B f 5t A Quality Manager \ 5 %% @ ,
by F % Wang Ying: A f1 5% A Technical Manager

faT iS4k He Penglin:&| = 4T Vice Director

I AEEFPRRERK, NRAPEHBERET, “PRATEH, R PHHE.

Notes: In verdict column ,“P* means pass, “N” means no application, “F” means fail, “—"means no Verdict.
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FE L H#3R X ¥ B General product information

FE 5115 . (Sample information):

BRI R & Hig 4]

Rechargeable or not Yes Use Light

EH R T BRI RET B WAEA 5y

Contained In Equipment during Yes Electrochemistry | —

transportation System

£H Al 7 3 1513 A E
Ah

O Hiith Cell Composing Mode | 1SIP Cell Capacity 2600

B it — _
Single cell battery b o A e M T 1 E RE R A IR A
O W2 Battery RS 18650 Mamatacirerol |

Cell Model Cell MEIZHOU BOFUNENG
TECHNOLOGY CO., LTD
F¥ i1 2 B (Sample parameters):

PRAR L WERRE WE RE R
Nominal Voltage S Rated Capacity Sesman Rated Energy RN
BARFEHHEE BRI 78 fL AR 25 el B 97
Max. Charging 4.25V Max. Charging 2600mA Chareine Current 520mA
Voltage Current ging

JHCER £ 1k H BRI HELR FoEL AL

Discharge Cut-off | 2.8V Max. Discharging 2600mA Charge Cut-off 52mA
Voltage Current Current

AT E . # 5 RJBF Test items, sample and Order

MRS Test No. WA T H Test Items P i %5 Sample No. Z5i% Verdict
T 7 BE R Altitude simulation Al~A5, B1~B5 P
T2 B B % Thermal test Al~A5, B1~-B5 P
T3 #% 5} Vibration Al~A5, B1~B5 P
T4 ikt Shock Al~A5, BI~B5 P
T5 4N B% External short circuit Al~A5, B1~B5 P
T6 {# 7 Impact C1~C5, DI1~D5 P
T7 it 78 H Overcharge A6~A9, B6~B9 P
T8 5% | JBCFE. Forced discharge EI1~E10, FI~F10 p

FERIITIALEE: A1~A9 A 1 KB T 2T BERE: BI~B9 N 25 RIEHF T LR ERE: C1~C5 K 1 RIEF 50T EE.
D1~D5 A 25 IRTEH S0% e B &; E1~E10: | RBEHATLMERE: FI~F10: 25 REHF e mRE. Hd. A1~-A9,
BI~B9 AR —eEjhHithH, C1~C5. DI~D5. E1~E10. FI~F10 AE o4,
Pretreatment of the samples: A1~A9 in first cycle in fully charged states; B1~B9: in after 25 cycles ending in fully charged states;

CI1~C5: in first cycle at 50% of the design rated capacity; D1~D35: in after 25 cycle at 50% of the design rated capacity; E1I~E10: in
first cycle in fully discharged states: F1~F10: in after 25 cycles in fully discharged states.

NOTES: A1~A9, B1~B9 are single cell batteries, C1~C5, D1~D35, E1~E10, F1~F10 are component cells.

RN Test order:

(1]~ [2] ~ (B8] ~ (W] -~ (5] ~ [#kem]
|

| T6 | — | %% End

T7 - £ End

| T8 | = | 4K End |




75 % 5 (Report. No.) : S22-B0363 % 37 % 147 (Page 3 of 14)

UN 383 MR A ##E K 245 R Test method and data

it B AT 78 A B T L4 i & Mass of cell or i BRI Mass loss limit
battery (M)
M<lg 0.5%
1 gs=M<T75¢g 0.2%
M>75¢ 0.1%
38.3.4.1 R4 T.1: R Test T.1: Altitude simulation P

3834.1.1 i

FRABEMUEREFA THZIE.

38.3.4.1.2 REFEFF

W AN NAE TR A SE T ER T 11.6 THHAABEE (20+£5) CTHFBELD 6 /i,

38.3.4.1.3 ER

MREBR. LHS. LA, THREMLE A, FHE MK Bkl e RRE T aESNT
HAE#TE—RRATRER 90%. HflEmANF X —ER. FXRHEEMHIERFERM T LB ER
A AR At A L 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.

H 1 W) i W
guj R4 AT Before test I J5 After test FRSH | E T e et e
Samj]e Ji i (g) HEV) A (g) HE(V) | Mass loss | Voltage loss . J\C/i:'::iic‘:t .

i Mass Voltage Mass Voltage (%) (%)

Al 48.100 4,232 48.097 4.220 0.01 0.28 P

A2 47918 4.235 47914 4,222 0.01 0.31 P

A3 47977 4.235 47.975 4.221 0.00 0.33 P

A4 47.929 4237 47.927 4.225 0.00 0.28 P

AS 47.995 4,235 47.992 4,221 0.01 0.33 P

Bl 48.113 4.235 48.110 4,222 0.01 0.31 P

B2 48.108 4.231 48.106 4.216 0.00 0.35 P

B3 47.856 4234 47.853 4222 0.01 0.28 P

B4 47.778 4,239 47.775 4.226 0.01 0.31 P

B5 47.923 4.232 47.923 4,222 0.00 0.24 P
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UN 383 Mllik 5. $3E K55 R Test method and data

38.3.4.2 A% T.2: JEEEIRK Test T.2: Thermal test [ P

38.3.4.2.1 HiY

ARG ATy e Ve e Yt 2L P B et S 2 MR P e . R ] R GE R AR 5 R R AR A AT R
38.3.4.2.2 R F

WK A B BB RIIR S T (72+£2) CREBED 6 /D, BEBERBREST (40+£2)C
TRIRZED 6 /N o PR R 6 BE 2 (8] R K (R R RR A 30 43%h . E—FEF E AT, LS8R 10 K%,
EE KT R A A TER IR (20+5) C FARA 24 /hit . W F KR it fl e ithsel, 85 TR
06 R FEE B I [B] 2220 S22 12 /B o

38.3.4.23 R

WREER. LHSR LA THRANLE KA, 7 HSNA5 B B RGOSR EES N
HEHTRX AT HEER 90%. BifMEmANFEX—ER, FREEHERTERTF LR
A5 AR E A B 2

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.

g% 56 A Before test K5 After test FESH | aE=@ S s
Samjle A E(g) HEV) JAE(g) HE(V) | Massloss | Voltage loss - Vertclii;:t "

No. Mass Voltage Mass Voltage (%) (%)

Al 48.097 4,220 48.097 4.109 0.00 2.63 P

A2 47914 4222 47914 4.113 0.00 2.58 P

A3 47.975 4.221 47.974 4.108 0.00 2.68 P

Ad 47.927 4,225 47.927 4112 0.00 2.67 P

A5 47.992 4.221 47.990 4.109 0.00 2.65 P

Bl 48.110 4222 48.110 4.111 0.00 2.63 P

B2 48.106 4.216 48.104 4.108 0.00 2.56 P

B3 47.853 4222 47.853 4.109 0.00 2.68 P

B4 47.775 4.226 47.773 4.107 0.00 2.82 p

B5 47.923 4.222 47.921 4.108 0.00 2.70 B
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UN 38.3 iR . BB M 45 B Test method and data

38.3.4.3 X% T.3: k&) Test T.3: Vibration | P

383.43.1 HIY

AR IIE S A B3

38.3.4.3.2 A F

AT IR R A T IRAILT &, EAARER RN, el e H/IRS) . R3NP LR,
BRFRAE T HFZEA 200 FFZE 2 (8], FR[EIB] 7 #%%, BN 15 8. KRBV = EAHE H A Ht
LRI T A E AT 12 R, SIOAR 3 /e Je— MRS 7 e 2 i T L.

PExt B AR, MEREALE 12 Trefmibfama (RN REmE) , Xt 12 FrkEXREY
Rt CRBYheE) FAAE. X EiBMm N b : M7 FF%ETTME, (RAF 1g. MR KIERE, EHIHM
FIEF] 18 L. RIEEIRIBIRERTE 0.8 2K (BREE 1.6 XK , FHMINIIRE R B ARINEE LT 8g, (S
RYVN S0 M) o KBOAINERERERE 8. ELFISMFRIGINE 200 A2k, X RBABMA: N7 HEITHE,
TREF 1go IBOKINGESE, EHEARILT] 18 FiZk. REHRIERIFEE 0.8 XK (EWH 1.6 2XK) , FHigm
BB BN AR 2g, (FAFRLN 25 #R28) o KB AINEERFFE 2g. BRI F] 200 H2%.
383433 ER

MR R PARK G LB THFR. TRE, THRMLEE K, B85 A thal ik ey =15
H 2377 6 b AR50 5 9 SLBI P48 /9 T B B AN TEEAT X — R IQ AT F IR 19 90% . FLIE AN Lt 28 BN 77
EAER . HREEERANIEH T 52 2HCER AR 600 H it 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 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.

Zujn RGBT Before test KL S5 After test BESH | BESH A
Samjle JAE(g) HE(V) Ji & (g) i E(V) | Mass loss | Voltage loss 5 I\Zlidliét o

No. Mass Voltage Mass Voltage (%) (%)

Al 48.097 4,109 48.096 4.108 0.00 0.02 P

A2 47914 4.113 47914 4.112 0.00 0.02 P

A3 47.974 4.108 47.974 4.108 0.00 0.00 P

Ad 47.927 4.112 47.927 4.111 0.00 0.02 P

A5 47.990 4,109 47.990 4.108 0.00 0.02 P

Bl 48.110 4.111 48.110 4.110 0.00 0.02 P

B2 48.104 4.108 48.104 4.107 0.00 0.02 P

B3 47.853 4.109 47.853 4.108 0.00 0.02 P

B4 47.773 4.107 47.773 4.106 0.00 0.02 P

BS 47.921 4.108 47.920 4.107 0.00 0.02 P
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UN 383 MR s $3E K 45 3 Test method and data

38.3.4.4 X% T4: i T4: Shock | P
38.3.4.4.1 HHY

A I VA7 i 7 A i 2 %o B AR s AR DT 52 R

38.3.4.4.2 R+

HL AT LT R R S SR R B R L B, RSN R R A 2R SRR %
BAHNEBE 150g, ABkHFFEERS (6] 6 AP IESZ BT As5h, B KB RMAEZ R AIMNEE 50g, f1
K FFEEAT (6] 11 RV A IESZ I ph . A1 it 2L IS AR 4 o it 26 ) 1) 22 52 A ) e K B ) ¥ 1E 3%
BT .

H 4 BAIEE fikh i A
JNE B it 2 150g, SAERE (g) = 1?;;?“«4:&41&4\% Bms
KRt 50g, BUIMERE (g,) = |ZRohiyg# 1ms
E: B &R

A A ZNE = BAREE B et sl i i 2 R L Y IE T 2 2 =ik, BEER T A Z =R
#i, BHELF 18 k.

38.3.4.43 R

WRELER. THR. TREE. THRMTEK, HEHEN K%K it el Bt 5 A5 5 B B E AN F
RAEBATIR — R AT IR 90% . WA AR GX—ER. HREEMERRFEH T L8R
A5 AR5 E It AN L 4

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.

gf‘; R4 T Before test KI5 After test FESH | BESH e b
ol JRE(g) | HIE) | Fig(e) | HE(V) | Massloss | Voltage loss e Verl':@d'ic;t =
No. Mass Voltage Mass Voltage (%) (%)

Al 48.096 4,108 48.096 4,108 0.00 0.00 P

A2 47914 4,112 47914 4.112 0.00 0.00 P

A3 47.974 4.108 47.974 4,108 0.00 0.00 P

A4 47927 4.111 47.927 4.111 0.00 0.00 P

A5 47.990 4,108 47.990 4.108 0.00 0.00 P

Bl 48.110 4.110 48.110 4.110 0.00 0.00 P

B2 48.104 4.107 48.104 4.107 0.00 0.00 P

B3 47.853 4.108 47.853 4.108 0.00 0.00 P

B4 47.773 4.106 47.773 4.106 0.00 0.00 P

B5 47.920 4.107 47.920 4.107 0.00 0.00 P
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UN 38.3 Jil vk B4 45 R Test method and data

38.3.4.5 % T.5: AMBALEE T.5: External short circuit | P

38.34.5.1 Ay

ARG R RS

38.3.4.5.2 KR

XAk g it e FE ith A 22— B (] NS, L ANTIRERR E B STE4°Co ANkt (A EL A T it i
AR AN, HETRERIET. WRITETA, DR EmENE DR 6h, KEHEbAE
MHRZE DN 12he SAJEE R EIMALE 5724°C TEZE ST RN T 0.1 BRUY I B & 1F.

IX — B8 2 PLAE it Bl L 2 AN SRR B (B B ST H4C IRk 1 /i, w KR, B T RIS
iR E—¥, HEETiZME.

KL A i BE T BRI R SR K I B BE IR B 2R A T AT

383453 E:k

MRS FEREAEL 170C, HHAERRSES RIRRE 6 N A LHEE. TR, Tk, HlA B
HENFFE AT 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.

Ff e 5 RiEiRE ('C) HE: REMFEEK

Sample No. Maximum Temperature Verdict
Al 58.0 P
A2 573 P
A3 58.0 P
A4 571 P
A5 56.9 P
Bl 55.8 P
B2 56.6 P
B3 56.6 P
B4 57.8 P
BS 56.8 P
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UN 38.3 MR ¥ BB K4 3 Test method and data

38.3.4.6 {4 T.6 A: fiiifi Test T.6 A: Impact | P

38.3.4.6.1 Y

2717 R SRR 10 48 o R T S5 T B P A B A LR T AR

3834.62 KEF—fHEr GERTHRA/DT 18 ZKAEH:HIM)

SR Lt BT A R 7E PR E B —R 316 MABINERBE RN P L, WEER 15.82K10.12
X, KEZED 6 EX, SMbRKmIRE, MoEFEZKE. H—Hho1 Fr+0] TRAHEEM 61125
JEOK o Aok kv B R AR 22 AL, AR — /N LTI BEHR I . X V& 1R SR BE 7 /N G B LR SR I A
Pzt EEPUESEER T I SEEE S5KFERTE 90 FE .

WRAE TR, YRS 5 TR PAT I SRURE R R O ER 15.8 2K £0.1 2K R A9\
EH. B—AFREX kL.

38.3.4.6.4 ER

MRS FEREAEDL 170°C, HEARRSES RIRRG 6 NN E, Tk, A TTHY: iR RF
EEER.

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.lmm diameter, at least
6 cm long, or the longest dimension of the cell, whichever is greater, Type 3 16stainless 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.lmm 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 iR S wEimA (C) HE: REMFEER

Sample No. Maximum Temperature Verdict
Cl 63.9 P
2 86.5 P
C3 109.4 P
C4 25.9 P
C5 116.7 P
D1 122.1 P
D2 69.1 P
D3 114.3 P
D4 110.5 P
D5 118.0 P
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UN 38.3 Ml i B4 K45 R Test method and data

38.3.4.6 iAM T.6 B: #/E Test T.6 B: Crush I N

38.3.4.6.1 HHY
A B X B A 0148 o B LR 55 T AR AR A A AL AR
38.3.4.6.3 RIEF—H K GERTHMR., 83, Ei/damemfER/0T 18 2K E R ED
F: BAERBETSH (B, 18650 HEKERZN 18.0 ZX) .
e e b B O I BE PP I 2 (B Y R, $EE A BER#NR, 1658 — M s bR Rk 1.5 X
®e HIEFFEEBT, HEMIMUT=EMERZ—:

(a) HEMAEIHERILF] 13+0.78 T4

Blan: A—ANEEER 32 ZKRNBETES, EEBETNE AR 17 JEiH.

(b) iR TREED 100 Z4K; =R

(¢) HMARLIATRIGERR 50% L E.
—BIEFBRAKET), BETH 100 2RREL, SEMERHEDIKFREER 50%, BIAERE.
RRAE T AR A e it S M B T A — T P o L/ o R e vt B AP I R T B o (R T WL Tt 2 M o e L
HI75  s
MR B T R R it A — IR RS . R Rk R 6 /N o R B 22 AR Al A i
R It BR T R T
38.3.4.6.4 E3R
RS Eim AR 170°C, HHERRERE S LRI S5 6 if LA, oK, it oiF e R FF
AARTEK.
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.
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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.
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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.
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FES B F Photos of the sample
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View of the battery 1
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View of the battery
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FES: I8 H Photos of the sample
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View of the component cell
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View of the battery nameplate




% 4% 5 (Report. No.) : S22-B0363 % 1471 4t 1470 (Page 14 of 14)
PRI A B & TE B
Test equipment list
5 47 15 &% | wemwms | TR
No. Name Type Equipment No. | Calibration Date )
= £
i s DC-300-3 CIS1559-001 2023.04.11 v
. Vibration Platform
y ! Za
5 A & CL-50/KCL-2000 CIS1559-002 2023.04.11 v
- Shock Platform
Bt R 1 R R X B AL
3 Battery short circuit by BE-8102 CIS1559-005 2023.04.12 v
Temperature Test Machine
3 = g
P BE-8104 CIS1559-007 2023.04.12 \
Low Pressure Chamber
ot T R J
5, Shiek Tastirig: Maching BE-8106 CIS1737-036 2023.04.11
6. High-low Temperature Test KWGD61 CIS1737-042 2023.04.11 v
Chamber
Rt 78 T R A
7. | Battery Charge And PBTS 20V5A-GGS | CIS1737-046 2023.04.12 v
Discharging Tester
FE B IR
8. Charge And Discharging CTS-20V10A-GGS CIS2068-095 2022.07.26 v
Tester
9. B RRN GL820 CIS1559-019 2023.04.12 \f
Data Collector
10, | BOARRRK GL240 CIS218H-113 2022.08.23 v
Data Collector
1 ﬁiﬁ f jﬁi ot 34461A CIS165M-031 2023.04.15 v
g, (oA 11224BC CIS1737-033 2023.04.11 v
Electronic balance
ZEIE R AR
13. Ml harnal short dirouié 6X32A CIS1737-068 2023.04.12 v
14. 2B 84 4% 6X32A CIS1559-026 2023.04.12 v

Multi channel short circuit
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NOTES
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This test report is invalid without testing stamp.

AR EREA LK SHESFIHOZE;

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.

S0 ik (Address): JEREIPELFEARAF KX FHEHR 85
No.8 TongJiNanLu, Yizhuang Economic&Technological

Development Area, Beijing, China

HREL 4R FL (Zipcode) : 100176
1% (Telephone) : 010-64102186

£ H (Fax) : 010-64102185

BE#8 (Email):wenjuan@cesi.cn

R 3k (Website) : WWW.CESIL.CN
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