‘;’:: s iclig, e [ A AT
~44 bR A
MA CNAS =
A g TESTING
220009349580  “faa Bl CNAS L0357

A =

Test Report
5% S (Report No.) : S23-B0019

7= # 4 R (Product Name): 2B TH#

Li-ion Battery

AL (Model/Type) : 14500
% 477 (Client) sl AR AR R R A R A

Shandong Lumax Innovative Lighting
Co., Ltd.

.

B F AR A R R

China Electronics Stand&rdiiatibn_Iﬁéftitute CESI Laboratory




Fa |4 %5 Test Report

% %5 (Report No.) : %1 147 (Page 1 of 14)
) i
DERER | mara ZH AR R R IR 4 7]
Nr;mz Li-ion Battery Client Shandong Lumax Innovative Lighting Co., Ltd.
PArE [ 4 > =3
Model/Type | 800mAh, 2.96Wh Clicit Addiess No.27-13, Sichan Road, Wendeng Economic development
A Zone, Weihai, Shandong China
T B—dh i ph 18,

F}éﬁﬂﬁ% 3 e il 2o s T =
Savnle FEIth 30 fill i 7 R T 18 BE R A IR A

e 18 single cell batteries, | Manufacturer | MEIZHOU BOFUNENG TECHNOLOGY CO., LTD.
Quianfty 30 cells
B Aok e /3% PR 41k I"REKHE =G Tl A=A
Sample Submitted by Manufacturer | Sanhe Integrated Industrial Production Base, Dapu County
Source Manufacturer Address Guangdong Province, P.R.China

H
S s0L06 ey Mo T R AT IR AT
P o Factory MEIZHOU BOFUNENG TECHNOLOGY CO., LTD.
Sample Date .
: p f RERNEE=NEGEE
Testine Kind | Eifristad Tast Factory Sanhe Integrated Industrial Production Base, Dapu County
g Address Guangdong Province, P.R.China

s H e R

. FUGET[A] (Start Date) : 2023.02.07 L5 mF[E] (Complete Date) : 2023.02.24
Testing Date
GRS | B (Temperature): ¢ 19.9~24.5 )C; 1B (Humidity): ( 27~68 ) %R.H.;
Testin
Envirfnment KUK F1(Atmospheric Pressure): 101kPa
[ o2
1751 UN 38.3, Rev.7, Amd1l Bk & [ (RIS FIARAET M) 38 =047 38.3 45 (& /@48 el th A48 0 - et 28 )
Testing UN "Manual of Tests and Criteria", Amendment 1, seventh revised edition, Part III, 38.3"Lithium
Standard metal and lithium ion batteries"(UN 38.3).
/Method

RIE UN 383 CRTERIEWERMEND KR AIETM) =44 3834 (&EE

WIHEA S | A T A , BT TSR RS, FHRR. whaikle. s

L BERAG DA I BEFR LIRS, X LT AT T B R A DL R SRR R

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

discharge test.
Al S
iﬁﬁ = | A ER Qualified
% 5 sz B
Tested by %W R Chas) o2 & 7
. \ o 8 F AR AL b
Checked by %\ % %‘ HA (Date) : 2527 .7~2«5/ S

7 3 \ China Electronics
% g A# (Date) : Standardization Institute:CESI
" o3l 2. Laboratory
. 2«3 ) L
Approved g% = Gl_] 1 . FEREA : I (825 Stamp)
o Jianyu: =153 A Quality Manager

by E% Wang Ying: $%AR i 5t A Technical Manager

fAIH5#% He Penglin: & 1T Vice Director

E: FERRCPERIRER, NARFAEHBRET, FRREAEH, “—RRPMHE.

Notes: In verdict column ,“P” means pass, “N/A” means no application, “F” means fail, “—means no Verdict.
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FE M H#38 X i B General product information

F it 15 B (Sample information):

AEF R = Hii& TARAT
Rechargeable or not Yes Use WORKING LAMP
fiﬁ?f%’:’?ﬁ%&ﬁ%qﬂ ' B b 2240 5y . T R
ontained .In Equipment during Electrochemistry LiC005-C
transportation System
H R R 1519 B 7 A 200mAh
[ HJt Cell Composing Mode | 1S1P Cell Capacity
M B— —
Single cell battery ‘ b e HEMTT 1 = BRI PR A
[ Hijs4 Battery RS 14500 Manufacturer of 7
Cell Model Cell MEIZHOU BOFUNENG
TECHNOLOGY CO., LTD
FF 5 231 (Sample parameters):
PRAR L B sg HUERE
Nominal Voltage 3TV Rated Capacity shomal Rated Energy 296Wh
Ry
575 i L srgkﬁé%?ﬁ%% -
Max. Charging 425v |7 _ 800mA = 160mA
Yoliape Max. Charging Charging Current
Current
AL o Gl Lk AT
Discharge Cut-off | 3.0V Max. Discharging | 1500mA | Charge Cut-off 16mA
Voltage Current Current
I E « 5 RIBF Test items, sample and Order
4% 5 Test No. MR E Test Items ¥ i 45 Sample No. #4518 Verdict
Tl 5L Altitude simulation Al~A5, BI~BS5 P
12 I 5058 Thermal test Al1~AS, B1~B5 P
T3 #%3) Vibration Al~AS, B1~B5 P
T4 M Shock Al~AS, B1~B5 P
TS 514 % External short circuit Al~A5, BI1~B5 P
T6 F & Crush C1~C5, DI~D5 P
T/ it B 78 F Overcharge A6~A9, B6~B9 P
T8 58] L Forced discharge EI~E10, F1~F10 P
FERBITIALEE: A1~A9 A 1| IRIBIA T 2T BIRE: BI~B9 9 25 RIEH 22 BRA: C1~C5 A | RIEHF 50% FiE il
DI~D5 4 25 4B S0% HER&: EI-E10: 1 KEFTLBERE; FI~F10: 25 REFRTAMERA. HE: Al~A9.

B1~B9 A —HilHhA, C1~C5. DI~D5. E1~EI0. FI~F10 AXETH4 M.

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 single cell batteries, C1~C5, D1~D3, E1~E10, F1~F10 are component cells.

TREQNT Test order:
- [ ] -1 ]~ [T4] - [T ] ~ [ &XEnd

| TI

|
| T6 | — [ %% End |
| 7 | - | %% End |
| T8 | = [ Z#End |
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UN 38.3 A v BidE 45 R Test method and data

HLSATFE PR 7 ETBAL B Mass of cell or JA & #5155 BR {2 Mass loss limit
battery (M)
M<lg 0.5%
1 g<M<75g 0.2%
M>75g 0.1%
38.3.4.1 % T.1: (= EEAEHL Test T.1: Altitude simulation P

38.3.4.1.1 B

AR RE &M FH2SiE.,

38.3.4.1.2 RFET

T R R LM SEFE TR D6 T BT 11.6 TIHRIBREEIRE (20£5) CTFAHKRED 6 /M

38.3.4.1.3 Bk

MRTIBR. LHA TR EREAERK, HESMAK b A 75 RIS O B B ER DT
FAEHEAT R — B A BRI 90% . BTt s AL BN A5 &iX — Bk . BRI ER A& T 4 Heh iR
A5 1 ey LV A B L 2H

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.

o 45 B Before test i f5 After test P _
fen |l e BB | BETH |y prnms
Sample JRE(g) HIEV) JiE(g) B (V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 20.754 4,184 20.752 4.175 0.01 0.22 P
A2 20.730 4,182 20.729 4,172 0.00 0.24 P
A3 20.846 4.181 20.845 4.171 0.00 0.24 B
A4 20.825 4.180 20.825 4,170 0.00 0.24 P
AS 20.750 4.183 20.749 4.172 0.00 0.26 P
Bl 20.816 4.178 20.816 4.168 0.00 0.24 P
B2 21.232 4.183 21.231 4,173 0.00 0.24 P
B3 21.209 4.186 21.208 4.176 0.00 0.24 P
B4 20.943 4,185 20.942 4,175 0.00 0.24 P
B5 21.014 4,181 21.013 4.171 0.00 0.24 P
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UN 38.3 M5 ¥ BHE X 45 R Test method and data

38.3.4.2 A% T.2: iEF 105 Test T.2: Thermal test | P

383.4.2.1 HH

AT VAT M A R S B B ST A A B R . R0 R R AR IR B A AT
38.3.4.22 RIFEF

o PR A F T 2 S S A IR IR FE S T (72+£2) CRAFILE D 6 /M, BB A RKIEEST (40+2)C
TAFTRZE D 6 /N o PRSI0 BE 22 1R 9958 K T (B B 30 434 Bb— TR B AL HEAT, £L58R 10 W,
BRI AR AR B ARSI (2045) CTFER 24 Mot W F AR BMAEE, RETH
S GO FE A B[R] ZE 2 A 12 /N

38.3.4.2.3 E3k

MATIBR. LA TR BEEMEEA, I AR bk f it 2 75 R 56 5 (07 8 i A/ T
HARTX—RE AT 90% . dUMbA i BRFF A iX —BoR . BRAENERFEHTF 220 aR
ARG F A Bt 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.

[=] s v E
gg {56 AT Before test RIS J After test P i, R
Sanipls AE(g) HEV) | JBif(g) | HJE(V) | Massloss | Voltage loss Verdict
No, Mass Voltage Mass Voltage (%) (%)
Al 20.752 4,175 20.748 4.090 0.02 2.04 P
A2 20.729 4172 20,725 4.085 0.02 2.09 P
A3 20.845 4,171 20.839 4.079 0.03 2.21 P
A4 20.825 4,170 20.819 4.080 0.03 2.16 P
A5 20.749 4,172 20.726 4.077 0.11 2.28 P
Bl 20.816 4.168 20.809 4,079 0.03 2.14 P
B2 21.231 4.173 21.225 4.092 0.03 1.94 P
B3 21.208 4.176 21.203 4.096 0.02 1.92 P
B4 20.942 4.175 20.924 4.087 0.09 2.11 P
B5 21.013 4.171 20.991 4.085 0.10 2.06 P
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UN 38.3 Ml 71 3 K 45 R Test method and data

38.3.4.3 A% T.3: $E5) Test T.3: Vibration | P

383.4.3.1 HHY

AR B AR IE Fd 72 R 2D

38.3.4.3.2 IR )5

HIL AT A R [ TAREINLF &, (EASE R BT, FRMET T LIRS . RFIRLE FTXu T,
SHFRAE T BEZETN 200 25 2 18], FRIEIF] 7 462E, PERER 15 46h. X —HREN RSN = AN FM T B A Bt
LRI — NI A EEHAT 12 0k, MFE0E 3 N o s —ANRBN 7 1 20 400 5 8 T o
TERHAIRRT R, S HBEAR 12 TRt A ibd i E mimg) , At 12 TRREAMN
A CRBIRIRAD) FRTARE. ST R 7 #RETTIE, 55 Lo B IR, B2
RIKF| 18 W2 SRIEHIRIBIRFFLE 0.8 25K CEARES 1.6 BK) , SR ANAIE B BV A Ik B4 F) 8g, (R
RLN S0 M) o KRIINIERERFFE 8g, ELFIARNINE 200 Hh2%. XT AR s M 7 BT,
ORFF Lga BIBCKIEE, ERARAF] 18 Mk, RISHARIBRIFTE 0.8 2K CAME 1.6 2K) , 3
B FIBAINE AT 2g0 HFRLN 25 $h2E) o KEIR AN AL R FFTE 2g, LB N 200 2% .
38.3.4.3.3 B3R

AR P ARG E LB, TR, Bk, THREANLEX, FASMRG AR BEbAEE = 5
B 242y A BU8 5 B9 32 B3 B T % F K AN/ F2E3EAT 31X — B AT o I £ 90 % o FELIML AT BB it 4 B 2%
BARTER. AREENERRIEH T 58 2750 R B3R5 o AT i b 2

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.

[=] > & SRA
g%ﬁ jﬁ%ﬁu Before test B 5 After test RESHR | HESH s, REGAER
St A& (g) HE(V) i (g) BEJE(V) | Massloss | Voltage loss Verdict

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

Al 20.748 4.090 20.738 4,088 0.05 0.05 P
A2 20.725 4.085 20.725 4,084 0.00 0.02 P
A3 20.839 4.079 20.839 4.078 0.00 0.02 P
A4 20.819 4.080 20.818 4,079 0.00 0.02 P
A5 20.726 4,077 20.725 4.075 0.00 0.05 B
B1 20.809 4.079 20.807 4.078 0.01 0.02 B
B2 21.225 4.092 21.224 4.090 0.00 0.05 P
B3 21.203 4.096 21.202 4.094 0.00 0.05 B
B4 20.924 4.087 20.923 4.085 0.00 0.05 P
B5 20,991 4.085 20.990 4.083 0.00 0.05 P
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38.3.4.4 WR¥ T4: Mk T4: Shock [ P
38.3.4.4.1 B

A% 56 PP FRL B A ERL b 4 %o B AR b el R TR 2 AR

38.3.4.42 R FE T

VLA A A R SO AR ARG B b, R MR R A T A . AL
BRI 150g, ABKAFHRFEENT 1] 6 2280 (0% Bk di. 40, AN KR AL 2 B AR 508, F
BRIRRFERIIR] 11 R0 B IE SRl e o 184 it b 2L 2 AR 9 B 2L £ SR 2 T 428 2 7R [ 5 R Il £ 2 TE 3%
B -

VA K B R LR
AREBIBA | 150g RIEME () =[S HIEAE Bins

R A 50g BINESE (g) = Pt Lins
e B TR,

A M TR = T AH 2 A B R 4 228 7 6 B IE 7 I8 52 = R, BB TE IR R 8% = i
i, BHLR 18 ik,

38.3.4.43 ER

WMRLBR. EH. A, TR, I BAEMNRE it A7 RS T B U E RN T
FAERATIX— KB HT UR 6 90% o HL I AT MBI 7 40X —BR . A7 6 R (9 B SR IE Y F 55 A iR
AT b AN HE 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.

e = :
;;g 36 AT Before test RIS 5 After test EESR | wESE P
Sarmgle i (g) HE(V) JRE(g) (V) | Mass loss | Voltage loss Vit
No. Mass Voltage Mass Voltage (%) (%)
Al 20.738 4.088 20.738 4.087 0.00 0.02 P
A2 20.725 4.084 20.725 4,083 0.00 0.02 P
A3 20.839 4.078 20.839 4.076 0.00 0.05 P
A4 20.818 4.079 20.818 4.078 0.00 0.02 P
AS 20.725 4.075 20.725 4.074 0.00 0.02 P
Bl 20.807 4.078 20.807 4,076 0.00 0.05 P
B2 21.224 4,090 21.224 4.088 0.00 0.05 P
B3 21.202 4.094 21.202 4.093 0.00 0.02 P
B4 20.923 4.085 20.923 4,083 0.00 0.05 P
B5 20.990 4.083 20.990 4.081 0.00 0.05 P
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38.3.4.5 4% T.5: #M&FEEE T.5: External short circuit I P

38.3.4.5.1 HEY

AR IS BT AT 2%

38.3.4.5.2 I FEFF

AT Rr A5 st Bl B b 22 — BYR (A OIS, (AN SRR R B 57£4°Co NPT TR HL e T e b R e
A E RN, FFBATPREAND R, R AEITAG, B At R et N 25 /> g 6h, KA e it B
HHNZE DS 12h, ARG EMELARMATE S7T+4°C TFLZMAME BN T 0.1 BRU$H 5 2%
KB SR MR R BV A A SRR R 2 574 CIREg R D 1| AR, STRE B, HE TR
ERHER ¥, HERTIZE.

FoLE AR RE F PR R SR IR S0 A B IR B 4R 1 AT .

38.3.4.53 ER

RS FEIR AT 170°C, FF HYE RS R RiRI 5 6 /NI A TCMRIA. TR, Tk, sibRIEi
HEIFF S ATIER

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 ochm.

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.

P it i 5 e (C) HRE: REFEER

Sample No. Maximum Temperature Verdict
Al 56.9 P
A2 57.5 P
A3 57.2 P
A4 577 P
A5 57.0 P
Bl 57.7 P
B2 58.9 P
B3 58.2 P
B4 58.9 P
BS 58.1 P
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38.3.4.6 ikBk T.6A: i Test T.6 A: Impact |  NA

38.3.4.6.1 B

A B YA PO oy e S 2 T R Rl P T R L A

38.3.4.6.2 IR —fEdr GEM TEEA/DT 18 KA REAE )

TR LI ER T I RE TR R . 4R 316 BUNB MR AR RAE T 0, NHEER 15.8 35K +0.1 2
A, KEZEAD 6K, HAMRKKORE, Ro&2KE. o1 TRL0.1 THROEEM 61+2.5
K 1o A Bk BB AR 3E AL, (R — A LT85 BER A« 94K S48 P 7 3/ I BB L 908 s 3
PlyEtl. EEHUEREEM T3 SHEL 5K PEERTE 90 BET.

BT RARE, YRS PR TAT I 5B R O B B 15.8 322K 0.1 22K25 fh F 1 (00
FEH. B FEHRET—IkiET.

38.3.4.6.4 TR

MRS FRE A 170°C, I BAE KRB P LRI S5 6 AN I TEMRA, Tk, HIMAI T BN
EARTE R,

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 ¢m 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.

PEdh w5 mERAE (C) HE: AEHEER
Sample No. Maximum Temperature Verdict
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38.3.4.6 RH T.6 B: #JE Test T.6 B: Crush | P

3834.6.1 HK
AT BT SR UL T el S5 R R AR SR B UL T AR
38.3.4.6.3 MR F—FTE CERATHARE. 835, Bl/4iimaimfER T 18 X EH Y btk
& MACEERRITSE I, 18650 BIbHER N 18. 0 2K ,
F it EoT MR PP BB R, $PHE 7 BEERETINR, 7R84 — NS b fsl K20l 1.5 Bk
. BYEFFEEHIT, EFHMIU T =MERZ —:

(a)  HEINEIAEIER] 13£0.78 T4

Blin: M—MEEER 32 KREBETE S, BHZERIETRFE A 17 k.

(b) W E FEED 100 Z4R; oK

(o)  HIJlARFLIX IR UH B BEAY S0%ERLL |-
—HIXBIBRIE S, B FRE 100 ZBREES, skt wE ik TR 50%, BIAERE .
AL T AR A v Tt A B B8 (9 — T M o L7188 3 7 Pl e S P I R T A S o (R T e 7 A i B 2
(7 AT e S o
A ERE M BT R R IR R ARG TRARE IR SRS 6 /R o KU 2 B R O FoAb iR £
H L B TT A it
38.3.4.6.4 B3R
MRS FEIRE AL 170°C, F EAERKE R F LIRS 6 /NN A TCMRAE. TTh Ak, st 7ok st B 75
FATERK.
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.

B e %%ﬁﬁ(f) HIFE: RMFF BE L %%ﬁ§<t) 5%&%?%

Sample No. aER Sample No Maximum aRK
Temperature Verdict ’ Temperature Verdict

CI1 40.3 P Dl 35.0 P

C2 81.8 P D2 31.6 P

C3 101.7 P D3 80.7 p

C4 28.8 P D4 107.9 P

C5 25.9 P D5 26.9 P
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38.3.4.7 A% T.7: idJ¥ 7 B Test T.7: Overcharge | P

38.3.4.7.1 HW

ATRIG VA AT P 7S H H Tt T A B — ot R L AR S P AR R L IR

38.3.4.7.2 AT

76 B I R ) 36 R R D P B O A A A LR R A . IR TR O RN R RN R

(@) FIERBBMFERAERKT 18 R, 50 5/ o e 7 H it 28 05K 75 FL FELI B G 3588 22 IR T2
PHIE N .

(b) FIERRWAFRAEAEKRT 18RI, K5 A9 8/ R B AT AR 1.2 45,

IS NIRRT HEAT . AT RIS AT [ RE N 24 /MR

383.4.7.3 ER

Je A AT I R R AL F 7 RN TR, ek, ENFFAATIER.

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:

(2) 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 HE: REMFEER
Sample No. Verdict

Ab

A7

A8

A9

B6

B7

B8

in=dia=llia-Aia-Nia-Alia-lia-lis-]

B9
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38.3.4.8 A4 T.8: 3RHI/HH Test T.8: Forced discharge I P
38.3.4.8.1 H

AR T PPl B et B 7R F AL AR A DR A T EEUIR L

38.3.4.8.2 KU FLFF

B R AAEASEIR L T 5 12 GR A0 B o rE 5 B R TR ARG PR R S T 1 T 48 8 1018 K e e T e 2
T R I TR

Ri3E 24K/ RE (BB P B AR SRR T R OB, T A A R RO TR . A b AT IR e,
BRI [E] D) RS T HAUE & BB UAIE R T (28) .

38.3.4.8.3 B3R

el 78 A A AN AR A RS R ARG R 7 R AR, TRk, BN AR,

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.

FE g 5 HE: REMEER B b 5 HiE: REHFEGER

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 F6 P
E7 P F7 P
E8 P F8 P
E9 P F9 P
E10 P F10 P
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¥ I8 - Photos of the sample
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¥ & BB Photos of the sample
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View of the component cell
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View of the battery nameplate
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L e 3o A
Test equipment list
g w
e 2 m 5% | mmmEmE |
No. Name Type Equipment No. | Calibration Date O
=y 2
1 ﬁgjﬁ;m — DC-300-3 CIS1559-001 2023.04.11 v
Y ) P
2. étoﬁcﬁii;om CL-50/KCL-2000 CIS1559-002 2023.04.11 ol
BV I 445 0 B A IR AL
3. Battery short circuit by BE-8102 CIS1559-005 2023.04.12 v
Temperature Test Machine
3 =
4, LR USRI AR BE-8104 CIS1559-007 2023.04.12 v
Low Pressure Chamber
ST ¥ RN ]
3 High-low Temperature Test KWGD61 CIS1737-042 2023.04.11 v
Chamber
FEL Yt 78 8 L A
6. Battery Charge And PBTS 20V5A-GGS | CIS1737-044 2023.04.12 v
Discharging Tester
7. if?ﬁeﬁor GL820 CIS1559-020 2023.04.12 v
8. %ﬁaf ’gjﬁ{im GL240 CIS218H-113 2023.08.26 v
9, gigf i e 34461A CIS165M-031 2023.04.15 \/
10. sjti‘i R 11224BC CIS1737-033 2023.04.11 v
1M I8 4
11. ]\gjll.]lii];}fanﬁfjﬁshort . 6X32A CIS1559-026 2023.04.12 y
R A BT R I
12. | Temperature Control Battery | BE-6045W-2T CIS175P-074 2023.04.11 v
Extrusion Testing Machine
i
13, | PEEREES 6X32A CIS1737-068 2023.04.12 V

Multi channel short circuit




Vary= = NIji]

NOTES

FmERME “KRBIEHE T3

This test report is invalid without testing stamp.

A G REA LR FHEAR I EE;

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

AR RING R RN AR

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

tested.
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