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1: ”gg’jﬁ . i%ffff i fi o SHENZHEN ZONYOU POWER
oduct Name on Battery e CO.LTD
BRI 2 X V8 2 BiE s i EIE 0 =
RS ZONYOU103040, 3.7y, | ZIEBHE | IHE - LAUX 3D
Model/Type 1200mAh.  4.44Wh Client 3rd Floor D ChaXiSanWei Second
o Address Industrial Zone Port Channel XiXiang
Street Bao'an District ShenZhe
e Rt 18, Joff i 25 . TR AR A HRIEA PR 22 7]
oK | iE i
zia;?il%%uan tit 18 batteries, IT/IJar:farjurer SHENZHEN ZONYOU POWER
P Y 25 component cells CO.,LTD
BRI 2 X V8 2 BiE s i IE IE 7 =
N , NN 1|3 e e ¥
B R i BUETDRIL ) E5- LK S fED
Sample Source Submitted by Manufacturer anufacturer | 3rd Floor D ChaXiSanWei Second
Address Industrial Zone Port Channel XiXiang
Street Bao'an District ShenZhe
) _ BRI A A A PR A 7
;I{&e tieiatﬁ?am le Date 2018.03.26 lt;ictor; a SHENZHEN ZONYOU POWER
PP >amp y CO.LTD
GRIINT 22 X 78 2 4738 sk i e vl =
R FIERK L7 WAL R TAXSED
Testing Kind Entrusted Test Factory 3rd Floor D ChaXiSanWei Second
Address Industrial Zone Port Channel XiXiang
Street Bao'an District ShenZhe
T 3l JFURI A (Start Date): 2018.03.26 ZEIIE] (Complete Date): 2018.04.12
Testing Date = tart Date ): .03. 7 omplete Date): .04.
RIS IR 15/ (Temperature): (23.4~24.8) C; M2 (Humidity): (22~41) %R.H.;

Testing Environment

K& JI(Atmospheric Pressure): 101kPa

UN 38.3, Rev.6 { & T fa & B2 Wia i i a3 i B — iR A AR HETF ) 28 =#4) 38.3 5 (&

ISR E/ T2 JE R P AR 5 F it 2 )
Testing Standard "Recommendations on the TRANSPORT OF DANGEROUS GOODS-Manual of Tests and
/Method Criteria", sixth revised edition, Part III, 38.3"Lithium metal and lithium ion batteries"(UN
38.3).
R4 UN 38.3 (R TGk Beia it i W B —iRX g MAR T 25 =¥ 38.3 47 (&
JeE B P R R B ALY, XTI AT T B AGAES . RERR IRBIALR
RIS 5 A0 MRS AR e DA S B e F RS, o Hon R A AT 1 B R DL A s

Testing Description

G ERA T

According to UN 38.3, 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.
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+% Wang Ying: #AR 1177 A\ Technical Manager
FEF Guo Jianyu: & 1177 A\ Quality Manager
Ak He Penglin: | ==1T Vice Director
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Notes: In verdict column ,“P” means pass, “N’” means no application, “F” means fail, “—"’means no Verdict.




.15 %% 5 (Report. No.): S18-B0352

%2 3k

N N

14 T{(Page 2 of 14)

FE iR &% B General product information

FE i 2578 (Sample Type):

Pl -
Rechargeable or not YES
O Hith Hlig _ Moy .
Cell Use Electrochemistry System
Flig LT Uths) ZONYOU10304
Use electronic product Battery Model 0
7 B Rtk 2 2H O B
M H EE(‘)/E%(;‘S;;%‘ Mode | 1S1P Electrochemistry System | LiCoO,
Batery | (WUET) Ly s A
Cell SHENZHEN ZONYOU POWER CO.,LTD
IS R
Cell model ZONYOU103040 Cell Capacity 1200mAh
B 25
PRPRHLE BUE R & WUE REE
Nominal Voltage 3TV Rated Capacity 1200mAh Rated Energy 4:44Wh
Fe IR WS 7S L N
Max. Charging 4.2V Max. Charging 1200mA -0 240mA
Charging Current
Voltage Current
JECHL 2 1 L PN G 78 HLA L FIR
Discharge Cut-off | 3.0V Max. Discharging 1200mA Charge Cut-off 24mA
Voltage Current Current

W3R E « 5T Test items, sample and Order

W4 5 Test No. I H Test Items FEh 4R 5 Sample No. 2512 Verdict
T1 EE AR Altitude simulation Al~A10 P
T2 T 36 Thermal test A1~A10 p
T3 $Z5)) Vibration A1~A10 P
T4 M Shock Al1~A10 P
TS 4MjE % External short circuit Al1~A10 P
T6 fi 5/5% & Impact / Crush C1~C5 P
T7 i FZ 78 H, Overcharge All~Al4, B1~B4 P
T8 S 1) B, Forced discharge D1~D10, E1~E10 P

FERI AL : Al~A14 4 1 RAEH 270 IR : BI~B4 A 50 IRIAH 78 270 ARA: CI~CS5 A 1 IRTAH 50 % 4iE
7 H: D1~-D10: 1 IRPEH 72 2AARES : E1~E10: 50 OB 58 2T RS . b Al1~Al14. B1~B4 Jyriitél, C1~C5.
D1~D10. EI~E10 Jy3soff it

Pretreatment of the samples: A1~A14 in first cycle in fully charged states; B1~B4: in after 50 cycles ending in fully charged
states;C1~C5: in first cycle at 50% of the design rated capacity; DI1~D10: in first cycle in fully discharged states; E1~E10: in

after 50 cycles in fully discharged states.
NOTES: A1~A14, B1~B4 are batteries, C1~C5, D1~D10, E1~E10 are component cells.

el

T1 | — | T3 | - [ T4 ] - [ T5 | - | 44 End |

T6 -
T7 —
T —_—
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UN 38.3 WA VE BEFE K45 R Test method and data

FH I B 51 H Yt 2H i & Mass of cell or battery (M) i K FRAE Mass loss limit
M<lg 0.5%
1 gSM<75¢g 0.2%
M>75g 0.1%
38.3.4.1 4G T.1: =AU Test T.1: Altitude simulation P
383.4.1.1 H

AR E S P Ais.

38.3.4.1.2 XEffr

BRIR FEL VAT R L ZH M AE IS )55 T BIR T 11,6 TIAAIMAEGIREE (20£5) CRAFED 6 /M

38.3.4.1.3 % 3k

WMRTCER TR ToMR. TOERATEE K, I B A0 it B e v 4 7 B0 5 T % AN/ N T
HAEBAT X — IR AT /T 90% . FAT I B AT S IX — 2R . A R U A ERANE F T 58 e ORIk
ARG R AT R A o A 5% HL S A EESRANIE ] T 58 A BRI ZS B 156 L T AN FRL VB A

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 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.

= R A N

1:;3:; 5 HT Before test A5 After test RESH | BESH P, R AR

Sample i (g) HLE(V) i (g) HLE(V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)

Al 21.4186 4.1590 21.4165 4.1582 0.01 0.02 P
A2 21.6079 4.1603 21.6036 4.1582 0.02 0.05 P
A3 21.7434 4.1634 21.7412 4.1622 0.01 0.03 P
A4 21.6513 4.1685 21.6470 4.1664 0.02 0.05 P
A5 21.6664 4.1666 21.6621 4.1649 0.02 0.04 P
A6 21.8304 4.1603 21.8282 4.1599 0.01 0.01 P
A7 21.8413 4.1650 21.8369 4.1629 0.02 0.05 P
A8 21.6630 4.1589 21.6587 4.1568 0.02 0.05 P
A9 21.4395 4.1610 21.4374 4.1593 0.01 0.04 P
Al10 21.5909 4.1717 21.5866 4.1696 0.02 0.05 P
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UN 38.3 WA VE BEFE K45 R Test method and data

38.3.4.2 W% T.2: IR Test T.2: Thermal test \ P

383421 H 1)

ARG VAl R A B LY 2E A0 s e R AN A B P o K A P S R bR i ) P2 AR AL AT

38.3.4.2.2 WIGFET

TG R Y R P A S AR BRI B2 A T (72£2) CRAFICE D 6 /N, #35 FRAE IR0 B2 45 T (-40+£2) C
NAFTIED 6 /N o AR S 10 TR 2 T B f KN TR [R]RE D 30 738 b — R Fr R 3k, L5ER 10 1K,
R AT IS FEVB AT VB A BRI (20£5) "CRAF 24 /NS o X T R At R r e 20, R TR
i IR B2 (RIS T 22/ R 12 /N

383.4.23 # R

WMRTER T MR, CRERATEEE K, IF B 0 F vt o e i 2H 76 06 5 BT i F S AN /N T
HAEMATIX I AT R R 90%6 . MR AT I BIFT &1 — 2R A RHEEMERAGE M T 722k
A R AT FEL VA

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 (75 £ 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 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.

= R IA R IA

g%—? A5 AT Before test RG0S5 After test FETE | mETR e, BEMATR

Sample i H(g) HLE(V) i H(g) HLE(V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)

Al 21.4165 4.1582 21.4122 4.1553 0.02 0.07 P
A2 21.6036 4.1582 21.5993 4.1557 0.02 0.06 P
A3 21.7412 4.1622 21.7369 4.1592 0.02 0.07 P
A4 21.6470 4.1664 21.6448 4.1639 0.01 0.06 P
A5 21.6621 4.1649 21.6577 4.1624 0.02 0.06 P
A6 21.8282 4.1599 21.8239 4.1578 0.02 0.05 P
A7 21.8369 4.1629 21.8326 4.1596 0.02 0.08 P
A8 21.6587 4.1568 21.6543 4.1543 0.02 0.06 P
A9 21.4374 4.1593 21.4352 4.1564 0.01 0.07 P
Al0 21.5866 4.1696 21.5823 4.1659 0.02 0.09 P
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UN 38.3 WA VE BEFE K45 R Test method and data

38.3.4.3 W% T.3: & 3 Test T.3: Vibration \ P

383.43.1 H 1)

A IG RADLE S o RS

38.3.4.3.2 WIGFELT

R A VB2 K [ T IRSNL &, (EARIE R AIAS Y, FFReAERh AT SE L RRIRS) . IR3) R IE X,
PIAAE 7 250 200 222 6], FHIBI2] 7 FF2k, BSREON 15 . X —IRSIEFEAUG =N EARTE B Hb
LR TTAL R —ANTT A AT 12 9k, BIEI9IT 3 /N e — ARSI T []  Z51 5 i T

PEXT RS T4, Wa B EAE 12 Toe AT bl CRIBA NI, FIXE 12 T 58 & 5K
Mgl CRASHILZD A AR .

XPHANR A N 7 BRREOTAG, IREF Lg, HIBKIIERSE, B RIPRIAE] 18 #i2k. Ra iR R 1R
£ 0.8 2K Caliife 1.6 ZK), FFEInIAR B2 H K IE Lk 2] 8g, (HIFRLIN 50 Mizk). R AN
TRFFIE 8g, BELEAARIGINE] 200 2%

38.3.4.3.3 # 3k

I I TP AR JE B IR . oL O CRERANTEEE K, I B G6 Rt B R T A B = T
L2237 b B J5 3L B4 6 H AN N TAEBEATIX — IR AT R R A 9096 . AL AN H B ZH RIFF
BATER . A 5 B B R ANE FH T 58 48 R RS (0 K6 FEL v AT F T 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.

38.3.4.3.3 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.

5 o —x
gg i35 A Before test IG5 After test FET | R .
Sample i (g) HLE(V) i (g) HLE(V) | Mass loss | Voltage loss Verdict

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

Al 21.4122 4.1553 21.4100 4.1532 0.01 0.05 P

A2 21.5993 4.1557 21.5949 4.1541 0.02 0.04 P

A3 21.7369 4.1592 21.7347 4.1567 0.01 0.06 P

A4 21.6448 4.1639 21.6405 4.1618 0.02 0.05 P

A5 21.6577 4.1624 21.6556 4.1604 0.01 0.05 P

A6 21.8239 4.1578 21.8195 4.1553 0.02 0.06 P

A7 21.8326 4.1596 21.8282 4.1567 0.02 0.07 P

A8 21.6543 4.1543 21.6500 4.1522 0.02 0.05 P

A9 21.4352 4.1564 21.4309 4.1535 0.02 0.07 P

Al10 21.5823 4.1659 21.5779 4.1638 0.02 0.05 P
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UN 38.3 WA VE BEFE K45 R Test method and data

38.3.4.4 W T4: M i T4: Shock \ P

383441 H 1

AR 6 A AL Ll A s o) o ok ) R S

38.3.4.4.2 RIGFEF

FEL Y A b 2 ) R S R X T AR R 2 L b, SRS NS I A I BT A e 3 i . A NS 2
B RINTR B 150g, AR RFEEIN (8] 6 2280 1) IE5Z 3k i . F4h, 8 KAl Zn 4 52 B K s 508, F
KRR SR (8] 11 ZFP A2 B 5R P v o RN HEL U2 I AR FH FEL b 2 174 5 8 1717 8 52 AN [ e K el i 1) 2= 1E 5%
Wt

b2 B K kb R ]
ANEIHBAL | 150g BN (g0 = [FRerhBuBeN g 6ms
T E 3 2 50g, BUIEE (g) = 3;’;%@9@@4\% 11ms
e FURPLA TR,

B r 2 =S AR 3 LAY it B it 4 22 e A ) TR A1 852 =Rl A AR )OS 28 52 =
i, AL 18 kahi.

38.3.44.3 # 3k

WMRTER. AR TR ORI K, I H AR R0 o it sl e vt 2 7 8 s T % R S AN T
HAERAT X — IR AT F /T 90% . FRURT R AH B AT S IX — 2R . A R U B ERANE A T 58 0K
A RS0 F s AT FL Y 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.

Battery Minimum peak acceleration Pulse duration
. . . 100850 . .
Small batteries 150 g, or result of formula Acceleration (g,) = o Whichever is smaller 6ms
Large batteries 50g, or result of formula Acceleration (g,) = % whichever is smaller 11ms
* 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.
v 0 Ny N
gg 45 Hif Before test X505 After test FEEm | B .
Sample JiE(g) HLE (V) JiE(g) HLE(V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 21.4100 4.1532 21.4079 4.1503 0.01 0.07 P
A2 21.5949 4.1541 21.5906 4.1507 0.02 0.08 P
A3 21.7347 4.1567 21.7325 4.1530 0.01 0.09 P
A4 21.6405 4.1618 21.6383 4.1585 0.01 0.08 P
A5 21.6556 4.1604 21.6534 4.1583 0.01 0.05 P
A6 21.8195 4.1553 21.8173 4.1524 0.01 0.07 P
A7 21.8282 4.1567 21.8238 4.1542 0.02 0.06 P
A8 21.6500 4.1522 21.6457 4.1498 0.02 0.06 P
A9 21.4309 4.1535 21.4266 4.1502 0.02 0.08 P
Al10 21.5779 4.1638 21.5736 4.1621 0.02 0.04 P
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UN 38.3 WA VE BEFE K45 R Test method and data

38.3.4.5 W5 T.5: AMEBAIRK T.5: External short circuit ‘ P

383451 H 1)

AR GG AP A F R

Ay R v B T A 8 — BN TR B IR, AR AR SRR AR E 3 5724°C o vt ) Bk T e i B F b 4
HIR/NFIBETE, FRREAT PR AIC . AR TCIVRAS, NI RV R 2220 0 6h, KRR R b 2
A /DA 12he SRS B FEIBAHTE 57 +4°C RS2 AN HLBE/NT 0.1 KRR ) K8 2% 25 A

X R AP AR B RV A AR STIR BT RN B 57+ 4°CIE kel /b 1 /e, XRBS it , R N R
el THE R — 2, FFEACT .

T A B2 T e o R A I PR 5 il P 2% 1F T R 4T

38.3.4.53 # 3k

MRS TR A 170°C, I HARBE RS LG5 6 N ATCHA. TR, JTlK, Hibib
RN & ATEK

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 e (C)H HFIE: RBFTEER

Sample No. Maximum Temperature Verdict
Al 57.8 P
A2 58.2 P
A3 58.3 P
A4 57.9 P
A5 58.6 P
A6 57.9 P
A7 58.5 P
A8 58.7 P
A9 57.9 P
Al0 57.6 P
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UN 38.3 WA VE BEFE K45 R Test method and data

38.3.4.6 W T.6A: f#ili Test T.6 A: Impact \ N

383.4.6.1 H 1)

A7 (RIS AU ol B I 55 W] E 32 S PN P RS ML PR BB

38.3.4.6.2 WIRFEF—Edr CEMTHEANT 18 2RI R i)

PR R B T A A AR R T b — R 316 YAV RBE e 0, AR EAR 15.8 2K £0.1 £
K, KEEZAD 6 HK, sl Komf R, MEFHZKE. P91 T+0.1 TmiEmEMN 61+2.5
JEE A o Ak ik A AR AT RE 58 SCAL , s — AN U350 BEHE R R Ak ER A BH 7 /) A4 3 BT B0 6
DAY 2 ELPIE B TE A T 5 SIS EE S K SR T 2 90 VKT .

B e, VRIS S P 3E AR AT I SROEHE R O R EAR 15.8 20K £0.1 2K i S 1 Al
FEH. BkFERLRZ —dHil,

38.3.4.64 E 3k

RS A 170°C, Jf HAERK S M K55 6 /N A TG Tom, Joig Ak, MR
HRIFF & A TEK

38.3.4.6.1 Purpose

These tests simulate mechanical abuse from an impact or crush that may result in an internal short circuit.
38.3.4.6.2 Test procedure — Impact (applicable to cylindrical cells not less than 18 mm in diameter)

The sample cell or component cell is to be placed on a flat smooth surface. A 15.8 mm + 0.1mm diameter, at least
6 cm long, or the longest dimension of the cell, whichever is greater, Type 316 stainless steel bar is to be placed
across the centre of the sample. A 9.1 kg £+ 0.1 kg mass is to be dropped from a height of 61 + 2.5 cm at the
intersection of the bar and sample in a controlled manner using a near frictionless, vertical sliding track or
channel with minimal drag on the falling mass. The vertical track or channel used to guide the falling mass shall
be oriented 90 degrees from the horizontal supporting surface.

The test sample is to be impacted with its longitudinal axis parallel to the flat surface and perpendicular to the
longitudinal axis of the 15.8 mm + 0.1mm diameter curved surface lying across the centre of the test sample.
Each sample is to be subjected to only a single impact.

38.3.4.6.4 Requirement

Cells and component cells meet this requirement if their external temperature does not exceed 170 °C and there is
no disassembly and no fire during the test and within six hours after this test.

SR TR e (C) g REMEER

Sample No. Maximum Temperature Verdict
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UN 38.3 WA VE BEFE K45 R Test method and data

38.3.4.6 46 T.6 B: #5/E Test T.6 B: Crush \ P

383.4.6.1 H 1)
A7 (RIS AU ol B I 55 W] E 32 S PN P RS ML PR BB
38.3.4.6.3 WAL F—HT . CEMTHALE . f8%e. B M/ Bibf BN T 18 2K EFEE i)
e A EARRR RS (T, 18650 B ELAE N 18. 0 2£K) .
K vt BT AR AT Z TR BY I, FE I I REZMTINR, A2 58— %A R KLy 1.5 JEK
Ao BRRFREEHEAT, FIEHRBLLLN =MiGie —:

(a) AN/ EIEE] 1340.78 T4

filn. FH—/MEZEEAR 32 KRR ), B2 ik 2] 17 JEin.

(b) i T FF % 100 ZAR; 5K

(c)  HJRATEIR B IR AR IR R 50%8LL E .
—HILFIRRE Sy, LT 100 Z2REE L, s AeTE 2 /08 5 R ER) 50%, RIAT#ERIE 7).
PR T ml A 2 v s I DA i 9 ) — Tt s o ZHL 411/ 113 T2 L Yt S M SEL R T e s o [ AR Pl 82 A 0 T
FI 75 Tt .
FEANEURE A B o 1 R S — R e o TR N AR L2 6 /NI o e A FH 2 AR RO A e 1)
LB B O L .
38.3.4.6.4 # 3k
ISR A 170°C, I HAERKE R SOl5 )5 6 /NS oA o, Joikek, iAot
R RIFT S AT K
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.

TR I (C) FIE: REFFEER
Sample No. Maximum Temperature Verdict

Cl 26.3 P

C2 26.5 P

C3 26.5 P

C4 26.7 P

C5 26.8 P
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38.3.4.7 W3 T.7: i FiHh Test T.7: Overcharge \ P

383471 H 1)

AR BRIR PP A 7T 78 P P 1 PRV 2 B e Yt P 7 L PR 2 AR B2 0 A IR DL BE

38.3.4.7.2 WIGFET

7 P R JAT A 2B A2 1 G S U FR) B K T8 78 R PR I A % R ) B/ PSS R A

(a) I R A 78 FE AN R T 18 RIS, 136 A i/ Ht s S T 2 i K 78 ol P I D A £ 2 22 AR 7
PRI N

(b) il Fe R A0 70 i F KT 18 ARIN, e i) di /) Fi S IR g i R 7 fL PR 1) 1.2 Ao

BIG NAEPA R B T AT . BEAT IR I R] R 24 /M

383.4.7.3 % K

7o A AN E BT AR AN 5 7 R TCR, Toig ek, BIAFEATIER

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 disassembly and no fire within seven days of the test.

ERE TR HFIRE: RBFTEER
Sample No. Verdict

All P

Al2

Al3

Al4

Bl

B2

B3

a-Jla=liavlla=Riavliavliae]

B4
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38.3.4.8 40 T.8: sl il Test T.8: Forced discharge ‘ p
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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 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.

TR FIE: ROFFAER TR HIE: REFFEER

Sample No. Verdict Sample No. Verdict
Dl P El P
D2 P E2 P
D3 P E3 P
D4 P E4 P
D5 P E5 P
D6 P E6 P
D7 P E7 P
DS P E8 P
D9 P E9 P
D10 P E10 P
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FEf R - Photos of the sample

M2 CIE D
Battery (top view)

FIBZH (S IHED
Battery (back view)
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FEf R - Photos of the sample

HLH 458
Battery Nameplate

Joft it

Component cell
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Test equipment list
o B 2 2V
5 % o5 ms | memows | FEEH
No. Name Type Equipment No. | Calibration Date D
1. ﬁ%zﬁﬁ 34401A S006 2019.02.11 J
Multimeter
TR
2. Electronic Scale TP-214 S498 2018.04.19 J
AR R4
3. Low Pressure Chamber Q025 S538 2018.08.17 J
PR I A 6 AR
4. Rapid Temperature — S633 2019.06.28 J
Alterate Chamber
ke G
5. Vibration Platform DC-600-6 S659 2018.07.14 J
i a
6. Shock Platform CL-50 S660 2018.07.13 J
s FH B ek 4
7. The thermal abuse | g 156 $562 2019.01.03 J
explosion-proof test
Chamber
8. zﬁfﬁ}ﬂ%%ﬁ 3X32-10/80 S638 2018.05.30 J
Short-circuit Divice
9. i RG GL840-WV S679-2 2018.09.28 J
Data Collector
Bt R gL
10. Crush/Acupuncture BE-6064 S464 2018.07.05 J
Platform
11. FLIfL LR DH1716A-9 S571 2018.06.07 J
DC Power
RERYNEER/
12. DC Power DH1716A-9 S572 2018.06.07 J
13. FLILHLTR DH1716A-9 S573 2018.06.07 J
DC Power
yray N
14, ELJL LR DH1720A-1 $626 2018.05.15 J
DC Power
IR A
15. i 20V5A S635 2018.06.06 J

Battery Tester
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This test report is invalid without testing stamp.
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The test report shall not be reproduced except in full without the written
approval of the Laboratory.

ARG RB SR RN SR A R

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

tested.
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