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Product Name Li-ion Battery Client SHENZHEN ZONYOU POWER CO.,LTD
TR 22 X V4 2 f 18 b i 18 8 R v = [ 25 —
——— 7Y 102540, 3.7V FEE | T3 D |
Model/Type 1200mAh, 4.44Wh Client 3rd Floor D Cth}SanWel Second Indgstr.lal Zone
Address Port Channel XiXiang Street Bao'an District
ShenZhen
e SIAL IS TR gy s | i s R A
Sample Quantity atteries, Manufacturer | SHENZHEN ZONYOU POWER CO.,LTD
25 component cells
GRIIT 5 22 X V8 2 f 1 i 5 0 0 R 78 = [l 5 —
o A IETIHAE | TALK 3 B D
Sample Source Submitted by Manufacturer | 3rd Floor D ChaXiSanWei Second Industrial Zone
Manufacturer Address Port Channel XiXiang Street Bao'an District
ShenZhen
BeFE FIH 015.00.08 £ | BT A KRR AT
Receipt Sample Date T Factory SHENZHEN ZONYOU POWER CO.,LTD
PRI 5 22 X VY 2 4570 i 0 0 e v = [ 58 —
K AL Bk DK SHED |
Testing Kind Entrusted Test Factory 3rd Floor D Cth}SanWel Second Indgstr'lal Zone
Address Port Channel XiXiang Street Bao'an District
ShenZhen
FES H FUBHIE (St S
) A art Date) : 2018.04.08 ghi it [A] (Complete Date) : 2018.04.27
Testing Date
RIS IR % (Temperature):  (22.1~24.4) ‘C;  {E& (Humidity): (21~37) %R.H;

Testing Environment

KA JE 71 (Atmospheric Pressure): 101kPa

UN 38.3, Rev.6 (TR EVEHMEB—REMbRAETFM) 565 =585 383 1 (&8

IGARE/ 7 B R AN B R
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).
A UN 38.3 (ST G B Wia i () g W —iXIe AbRiE ) 58 =314) 38.3 15 (& /@ 4H
FEL MR B L ZE ), RV 2 EAT TR AR R L R AR IRA AT . e
RIS 5 7B VAN SR AR vl D WS ML B R 0 A BN N s W A 7 v D WAt 1)y QR N

Testing Description

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.

Rz —
Verdict FFEER Qualified
R % ,
Tested by 3 HM (Dae) : 20180427
HH % . , '
Checked by /ﬁv‘H’ A& [ (Date) : 2018.04.27
i tardizathon

. PR H#l (Date) : 2018.04.27 % Laboratp
it HE ﬂﬁ ﬁt | )l
Approved by % Wang Ying: HAR % 3 A Technical Manager

(5)

AT 4K He Penglin: H 34T Vice Director

T FEA PRGN FRRAGHEARIET, “FRRAGHE, R AAMHAE.

Notes: In verdict column ,“P” means pass, “N”” means no application, “F” means fail, “—"means no Verdict.
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¥R S % B General product information

FE i 258 (Sample Type):

FE A TE &
Rechargeable or not Yes
; . 2200 2\
O | i _ oy
Cell Use ectrochemistry
System
i T | B
Use electronic product | Battery Model ZY 102540
L . N 2L 0H /

AT 15 13 ;%fﬁj}:ift BERHEL LiCoO

M ALt Composing Mode 1S1P System Y ?
Batt y . = y
T AT VRIS A A A PR A 7
Manufacturer Of Cell | SHENZHEN ZONYOU POWER CO.,LTD
S A R
ZY 102540 . 1200mAh
Cell model Cell Capacity m
2L
Bk HL WERE WUE REE
. A . 1200mAh A 4.44Wh
Nominal Voltage 37V Rated Capacity 00 Rated Energy W
78 L PR ] FEL T R OREESE 78 B R 2 g
Max. Charging 4.2V Max. Charging 1200mA ) 240mA
Charging Current

Voltage Current
L2 E R H R TR LA 78 HLAELLE FLIA
Discharge Cut-off | 3.0V Max. Discharging 1200mA Charge Cut-off 24mA
Voltage Current Current

AT H . HE5 ZRF Test items, sample and Order

%5 Test No. JRITH Test Items F£ 525 Sample No. #5148 Verdict

Tl = FE AL Altitude simulation A1~A10 P

T2 I 256 Thermal test Al1~A10 P

T3 #%3)) Vibration A1~A10 P

T4 i Shock Al1~A10 P

T5 HME % External short circuit Al1~A10 P

T6 i 7/5% & Impact / Crush C1~C5 p

T7 i FF 78 #, Overcharge All~Al4, B1~B4 P

T8 SR A Forced discharge D1~D10, E1~E10 P
FERIOTULEL: Al~A14 R 1 IG5 AT HARES: B1~B4 N 50 I E & FRHUIRA: C1~C5 N 1 IRFEH 50 % 4 5E
7 H: D1~D10: 1 XAEHE2HEARES : E1~E10: 50 XOEA 2R . Ht: Al~Al4. B1~B4 R4, C1~C5.
D1~D10. E1~E10 Ky IofFit.
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; D1~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.

IR -

TI | - | T2 | —
T6 [ &k End |
17 | —~ [ 4% End |
18 | ~ [ AkEnd |

™3 | - [ T4 ] - [ T5] - | 4% End |

|
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UN 38.3 MR A¥E B K45 8 Test method and data

FEL Vb B 251 FEL Yt 2H ) B Mass of cell or battery (M) R BRAE Mass loss limit
M<lg 0.5%
1 g<M<75¢g 0.2%
M>75¢ 0.1%
38.3.4.1 R4 T.1: /& A Test T.1: Altitude simulation P
3834.1.1 H 1

ARIAANLEAR B2 TR 2B .

38.3.4.1.2 REFET

IR FEL VAT R ZH B AE IR )55 T BT 116 TG A (20£5) CRAFZE D 6 /M

38.3.4.1.3 R

MRTCBIR THER . oM. CRERATCEE K, JF HARA I it Bl i i 4175 56 f5 BT % f S AN/ N T
HAEBAT X — I AT L 90% . HIB AN AL BT 50X — 2R . A 58 L Y ZRANE T T 58 208 IR
2 H e L v AT LT 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.

= Ny TN

l‘;g i35 A Before test iR56J5 After test FET | R .

Sample JiE(g) HE(V) i (g) LR (V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)

Al 18.7821 4.1714 18.7814 4.1675 0.00 0.09 P
A2 18.7560 4.1445 18.7556 4.1422 0.00 0.06 P
A3 18.9943 4.1610 18.9940 4.1588 0.00 0.05 P
A4 18.7064 4.1891 18.7057 4.1869 0.00 0.05 P
AS 18.8276 4.1771 18.8268 4.1733 0.00 0.09 P
A6 18.8202 4.1743 18.8195 4.1712 0.00 0.07 P
A7 18.6878 4.1745 18.6866 4.1706 0.01 0.09 P
A8 18.8683 4.1783 18.8679 4.1762 0.00 0.05 P
A9 18.8064 4.1712 18.8060 4.1670 0.00 0.10 P
Al10 19.0543 4.1591 19.0541 4.1548 0.00 0.10 P
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UN 38.3 MR A¥E B K45 8 Test method and data

38.3.4.2 W46 T.2: JFIX5 Test T.2: Thermal test | P

383421 H M

AN 6 DIty P b AN A3 8 Rt 2 P b o R VAT P T R R o R R S S AN S P L PBE AR A R AT T
38.3.4.2.2 g T

UG AL A P A S PR BRI B A5 T (7222 C AR E D 6 /NI, $ PR IR0 B 55 T (-40+2)°C
TAFIRED 6 /N o PSR S TR0 B2 8] F) fe KN TR TRV Ry 30 70 o it — TR PP A HEAT, JL5ER 10 4K,
B R A AR Y A I A AAE A B IR B (20£5) C AR 24 /NN o T R ey A i il 2H, B FE T
S AR, P2 Y I ] 220 N2y 12 /NI

38.3.4.2.3 R

MBI THFR TR CBERATCE K, IF BB it B A i A U6 S5 T % S AN T
HAEBAT X — IR AT R 90% o BB AN A BIAT A3X — 2R . A R R A ERAE ] T 52 &0R IR
A TS0 R AT R L 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 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.

= YN TN

gg i\ 36 A Before test iR5& J5 After test FET | R M R A

Sample i (g) (V) i (g) F (V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 18.7814 4.1675 18.7790 4.0967 0.01 1.70 P
A2 18.7556 4.1422 18.7520 4.0922 0.02 1.21 P
A3 18.9940 4.1588 18.9928 4.1032 0.01 1.34 P
A4 18.7057 4.1869 18.7040 4.1229 0.01 1.53 P
AS 18.8268 4.1733 18.8235 4.0932 0.02 1.92 P
A6 18.8195 4.1712 18.8139 4.0971 0.03 1.78 P
A7 18.6866 4.1706 18.6835 4.0901 0.02 1.93 P
A8 18.8679 4.1762 18.8654 4.0903 0.01 2.06 P
A9 18.8060 4.1670 18.8032 4.0831 0.01 2.01 P
A10 19.0541 4.1548 19.0514 4.0879 0.01 1.61 P
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UN 38.3 MR A¥E B K45 8 Test method and data

38.3.4.3 k% T.3: 4K 3 Test T.3: Vibration | P

38.343.1 H 1

AR BRI far i R T IR BN o

38.3.4.32 g T

RV AN V2 K TIRENNLF & (EAFIE RIS, JER R Pl SEHAL IR IR S . IRBDNLE E5Z Y,
BRFAE 7 R 250 200 #h2Z 2 18], FEIAIE] 7 #6725, B8R 15 p%h. X —4Rahd R = A FLAH I B R
LRI T A E AT 12 9k, B3I 3 /e e — MRS ] 0 255 i 18] 2 L

PEXT R AR, X R FTEA L 12 T () A i b CRRIB AN b)) , A 12 T30 5K
Rl CRABSHIZE) A AN .

XPHATNR B . N 7 R ZEIT IR, REF 1gn RISROKINEE, ELRIPARIED] 18 2k . 2R J5 R IR e R fr
f£0.8 2K CEVWAE 1.6 ZK) , JFHEINMR BB K IEEETE ] 8g, (IR LN 50 k) o K KNk
FEPRFFAE 8gn EHLENIURHEINE] 200 H25 .

38.3.4.3.3 Z R

I RIS TP AR5 OB . O oA ERERAITCE K, I HAR NS f i s A A AR 58 = A
B2 35 b a6 Ja B S RIS £ 0T % R AN N TR HEAT I — 1090 FT S 9096 o R b M Fi b ZH B4+
EARBENR . A I A ZRANE F T 58 T8O IR A 0 12050 FL Vb A Lt 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.

S T Ny TN

Z;E:; 1056 B Before test 46 J5 After test RS | i BT

Sample JFiE(g) ML (V) JE(g) M & (V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)

Al 18.7790 4.0967 18.7778 4.0958 0.01 0.02 P
A2 18.7520 4.0922 18.7505 4.0918 0.01 0.01 P
A3 18.9928 4.1032 18.9904 4.1027 0.01 0.01 P
A4 18.7040 4.1229 18.7003 4.1176 0.02 0.13 P
AS 18.8235 4.0932 18.8222 4.0920 0.01 0.03 P
A6 18.8139 4.0971 18.8122 4.0963 0.01 0.02 P
A7 18.6835 4.0901 18.6824 4.0883 0.01 0.04 P
A8 18.8654 4.0903 18.8641 4.0882 0.01 0.05 P
A9 18.8032 4.0831 18.8019 4.0820 0.01 0.03 P
Al10 19.0514 4.0879 19.0506 4.0874 0.00 0.01 P
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UN 38.3 MR A¥E B K45 8 Test method and data

38.3.4.4 146 T4: b dF T.4: Shock | P

383.4.4.1 H 1)

AR IR SO0 PR b R b b 2E 6o g o P T S

38.3.4.4.2 REFEF

P YR Rt P R R S R R RG2S B L, SRS RIS T A 1 BT Ak . A A %
BRI EE 1508, FAK P RpEEmT R]) 6 ZRP RSP bt . F4h, AN KB4 52 5 KOs & 50g, F
Fik R AR ) 11 ZFP A IE a2 iy o A4 Fh s 20 7 AR A1 Pt 2L 4D 5 8 T 8 52 AN TR e RN T &2 1 2 1E 5%
Wk

ERILES! BN Jik b RE S 1A]
N R A 150g, BN (g HHB/NE 6ms
R 2H 50g, BUMELE (g BN 1lms
e R A TR

BEAS I A A0TE = A T A 2 A P i e A 22 3 T 7 (0 I DT Rl 483 =k bl FRFEAE IR T [ 223 = IR
i, RILRZ 18 ki

38.3.4.4.3 E R

MRTCBI THFR oM. CRERATCEE K, IF HAA B i it A i 4175 06 J5 BT % F IS AN/ N T
HAEBAT X — IR AT R 90% o M AT AL BIAT A3X — 2R . A SR A ERANE ] T 58 & T0R IR
AT e AT R 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.

Battery Minimum peak acceleration Pulse duration
Small batteries 150 g, or result of formula Acceleration (g,) whichever is smaller 6ms
Large batteries 50gn 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 O TR R TIA
gg 36 BT Before test I J5 After test FETH | TR b p A
Sample JFiE(g) HE(V) JE(g) HiJE(V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 18.7778 4.0958 18.7775 4.0955 0.00 0.01 P
A2 18.7505 4.0918 18.7502 4.0917 0.00 0.00 P
A3 18.9904 4.1027 18.9900 4.1025 0.00 0.00 P
A4 18.7003 4.1176 18.7001 4.1171 0.00 0.01 P
A5 18.8222 4.0920 18.8217 4.0918 0.00 0.00 P
A6 18.8122 4.0963 18.8115 4.0961 0.00 0.00 P
A7 18.6824 4.0883 18.6818 4.0881 0.00 0.00 P
A8 18.8641 4.0882 18.8636 4.0880 0.00 0.00 P
A9 18.8019 4.0820 18.8012 4.0819 0.00 0.00 P
Al10 19.0506 4.0874 19.0500 4.0873 0.00 0.00 P
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UN 38.3 MR A¥E B K45 8 Test method and data

38.3.4.5 WUk T.5: 4MEF%EEE T.5: External short circuit | P

383451 H 1

ARG AR AU S BT LI

e R B R T AL 2 — BN T A s, (AP eIk EAR 2 ) 57 24°C . InF (A B T A b s Vb 2
RN, FEEAT PRAEANIC SR . AN SR ITGVE VAL, /Y r i R il ZH R 22 /0 g 6h, KR F b R HL b A4
A/ 12h, SRS A Eth B VTR 57+4°C A2 BT HBE /N T 0.1 RRG 156 6 25 1F -

X —J B SR B AE FVB B RV A A SR IR BE (R B 57 £4°CIadk el 22/ 1 /N, PR e, IR FE T P2
e T HE R 2, BT %A

LI R, B2 T B o A 8 AE A B PR 5 U P A% 1 N T

38.3.4.53 Z R

IMFA TR A 170°C, I HAE IR AR b SOl Jn 6 N ek iR, Toldk, HhAn
RN & A ITEK

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.

R TR i (CC) FIE: REFFEER
Sample No. Maximum Temperature Verdict
Al 574 P
A2 57.2 P
A3 57.8 P
A4 57.8 P
A5 57.5 P
A6 57.9 P
A7 58.0 P
A8 57.8 P
A9 58.1 P
Al0 583 P
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UN 38.3 MR A¥E B K45 8 Test method and data

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

38.3.4.6.1 H 1

AR B 6 A AU 8 o7 B T A5 T B 3 R P R ORI A

38.3.4.6.2 WA F—lEdr CGEMTHAA/NT 18 ZKMEAE -

PR R BT B A~ AR B — ) 316 BUANRANIERRAE I O, R ELAR 15.8 =K £0.1 =
K, KEZED 6 K, sl KimiRE, M_F 2 KE P01 TL0.1 TIRAEREMN 61+2.5
JE K e Ak i 2B RO RE A SUAE s A3 — A J L350 R IR+ 0 ¥ % B 7 /) ) 3 EL LIS B TE TN
DA . T8 EPIE SUE T ] T 5] SIS RN 5K SRR T & 90 VR T

e pike, VRN S PR AT I S RBE R D I BLAR 15.8 220K £0.1 2K 25 2% 1 Al
EH. FlFERLZ kg,

38.3.4.6.4 % R

WA IR A 170°C, I AR iR th SOk Ee J5 6 /NN o Jomie, Jok, R HURT L
AT & A TTEK .

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.

R TR i (CC) FIE: REFFEER
Sample No. Maximum Temperature Verdict
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UN 38.3 MR A¥E B K45 8 Test method and data

38.3.4.6 4 T.6 B: #f/E Test T.6 B: Crush | P

38.3.4.6.1 H 1
AR B 6 A AU 8 o7 B T A5 T B 3 R P R ORI A
38.3.4.6.3 WIGFF—H K CEMTHAEE . 2856, T /440 iR B AN T 18 2K M B AT fit)
e WREEATRRITS S W, 18650 FMINE RN 18. 0 22K) .
W FLTB BT A A PN T 2 TR 55 1, 5% 1 BB N R, 258 — N md s B2 K200 1.5 JEK
Yo FEIRFFEEBEAT, KNIE LA =R —

(a)  JANE I EIER] 1340.78 T4

filtn. I — MG ZEEAT 32 2 KIWUETI /), B ERUET 3] 17 J8iH .

(b) Al T ED 100 ZAR; 5%

(¢)  HIWATLIER IR A6 E L) 50%E L L.
—HIXFIRKIET), ML TR 100 Z2REEL, siRbAR IR 2K R B K 50%, HIAT#EER L 7).
PR TR m A 2 v il N7 AN e 5 ) — TRt s o 2L 11 /68 T3 9 FEL s S DAY TR SR T It s o B0 TS Pt 82 M i 2 L
F 75 TaD it s
A URE A B O R R — R e o TR B R SR 8% 6 /NI o e IR A8 FH 2 AR A T At X6
R BT A R L
38.3.4.6.4 E R
AR AN 170°C, I HAE RIS b S50 5 6 /N TSR ToRRER, ok, BB ATl
LB RN & A IR
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.

B w5 e (CC) FIE: ROFAFEER
Sample No. Maximum Temperature Verdict
Cl 24.7 P
C2 24.6 P
C3 24.5 P
C4 25.0 P
Cs 25.1 P




5 %5 (Report. No.) : S18-B0387-1 % 10 U 3t 14 51 (Page 10 of 14)

UN 38.3 MR A¥E B K45 8 Test method and data

38.3.4.7 k%0 T.7: L5t Test T.7: Overcharge | P
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38.3.4.7.2 WL/
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38.3.4.7.3 Z R

Fe L A e BEAT R AR TP ARG S 7 RN TR, e K, BIRT A ARIE K

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.

B2 HIE: ROFEER
Sample No. Verdict

All P

Al2

Al3

Al4

Bl

B2

B3

||| |||

B4
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38.3.4.8 {45 T.8: 5l i H Test T.8: Forced discharge | P

38.34.8.1 H M
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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.

FEdh o 5 HIE: RETFEER B 5 FIE: RAEHFEER

Sample No. Verdict Sample No. Verdict
D1 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
D8 P E8 P
D9 P E9 P
D10 P E10 P
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¥ B8 F Photos of the sample
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¥ B8 F Photos of the sample
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Test equipment list
WHEG R | A RAE
Fe % % 1B % 2 £ i
No. Name Type Equipment No. | Calibration Used
Date €D
1. ﬁ‘??ﬁﬁ% 34401A S016 2019.01.03 \
Multimeter
2. A . TP-214 S498 2019.04.18 v
Electronic Scale
RAE I FE
3. Low Pressure Chamber Q025 S538 2018.08.17 v
P R AR RS AR
4, ) — 633 2019.06.28
Rapid Temperature Alterate Chamber S ? Y
= — ], I 4_\
s | REUERS DC-300-3 $659 2018.07.14 v
Vibration Platform
ahefriRge J
6. Shock Platform CL-50 S660 2018.07.13
FAE A B B A A
7. The thermal abuse explosion-proof BE-T-216 S562 2019.01.03 v
test Chamber
8. LELES S GL800 S449 2018.09.04 v
Data Collector
h e b A
o | BILFFIEIALAL BE-6064 S464 2018.07.05 |
Crush Platform
10. %ﬁﬁifﬂﬁ%%&' ) 6x32-80 S638 2018.05.30 v
Short-circuit Divice
It 7 15 EL A
1y, | R L 20V5A $635 2018.06.06 N

Battery Charge And Discharge 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.
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The test results presented in this report is only valid to the samples

tested.
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