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[ . Sample Description #£f##R

Name of
Sample

R FR

Lithium-ion polymer battery

T

Revnaib

ns

033040

Manufacturer’s
name

HIER B K

Manufacturer’s
Address

& P ik

Manufacturer’s
Contact
Telephone

HIERBRR
HTE

E-mail

HRAE

kI

Trade Mark
[:L2

Shape
TR

Prismatic

(L

Size R~}
(LxWxT)

(41.6x30.2x2.
9)mm

Nominal
Voltage

PR LR

Rated
Capacity

PERE

300mAnh
1.11Wh

Charge Voltage
TR

4.2V

Nominal Charge
Current

PRFRTE L LT

Maximum
Charge
Current

BOKTEH R

End of Charge
Current

SERTEH R

Discharge
Cut-off Voltage
TR L e

Nominal
Discharge
Current

PRERTBCHE B

Maximum
Discharge
Current

BORTH L B

Cell Model
RS

033040

Cell Nominal
Voltage

AR AR B R

Cell Rated
Capacity

CERICE TR

Cells Number

AR

Sample
Receiving
Date

R B H

2019.12. 23

Testing Date
Wk H

2019.12. 23

2020. 01. 02

II. Test Standard U5

UNITED NATIONS "Recommendations on the TRANSPORT OF DANGEROUS GOODS Manual of Tests
and Criteria" Sixth revised edition Amendment 1 (ST/SG/AC.10/11/Rev.6/Amend.1)

WA (T faka bt

Vg RIS AR HET M) BB RUE IE 1 (ST/SG/AC.10/11/Rev.6/Amend.1)
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M. TestIltem AT H

T.1. KAltitude simulation ) T.5. [XExternal short circuit #hfs%e 4

T.2. XThermal test &R T.6. [Olmpact/ XICrush f##di/$[E
T.3. [XVibration #Ez) T.7. [XlOvercharge it 7
T.4. XShock i T.8. [XForced discharge 5% H,

IV. Test Method and Requirement JUi 5 EMZER

T.1. Altitude simulation =Sl

Purpose HH
This test simulates air transport under low-pressure conditions.

ARG BAULE MR E S T 252
Test procedure JRERF

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).

PRI FELVB AN F 2 R AE )5S TR T 1.6 TIAAIA R E (20 £ 5 °C) TAEME D 6 /M.
Requirement E3X

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.

HURTESIE. TCHE. TR, ERBATERA, I ELAG R Fl e AL (R K 5 O TF B A T
HAEHEATI RIRT IR 90%, HULAIBA I AIX BR. A0 BE N RAE T 58 2B R A 1
535 o4t T 28 .

T.2. Thermal test I& iR

Purpose HH

This test assesses cell and battery seal integrity and internal electrical connections. The test is conducted
using rapid and extreme temperature changes.

AR VPfly e b R PR 20T F 3 i o e M R PR PR B . R ) PR SR AR s 1 R AR AT
Test procedure JRERF

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 until 10 total
cycles are complete, 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.

RIS HL AT Y 2 R AR BIR RS T 7222 CHIKM TR ED 6 /N, #58 BAERRIRES T - 40
+ 2 CHZM NFBED 6 /AN PRSI0 R B 2 (R iR B K [RN RN RE oy 30 4. tbA P R AT, 3
FERL 10 Ik, HEENG TR RIS bR BT AR BR B (20 £ 5 °C) FAFAL 24 /BETo 0T KRB b Al s 2,
T 78 T W TR iR (RIS (R 22/ N 12 AN

Requirement E3R

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.

WERTCE I TCHFR. TR, ToRERANTCE ), I HARS 6 f b ol F il 2 A k6 A (T B B AN/ N T
HAERATIX— 1B AT FL TR Y 90%,  Ft AN i RIAF &I — 2R . A 50 i IR I R ANE I T 58 RS ik
%) FELVH R L A
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T.3. Vibration #z3}

Purpose HH]

This test simulates vibration during transport.
AR I AR A IS i A IR S

Test procedure JIREF

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 gn 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 8 gn occurs (approximately 50 Hz). A peak acceleration of 8 gn is then maintained until the
frequency is increased to 200 Hz.

For large batteries: from 7 Hz to a peak acceleration of 1 gn 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 gn occurs (approximately 25 Hz). A peak acceleration of 2 gn is then maintained until the
frequency is increased to 200 Hz.

Py N P 2 R T AR BN 6 B TR B A BE I R T AR T AR e vE I A I R B . IRBN N 1E 5K
TE, XTEIARR 7 5223 200 #52%, BRI 7 #R2E, PSRN 15 3Bl IX—HRBNIE RN =AY FAHEE B
Wb 22 e 7 AL A — 7 ) LR REAT 12 IR, SO 3 /N e —ANIRE) T 18] 4 25 i 18I T L

YERTE A, BT EA R 12 T 50 i rVb A A v 2 (R yl R /N RS vl 2H ), AIRE 12 T 5 SR
Mg CR AL L il 2H ) B AR

XF RN Bt . N 7 FRZETTAR, OR¥F 1 gn BRI EE, FELRIEIE S 18 #f2k. ARG RRIE{R <R

£ 0.8 ZR(E e 1.6 Z=2K), JHIG I B 3] 5 A INi#E FEL F 8 gn(AiEe 204 50 ##24) . K4 i K s B2 LR FF7E 8
gn EL BRG] 200 2% .

XPRABEIBA: N7 Bh2ETF0E, DREF 1 gn BISRCORIERE, ERAARIL S 18 2%, A5 K IRIECRIFE 0.8
ZK(ERFE 1.6 ZK), FEI IR B 2] SR INIE AR 2 gn(BER L1 25 ##2%). KRN E R FFTE 2 gn B
FAR B hnE) 200 ##2% .

Requirement E3R

Cells and batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture
and no fire during the test and after the test and if the open circuit voltage of each test cell or battery directly
after testing in its third perpendicular mounting position is not less than 90% of its voltage immediately prior to
this procedure. The requirement relating to voltage is not applicable to test cells and batteries at fully
discharged states.

IR P ARG S5 B IR . AR ORI JoBERAITTRE K, I HAEAS e v v v 2H AR B =
L2 BT A b e J5 57 RIS H) T 28 H AN TAE AT X — UG AT FEUR ) 90%,  FRLVB AN L it 4 B A7 5 AT 2L
Ko A% LR ISR ANIE T 58 B0 RS R 050 v v A RV 2

T.4. Shock M+

Purpose HH]

This test assesses the robustness of cells and batteries against cumulative shocks.
AR I VYAt P R FEL v ZE 0 SR A et R P i B2 A B

Test procedure JiREF

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 gn and pulse duration of 6
milliseconds. Alternatively, large cells may be subjected to a half-sine shock of peak acceleration of 50 gn
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
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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.

Each cell or battery shall be subjected to three shocks in the positive direction and to three shocks in the
negative direction in each of three mutually perpendicular mounting positions of the cell or battery for a total of
18 shocks.

6 R b AT R b P N ] S R K AR IR ML b, STERSCHE A R Bl A T AL 1 P 2T

AN HL 22 32 S KNI FE 150 gn AR RFEEIS ] 6 2 A0 A RS2 b il o AN, R s 20 22 32 B K
HSE 50 gn ATk RS (] 11 AP f 4 1R 5Z B .

BEAS B ANZE 32 1) IE SR U8 v ol 8 B R I P B ke T M AL R B o /N R 2 ) Bk Rp St 1) 6 2240, K
R AL IR bk R ST 1R) 11 2280, BLR AU TSR A I 1 e AR PR P de K

B Rt B R 2 Z0E — A A 3 LA PR B R 2 22 BT R R IE AR T [ 48 32 =R, R AE RO 1)
gz =y, RMILEZ 18 knhii.

The formulas below are provided to calculate the appropriate minimum peak accelerations.

PAR 23 ORI T S 0 i (IR PR B e R i
Battery Minimum peak acceleration Pulse duration
Hi it 4 AR PR P s K 5 Jik bR 2 I 1)

150 g, or result of formula

Small batteries | e
/N T 4 Acceleration(g,) =‘\,I f ]

“ IMAaEBs & J

whichever is smaller

50 g, or result of formula

Large batteries 3 ooo-.::")

ot Acceleration(gr) = | Frzss-

whichever is smaller

* Mass is expressed in kilograms.
& T R as

Requirement E3k

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.

NPT THA . TofR. BTG K, I ARG f b el B 2 AR08 J5 T B L AN T
HAEBATIX — 1A GG H ) 90%,  HL it AT il 2 BI AT AaxX — oKk o A 9% i R I 2R ANE T T 8 AR A 1
45 rE AN Fth A
T.5. External short circuit #Mi%E %

Purpose HHJ

This test simulates an external short circuit.

AR I A S S RS

Test procedure WA

The cell or battery to be tested 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
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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.

XA R B R, BB — B SR TR, (S A SR SE B AR BE IS B ST AR E TR 57 £4 °C. X
SN ] P A R e r v el FE VB ZEL ) RN T, XT3 AN R N [R) BB DU AS AIIE 3¢ o ey AT IR A
DU /N TR e A /I T i Y 2 ) B e I R RS 2270 6 /NI, DR B R VAT KR R Y A Y B B T TR R 222 12 /N AR
HER LT ZH RITE 57 £ 4 °CHR M FEZ SR/ T 0.1 BRI HIKGES A6 X — R RK 2% A RLTE FRI B FE T A
SRt I ) 57 + 4 °CIa kB> 1 /M, AR KR IR BB I | Ahre i B Bk 1 56 b B 54 ) ) B v
T THIE ) =0 22— IR T 8UE

ST B B LT 7 220 T2 F SR

Requirement E3k

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 during the test and within six hours after the test.

RSN A 170°C, I HAERK S AR L ik5 )5 6 N Ao, o, ok, R AE
HRNFF S ATE K

T.6. Impact / Crush #E/# &

Purpose HEI

These tests simulate mechanical abuse from an impact or crush that may result in an internal short circuit.

AR5 B GRS U0 8 o B T S5 ] BB I S P R A AU E A

Test procedure — Impact (applicable to cylindrical cells not less than 18.0 mm in diameter)

WRARRF & GEHTERANT 18.0 =K A EFEIE Hiith)

The test 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.

TR Lt BT A F JECPE SRR R T o — 4R 316 BUANSB AN e e Rty BN ELAE 15.8 2K+
0.1 2K, KEED 6 HX, sl Kimi R, MEZFHZKH K591 TwE01 TwiEMmN 61+£2.5
JEK e Ak % 28 A e AR 52 SCAL AR — AN L0 BEHE R L X 9 AR e B ) /)~ 0 2 L 0T B3 B 3%
il TEEPUESEEH T 9 SRR SKCF R R 90 EET.

Feszal (IRRE, h N 5 PR AT IR SRR A O EAR 15.8 £ 0.1 KIS IR A EE.
H—ikE ez — kgt

Test procedure — Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less than
18.0 mm in diameter)

WA - $TE GEH TR, &SR, B M/ A b ER /N T 18.0 2K FEF:E i)
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;
(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

Report No. #1544 5: TCT211217B139 Page 6 of 18 % 6 G}t 18 11
Hotline: 400-6611-140  Tel: 86-755-27673339  E-mail: tom@tct-lab.com  http://www.tct-lab.com




TCT !

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.

K Lt BT AR P AT 2[RI T, B BRI, AR 58 — MRl m L RE KL 08 1.5 JEOK/
Mo FrIERFEEET, EBMILLT =R —:

(@) Sy EIEF) 13 T4+l + 0.78 T-A+iil;

(b) bR L R R/ 100 224K 8-

(c) b T AR IL 5 4R JE L ) 50%mk LA L .

—HIERIRRE ) IS N 100 Z2ARECED, BiAitA I 208 R R LR 50%, RIAlf#ERIE 7).

WA TR BCER P S Bz B 1) — T Bt s o 1410088 T Tl SN2 MG PR SR SR Tt e o B4R T b S A5 G o
BT R -

B Bt B TR Bt Rl — kB RS . R 4R EE 6 /N RIS RIS A 2 Al A Ao At 1058 1Y
L BT F AT

Requirement E3k

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.

WMRAFREANHIL 170 C, HEAEREEEY LR 5 6 /AN Tk, T, ok, HibFHEh
HENFF A AT .
T.7. Overcharge it 7,

Purpose HH]

This test evaluates the ability of a rechargeable battery or a single cell rechargeable battery to withstand
an overcharge condition.

AARIS VPl T T 78 H HL v 2H B AT T 7 R — R F 2 R 2 0o B T R T ) R
Test procedure JREF

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 18 V, the minimum voltage
of the test shall be the lesser of two times the maximum charge voltage of the battery or 22 V.

(b) When the manufacturer's recommended charge voltage is more than 18 V, 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.

78 PR R A0 22 11 22 1o A AR B R R 8 7 A AR I o e A e /N L 2 R

()il & A W 78 AL AN KT 18 AR, 66 A ) Fi s 2t r 2 e K7 R P TR O  fi B 22 (R
PRI E

(b))l & W ) e HL H KT 18 AR, 28 AR g /) LS B R B R e W FLR ) 1.2 Ao
RIS N AE IR N AT AT IR I TR R 24 /NI
Requirement E3kK

Rechargeable batteries meet this requirement if there is no disassembly and no fire during the test and
within seven days after the test.

7o H b AR IR I AR P ANRIR S5 7 RN Tokek, BRI G ARTIER .
T.8. Forced discharge 5& i

Purpose HHK]

This test evaluates the ability of a primary or a rechargeable cell to withstand a forced discharge
condition.

PN o R Al L sl D e R VR O
Test procedure JRFEF

Each cell shall be forced discharged at ambient temperature by connecting it in series witha 12 V D.C.
power supply at an initial current equal to the maximum discharge current specified by the manufacturer.
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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).

BEAS B BAE ISR L T 55 12 AR ELIA v R A TR AE AR R HL U A5 1 f1) 38 7 2 0 A R DR TR P U P 2 A T el
TBCHL

R 24 /AN AR (1 R PR e S5 BRI AT R BB, RIS R 45 RO TR LA . X RE AT HEAT SR 1 TR
TCHL RS TR (/0N I ) 2 25 FLAE 7 B R AT 46 16 L AL (2 3% ) o

Requirement ER

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.

5 et 7 P B SR R ARG 7 TR, Bk, B AR IEER.
V. General terms and definitions —fARiEEE X

Table 38.3.1: Mass loss limit
% 38.3.1: JiEALIRE

Mass M of cell or battery Mass loss limit
Ll B It ZH T = M bi=ciiPN e
M<1g 0.5%
1g < M <75¢g 0.2%

M > 75g 0.1%

In order to quantify the mass loss, the following procedure is provided:
Mass loss (%) = (M1 - M)/M; x 100
iR REAE, TN AR
E‘i%%ﬁ‘%(%) = (M1 - Mz)/M1 x 100

Where M1 is the mass before the test and M2 is the mass after the test. When mass loss does not exceed
the values in Table 38.3.1, it shall be considered as "no mass loss".

A M1 RRIRT IR, M2 255 I E . R Rk AN 3% 38.3.1 Frd (08Ul NN “To
BT .

Leakage means the visible escape of electrolyte or other material from a cell or battery or the loss of
material (except battery casing, handling devices or labels) from a cell or battery such that the loss of mass
exceeds the values in Table 38.3.1.

B AR T UL SR AR B AR A ot AN i B A P Y, SR T SR T A R R R AV
HbAhse . HRisE . Bbras) , pUEHUKEIT % 38.3.1 Fral A .

Venting means the release of excessive internal pressure from a cell or battery in a manner intended by
design to preclude rupture or disassembly.

AR AT 7 ORI B H Ve 2 N B S KR T, 7 L AR AR B AR A

Disassembly means a vent or rupture where solid matter from any part of a cell or battery penetrates a
wire mesh screen (annealed aluminium wire with a diameter of 0.25 mm and grid density of 6 to 7 wires per
cm) placed 25 cm away from the cell or battery.

VA Fi HE BB R AT v T B T LA AT T 20 1 I AR 0 o 2 S TCAE 2 e Tt s e v 25 em Ab Y22 (AR
0.25 mm HIRER2z, WIEE AR 6 £ 7 (L) .

Rupture means the mechanical failure of a cell container or battery case induced by an internal or
external cause, resulting in exposure or spillage but not ejection of solid materials.

TR A P AR AN S BT 5 1) Y 2 45 B A VB ZEL A SE M LRI, 3 i ) B 8 B it 1Y, (B T FETAA T 5

Fire means that flames are emitted from the test cell or battery.

S TR TR FEL T B RV A K E
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VI. Main Test Apparatus =E 3R { 5

Serial No.

BEMS

Name of Equipment

BHBHK

Model
e

Calibration Date
IDue Date
B H #1213 H

Low Altitude Simulation
Tester

IR s o 2 AR AR B A

GX-3020-Z

2019.04. 16

2020.04. 15

Vertical Shock Test
Instrument

e Eofdrdie e

2019. 09. 06

2020. 09. 05

Vibration test instrument

IRk &

ES-3-150

2019.04. 16

2020.04. 15

Battery Test System
CEREM IR

CTS 20V/10A

2019. 04. 17

2020.04. 16

Crush Test Instrument
R R R I

BE-6045T

2019.04. 16

2020.04. 15

Battery Short Circuit Tester
H v g L

GX-6055-B

2019.04. 17

2020.04. 16

Electronic Balance
R

PTT-A+300

2019.04. 16

2020. 04. 15

Data Collector

34970A

2019.04. 16

2020. 04. 15

DC POWER

PSW 80-27

2019.04. 16

2020.04. 15

Battery Impact Tester
CERURU LS R I

BE-5066

2019.04. 16

2020.04. 15

Digital Multimeter
Her A

2019. 09. 06

2020. 09. 05

Programmable high & low
temperature test chamber

AR R IR R

GX-3000-150

2019. 09. 06

2020. 09. 05
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VII. Test Data JiR%E

T.1. Altitude simulation &l

Test
sample
status
DA
RE

No.

Pre-test 104 A

After test R4 5

Mass | Voltage
Ji & SENES
(9) V)

Mass | Voltage
i CEREN
(9) (V)

Mass loss
Rk
(%)

Change
ratio

L G (%)

Status
g

first cycle,
fully
charged
state
H I
T HIRES

1#

6.983 4.18

6.983 417

0.00

99.8

Pass &%

2#

6.985 417

6.983 417

0.03

100.0

Pass &%

3#

6.975 4.18

6.975 4.18

0.00

100.0

Pass &%

4#

6.972 4.19

6.972 4.19

0.00

100.0

Pass &

5#

6.975 4.18

6.975 4.18

0.00

100.0

Pass &%

25th
cycle,
fully
charged
state
25 RAEHH
T HARAS

6#

6.971 4.18

6.967 4.18

0.06

100.0

Pass &%

T#

6.983 4.18

6.983 4.18

0.00

100.0

Pass &1&

8#

6.989 4.19

6.989 4.18

0.00

99.8

Pass &%

o#

6.982 4.18

6.982 4.18

0.00

100.0

Pass &%

10#

6.975 417

6.975 417

0.00

100.0

Pass &1&

Notes E£%B:: Ambient temperature ¥FiEiEE: 23.2 °C.

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change
ratio is not less than 90 %. Wi)5, FEMTGEIN. TTHF . AR THRMITGE K. BEEANT 90 %.

T.2. Thermal test IR

Test
sample
status
DA
RE

Pre-test {4 Aif

After test R4 5

Mass | Voltage
Ji H
(9) (V)

Mass | Voltage
Jii & L
(9) (V)

Mass loss
R
(%)

Change
ratio

Lk B (%)

Status
ghER

first cycle,
fully
charged
state
ER/EN
RS

6.983 4.17

6.978 4.15

0.07

99.5

Pass &

2#

6.983 4.17

6.979 4.14

0.06

99.3

Pass &1&

3#

6.975 4.18

6.972 4.15

0.04

99.3

Pass &1&

4#

6.972 4.19

6.968 4.15

0.06

99.0

Pass &1&

5#

6.975 4.18

6.971 4.15

0.06

99.3

Pass &%

25th
cycle,
fully
charged
state
25 RAEH
T HUIRES

6#

6.967 4.18

6.965 4.15

0.03

99.3

Pass £t

T#

6.983 4.18

6.978 4.14

0.07

99.0

Pass &1&

8#

6.989 4.18

6.985 4.15

0.06

99.3

Pass &1&

o#

6.982 4.18

6.978 4.15

0.06

99.3

Pass &%

10#

6.975 417

6.972 4.15

0.04

99.5

Pass &%

Notes E£¥&: Ambient temperature A3%iEE: 23.3 °C.

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change
ratio is not less than 90 %. MIJ5, FEMILET. LHF U LR, R MTGE K. BEEANT 90 %.
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T.3. Vibration #&zh

Test
sample
status
TEAE
RE

Pre-test i 4 Aif

After test R4 )5

Mass | Voltage
Ji HLE
(9) (V)

Mass | Voltage
JiE HLE
(9) (V)

Mass loss
gk
(%)

Change
ratio

T EE (%)

Status
gE R

first cycle,
fully
charged
state
HIKAEH

6.978 4.15

6.978 4.15

0.00

100.0

Pass &%

2#

6.979 4.14

6.979 4.14

0.00

100.0

Pass &%

3#

6.972 4.15

6.972 4.14

0.00

99.8

Pass &%

4#

6.968 4.15

6.968 4.15

0.00

100.0

Pass &%

5#

6.971 4.15

6.970 4.15

0.01

100.0

Pass &

25th
cycle,
fully
charged
state
25 RAEH
IR

6#

6.965 4.15

6.965 4.15

0.00

100.0

Pass &%

T#

6.978 4.14

6.978 4.14

0.00

100.0

Pass &%

8#

6.985 4.15

6.985 4.14

0.00

99.8

Pass &1&

o#

6.978 4.15

6.976 4.15

0.03

100.0

Pass &%

10#

6.972 4.15

6.972 4.15

0.00

100.0

Pass &1&

Notes EBE: Ambient temperature £ i5iE % : 23.3 °C.

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change
ratio is not less than 90 %. WA/, FEmILER. LHA.

ol TRERAMTE K. BEEEA/NT 90 %.

T.4. Shock

Test
sample
status
DAL i
R

Pre-test X4 Aif

After test X% 5

Mass | Voltage
Joi B F
(9) (V)

Mass | Voltage
Joi CElES
(9) (V)

Mass loss
JRE R
(%)

Change
ratio

LI L (%)

Status

5

first cycle,
fully
charged
state
EER/CEN
W HUIRZS

6.978 4.15

6.978 4.15

0.00

100.0

Pass &%

2#

6.979 4.14

6.976 4.14

0.04

100.0

Pass &

3#

6.972 4.14

6.972 4.14

0.00

100.0

Pass &%

4#

6.968 4.15

6.968 4.14

0.00

99.8

Pass &1&

5#

6.970 4.15

6.970 4.15

0.00

100.0

Pass &1&

25th
cycle,
fully
charged
state
25 IKAEH
i HRAS

6#

6.965 4.15

6.965 4.15

0.00

100.0

Pass &1&

T#

6.978 4.14

6.978 4.14

0.00

100.0

Pass £t

8#

6.985 4.14

6.985 4.14

0.00

100.0

Pass &1&

o#

6.976 4.15

6.973 4.15

0.04

100.0

Pass &%

10#

6.972 4.15

6.972 4.14

0.00

99.8

Pass &%

Notes ¥EBE: Ambient temperature #3575 /% : 23.3 °C.

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change
ratio is not less than 90 %. WIiAJ5, FEMICBIR. LHEA. k. BRRATEER K. BIERA/NT 90 %.
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T.5. External short circuit #M5EE
Test sample status No. Maximum external temperature (°C) Status
DAL SRS %S KM e =i E(°C) iR
1# 57.2 Pass &
, 2# 57.3 Pass &%
first cycle, fully
charged state 3# 57.1 Pass f i
DABIRH RS
HRiReT a 57.4 Pass &H%
5# 57.3 Pass &%
6# 57.2 Pass &%
7# 57.4 Pass &%
25th cycle, fully
charged state 8t 57.5 Pass &%
25 AEAHHUIRZS
AR R o# 57.4 Pass &%

10# 57.3 Pass &%

Notes ¥£¥R: Ambient temperature 3355 F: 23.4 °C.

Test sample external temperature does not exceed 170 °C and there is no disassembly, no rupture
and no fire during the test and within six hours after the test.

DARE fh R TR A 170 °C, WAt 5IBU5 6 /N TR, TCHER. T K.

T.6. Crush # &

Test sample status No. Maximum external temperature (°C) Status
IR IR S ERE] I it B2 (°C) 4
1# 23.5 Pass Hi

first cycle, 50% 12# 23.4 Pass &%
charged state

13# 23.7 Pass &#%
B URAEHR 50%75 Hutk -
N 144 23.5 Pass &%

154# 23.4 Pass &1%

16# 23.6 Pass 1%

25th cycle, 50% 17# 23.7 Pass &%

s ;g;esdof;e e |18 23.8 Pass

A 19# 23.7 Pass &%

20# 23.5 Pass &%
Notes ¥EBE: Ambient temperature 355 & 23.4 °C.

Test sample external temperature does not exceed 170 °C and there is no disassembly, no rupture
and no fire during the test and within six hours after the test.

DR R IR LA 170 °C, WK S5I0BUE 6 /A TERE . TR, Tk K.
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T.7. Overcharge i3 72 B
Test sample status No. Status
DA SRS s ZiR

21# Pass &%

first cycle, fully charged state 22# Pass &%
G R RS 23# Pass &%

24# Pass &%

25# Pass &%

25th cycle, fully charged state 26# Pass A

28# Pass &%

Notes ¥£B: Ambient temperature ¥ 555 /%: 23.3 °C.
There is no disassembly and no fire during the test and within seven days after the test.

FEaAE PR S 7 RN ToE . Tok k.

T.8. Forced discharge 335 H

Test sample status No. Status
AL SRS T g5 R
29# Pass &1%
30# Pass 5%
31# Pass &%
32# Pass A 1%
first cycle, fully discharged state 33# Pass &1%

RV SR GRS 34# Pass &%
35# Pass &%
36# Pass & 1%
37# Pass &%
38# Pass & 1%
39# Pass &%
40# Pass &1
41# Pass &%
424 Pass &%
25th cycle, fully discharged state 43# Pass &%

25 G 58 2 FRAS 44# Pass &%
454 Pass &%
46# Pass &1%
4ATH# Pass &1
A8# Pass i

Notes {£B:: Ambient temperature &R E: 23.5 °C.
There is no disassembly and no fire during the test and within seven days after the test.

FEA AR RIS 7 RA TSR TEE K.
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VII. Conclusion %5if

Name of
test items

No
E | wame
G

Cause number of
standard

HERK S

Test Result
RELR

Conclusion
i

Remark

&

Altitude
simulation

ey 2 AL

38.3 Test T.1
38.3 4w T.1

See Appendix
T.1. Altitude
simulation JLFfI3 T.1.
1 LA

Thermal
test

iR 2RI

38.3 Test T.2
38.3 K T.2

See Appendix
T.2. Thermal test
DB T.2. 35 iR 56

Vibration

IRz

38.3 Test T.3
38.3 K T.3

See Appendix
T.3. Vibration
LR T.3.485h

Shock
s

38.3 Test T.4
38.3 {4 T.4

See Appendix
T.4. Shock
DLHR T.4. 00

External
short circuit

SR

38.3 Test T.5
38.3 W T.5

See Appendix
T.5. External short
circuit

IR T.5. 405050 2%

Crush
E7iyan

38.3 Test T.6
38.3 4 T.6

See Appendix
T.6. Crush
LB T.6.4%

Overcharge

TR

38.3Test T.7
38.3 I T.7

See Appendix
T.7. Overcharge
IR T.7. 0788

Forced
discharge

iR fil] TS H

38.3 Test T.8
38.3 I T.8

See Appendix
T.8. Forced discharge
DR T.8. 5 i H

According to the standard:

RIEPRHE:

UNITED NATIONS "Recommendations on the TRANSPORT OF DANGEROUS GOODS Manual of Tests
and Criteria" Sixth revised edition Amendment 1 (ST/SG/AC.10/11/Rev.6/Amend.1)

A E LT a2 it R AbR T 2575 BT IRBIE 1 (ST/SG/AC.10/11/Rev.6/Amend.1)
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IX. Picture of the sample #HHEH

Picture 1. Battery view

BlA 1. s E

Picture 2. Battery view

BlF 2. HitdRE
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Picture 3. Cell view

BA 3. HEmE

Picture 4. Cell view

BA 4. BHRE
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Picture 5. Protection board view

B 5. fRIRALE

o_—
.
.
- —
B
.
= S
o

.‘Ivvi|Ii'|'|:H!I"Iﬂ.lnlﬁl»lll)nll |
ww g} 0z 0 OV 0S 09

0z o oy 0S 09 o2 08 06 00LoL o

Picture 6. Protection board view

B R 6. RPIALE

******End Of Report ﬁ%%;ﬁ******
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Important Notice

EREH

. The test report is invalid without the official stamp of TCT.
AR TCT #FH IR

. _Il\_lgt_?_ody is allowed to photocopy or partly photocopy this test report without written permission of
A% TCT HifFEE, AMFEH B E HI ARk & 1.

. The test report is invalid without the signatures of Ratifier, Reviewer and Testing engineer.
AR BIHAEN . HRZN . LR AL TR

. The report is invalid when anything of following happens — illegal transfer, reproduce,
embezzlement, imposture, modification or tampering in any media form.
RHEEAL. &6l S B, Rk SRME RS B SR 5 B IE k.

. Objections to the test report must be submitted to TCT within 15 days.
SR EBEA RV BT ERRE 2 HE 15 RN AR A T4 H .

. The test report is valid for the tested samples only.
AR A ANORS ZR I R A R

. The Chinese contents in this report are only for reference.
AR T SN E NS

. This report belongs to quote for the record, the reference test report TCT191223B030.
I & A& S, 2% HE TCT191223B030.

Shenzhen TCT Testing Technology Co., Ltd. RN T 3@ IS A B A ]

2101 & 2201, Zhenchang Factory, Renshan Industrial Zone, Fuhai Subdistrict, Bao'an District, Shenzhen,
Guangdong, China

TR 5 2 XAR UM oAk XA () Tk DR 5 RO il T 2101, 2201
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