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II. Standard #R#E

Recommendations on the Transport of Dangerous Goods, Manual of Test and Criteria
(ST/SG/AC.10/11/Rev.6) Sixth revised edition.

BEE CeTakimicmi@il4s) 5/ .
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I C I Lithium Battery UN38.3 Test Report

IV. Test Method and Requirement MR 7 EFESR

Tests T.1 to T.5 shall be conducted in sequence on the same cell or battery. Tests T.6 and T.8 shall be
conducted using not otherwise tested cells. Test T.7 may be conducted using undamaged batteries
previously used in tests T.1 to T.5 for purposes of testing on cycled batteries.

FH R 7] ) R R B F T 2 BRI 33 4T 856 T.1 & T.5. {36 T.6 A1 T.8 A #HAT Hoft ik ae i vt . S 7l
IR G R, R5 T.7 af R T.1 £ T.5 B AR R,

Batteries of 1#~14# are full charged after one cycle;
Batteries of 15#~18# are full charged after fifty cycles;
Cells of 19#~23# are 50% charged after one cycle;
Cells of 24#~33# are full discharged after one cycle;
Cells of 34#~43# are full discharged after fifty cycles;
Test environment condition: ambient temperature: 20 + 5 °C.
R 1#~14#9 — A5 FUIRES ;

FELIH 15#~184#9 T+ AR RS

LS 19#~23# 9 — IR 5 50% 78 FARAS

LS 24#~33# Ny — G 78 2T R A

LS 34#~A34 9 T IRAIE A 58 A LIRS
IR A I : 20+£5 °C.

Table 38.3.1: Mass loss limit

%% 38.3.1: FimikR{E

Mass M of cell or battery Mass loss limit
R B P I 0 T o B4 R PR A

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 - My)/M; x 100
RESRREME, THUT AR
BB 25 (%) = (My - M,)/My x 100

Where M; is the mass before the test and M, 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 MR RER AT BT R, My 2 505 B . W BT EH R AR IE % 38.3.1 a8, A “.
JRERR” .
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.

BIR AR AT LLE B 0 s A BN S B e, OSBRI I AR R AR
fhie. WskeE . Bibass) , BRI K 38.3.1 A HE -

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 AR AL BT J7 ORI AL A BRI S S 1 R T, B LR R B 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.
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I C I Lithium Battery UN38.3 Test Report

AR e i I IR 2R A P P Y A AT 8 ) T A 2 5 2 T A RS B 25 em AR 22 [ (AR
0.25 mm fIHERLZ, MRS EEREK 6 2 7 F4hL) .

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 Z IR A8 N F8 B A Ji DR 5 7B P P 2 2 B LV A S LA IR, 3 RN B 2 B B L (HL G T AR 40

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

LK R RIS S BRI KB E .

T.1. Altitude simulation 7B
Test procedure AT

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).
TRIE: FEL R L A R AE R % T I T 11.6 kPa AIFAERIREE (20 £ 5 °C) N7/ &> 6 h.

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.

RO UGS e ol <. oA, CRERAMTCRE K, I HARAS 0 FE A B b AE 150 5 BT % H
JEAINT HAERAT IR — IR AT R A 90%. A7 % L s EER AN IE T - I0 k58 28 A IR A R LS A e i

T.2. Thermal test {&ER%:
Test procedure WRTEF

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.

RGO A E R ESET 72+ 2 CHREM T HEHZED 6 h, HEEHERKEEST-40+2°C
HI2AE FAEE D 6 ho PR IR I6 15 2 18] i e KT8] () B A 30 min. EFR P R 3T, JL5emk 10 iK%,
B W T AT AR IG FEVBZE PR IE (20 + 5 °C) FAFE 24 he ST R ABU SRR, 2 52 T Wi 106 Ui 58 (16 I i)
MNZ/DR 12 h.

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.

CERU ISR 1 e/ N 1 R AN 4 2 NN S 1 o S S O E g v v S L R LR B v e
FEANT HAERATIX— BRI L K 90%. A7 5 L e LR AN IE T I 58 48 AR A IR HUE A e i

T.3. Vibration #&3)

Test procedure JAFEFF

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.
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I C I Lithium Battery UN38.3 Test Report

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 (1.6 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 to 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.

RS AR K [ T HR5) & B, HASGE R TE, IR Em T SE AL R RE) . IRB) MR IETZBOY,
SHEAAAIEALE 7 Hz 1 200 Hz 2 8], FE[E13] 7 Hz, 1 RAGIAEE A 15 mine X —Rhid FEA06 = A BAH 3
ELH 22 T A A — T M B R AT 12 Ik, BN 3 he Hod— ARSI e 25 v 1 HE L

O HO A T S E AT 12 kg B ESFIE CRAESAVN R HB) , Ao 12 kg # s CK
R HHAE.

X RGESANL I 7 Hz TTAR, OREF 1 g, BIERORIEE, B RRAFRIAT] 18 Hz. SRR IRIE CREF1E
0.8 mm CEALF 1.6 mm) , FEHGINAR B BEEIEEEIAF] 8 gy (JHFELI)y 50 Hz) o H4 I fE I JE ORAF7E
8 gn ELEMIALE INF] 200 Hz.

KRB L. N 7 Hz R, (REF 1 g, SO E, EEIMRIAT] 18 Hz. R 5K IRIELRFFAE 0.8 mm
AR 1.6 mm) , JEH NS B R Nk Bk B 2 g, (BIRZIN 25 Hz) o KRIEE INGE FE AR R4 2 g,
BRI N %] 200 Hz.

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 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.

HUG ARG B0 ot < TEMRIR. JoRRANTCHE K, I HLAE 8 Hes A e i A e X 86 (1 T i
JEAVN T HAEATIX — 06 AT L 9006, 4 9% L s EESRANTE T T8 58 480 R A& 10 R A A R il

T.4. Shock
Test procedure WRFEF

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.

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.

T8 HL ARSI F v I S R R T AR I e B b, SRS A A NS FV IR BT 2 T

A B TR A Z WA INE FE 150 g AKHRFEERS ] 6 ms [ B2 b . 54K R B4 2 I H N
U 50 g MK HFEETTE] 11 ms 1) B 52 -

BEAS FRLI 32~ TE 52 38 iy DA BT B e T v R i e, /N AR e Jok b oRR N 8] B2 6 ms, KBS FLIE
JikRF SR (B 11 ms (2 IESZ BT, N ISR 2 R TH RO 2 1) di /N AR D

TN B RS B I R AE = AN FOAR 2 B F it 22 3 7 AL I IR D7 M 852 = ikails, B TE IR DT 04252 = IRt
MBI 18 b
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I C I Lithium Battery UN38.3 Test Report

Requirement EX

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.

RSB AU . Jol . o, JoRRATEEE K, I HAEAN 6 F SR e £ 1006 5 FR T Pl
JEAN T HAEEATIX — 06 A L A 9006, A 9 A L B SRANTE H 17018 78 4 T80 R A8 ) R A A e i

Battery Minimum peak acceleration Pulse duration

150 g, or result of formula

100850
Small batteries Acceleration(g,) = !' (—“]
‘\‘I v IMMAaEgE = J

whichever is smaller

50 g, or result of formula

. [{30000
Large batteries Acceleration(q,) = || Tmoz )
NAN

whichever is smaller

* Mass is expressed in kilograms.

*R B T RN

T.5. External short circuit #ME%E 8
Test procedure M RAFEF

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.

D) RS B B AP ST IR R IR B TEIR 57 + 4 °C J5, B EATAME AT RE . K 00 IR [A] X kT o e B s 1)
FOPAE T, FFHRP RIS . WERX ANV OIS T, B4 /N SN b LR I ) 2220 6 h, KHEE
IR H B ] 2270 12 he AR5 HUS B HLVBAE 57 £ 4 °C A5 N 452 — N HAE/NT 0.1 Q F A5 HL i K5 5
HL OB F IR B 3 57 £ 4 °C 2 )5, JEEI R T RFSE 1 h, KIS il s IR B R P B B IR T () — 2 B T 57
+4°C,

T AN 2R T o B 28 D N AE PR BRI T AT

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.

RS AR AR SR IR EE AN 170 °C, JF HAE IR B e b Jiki /s 6 h W Toiifk . TEmiR. oK.
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T.6. Impact / Crush E¥iphdi/HE

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

WA - EYrrdy CGEAH TEAKRTST 18.0 mm Y EF:TE Hit)

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.

It FEES BTG A B A SR R T b o — AR 316 BUANR AN RS 5 7E I 30RO, SN B4R 15.8
mm 0.1 mm, KE%/D6cm, siiSRKRS, MoH2KEH. KB—H9.1kg+0.1kg FIHEMEM 61 +2.5
om = B kv BN AN URE it 52 AL, AT — AN U350 BEAE R, X ¥4 S A7) /) ) B0 T B 3
DA EPE BB TE T 5] 3 S KR T L 90° R .

AR S, GVER S HER AT, O SRBE N B 0 BLAR O 15.8 £ 0.1 mm i R i
PN B B — IR i 2 — .

Test procedure — Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less than
18.0 mm in diameter)
WRAREF - HFE GEH THIE. SR, B/ SR E A S HAR N T 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;
(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.

S B S HE AP M EE T, BRI EERENR, TE88— N fil s LI K20 1.5
cm/s. HRIEFFEEAT, HEIHIMLL T =MiEn e —:
(@) 715 #] 13 KN + 0.78 kN;
(b) O L B R B %22 100 mV; B8R
(C) FECST AR JiR 46 S P 1) 50% 80 2
— HIXB|H KRSy R T 100 mV 80 2, s hES AR 2 /ak 7 2 11 50%,  BIVATARBR & 7
A T BRCER PSS 200N B B P TR it 1 o LT/ 13 T FL RS 00 A P JE SR T e P o [0 2 PSS 200 DA 55 0 ey 2 L
(77 T e s
TS S BT S R — kB G . RIS RE S A4k 2% 6 ho IS FH 2 A AR o oAb
PRI H S 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.

R AT LS A Feii BE AN L 170 °C, JF ARSI FE M k6 )5 6 h WSH#fR. Toilg K.
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T.7. Overcharge 37 &
Test procedure AT

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 HL FLJAT g ) 2 e S AL ) i KRR 8 7 P PR R o R e /N RS A0 R

(@) HlIEME WA EBEAKRT 18 V I, 56 B /) i e N A FELVR K 78 H HL S R I £ B 22 V
HHHIBUNE .

(b) 4fliE R I ) R 18 V, 156 1 Ee /N U R K e LR 1.2 fi%

B RAEIA LR B AT . BEAT RIS I ] Ny 24 he

Requirement E3R

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

] 7 H A AR I I AR R ARG S 7 RN TE A oK.

T.8. Forced discharge & &
Test procedure WRTEF

Each cell shall be forced discharged at ambient temperature by connecting it in series with a 12 V 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 is forced discharged for a time interval (in hours) equal to its
rated capacity divided by the initial test current (in ampere).

FEANFSE PR EGIR L T 5 12 V ELU A LR e IDCAE S A F IR A5 T ) R N ) e R T P P UL ) A A T iR
JECH o

R B 3 22 DR/ 1 P OEL 67 2 K AU 1 38 DR/ T L L UL o A RELES R TR IR ) (BT h) 4%
TS AR A B R LRI 4G IR FR. (BAAL A
Requirement E3R

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.

ANAT 78 H BR] 7 HL A SR TR R R AR e 7 R A TER AR TR K.
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V. Test procedure JRRE

Sample Preparation

T i A 25

A 4

Pretreatment
T AL 2

v

Altitude simulation
e 7S AR

y

Thermal test
IR R

A 4 A 4 A 4

Vibration Impact / Crush Overcharge Forced discharge

£z kM e e SeR Al R

i

A 4

External short circuit
AP

A 4

Finished test
SE MR
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VI. Main Test Apparatus FEMR{ 2%

Serial No.

BWEHS

Name of Equipment

BABR

Model
i)

Calibration Date
/Due Date
B H /38 H

Low Altitude Simulation
Tester

R s e 2 A DL 6 A

GX-3020-Z

2018. 04. 26

2019. 04. 25

Vertical Shock Test
Instrument

FEEM TR S

2018. 04. 26

2019. 04. 25

Vibration test instrument
PR &

ES-3-150

2018. 04. 26

2019. 04. 25

Battery Test System
R I R 4t

CTS 20V/10A

2018. 04. 26

2019. 04. 25

Programmable Temp.& Humi.
Chamber

AR A E TR R IR

BE-TH-150M8-4

2018. 04. 26

2019. 04. 25

Crush Test Instrument
T 47 7 B R X AL

BE-6045T

2018. 04. 26

2019. 04. 25

Battery Short Circuit Tester
LB IR L

GX-6055-B

2018. 04. 26

2019. 04. 25

Electronic Balance
MR

PTT-A+300

2018. 04. 26

2019. 04. 25

Data Collector

H R4

34970A

2018. 04. 26

2019. 04. 25

DC POWER
HLIR

PSW 80-27

2018. 04. 26

2019. 04. 25

Battery Impact Tester

HLt AR AL

BE-5066

2018. 04. 26

2019. 04. 25

Digital Multimeter
By

2018. 04. 26

2019. 04. 25

Battery Short Circuit
Explosion-proof

FL TR 1% 17 M A

BE-1000W

2018. 04. 26

2019. 04. 25
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VII. Test Data JliAEIE

T.1. Altitude simulation 7 B

Lithium Battery UN38.3 Test Report

Test
sample
status
IR

Pre-test % Al

After test R4 5

Mass | Voltage
Joi SERES
) %

Mass | Voltage
Ji L
(9) V)

Mass loss
R R
(%)

Change
ratio

HLE LE (%)

Status
g

Full
charged
after one

cycle

— KGR
Ja i FEAR

==

N

15.978 4.18

15.976 4.18

0.01

100.0

Pass &%

2#

16.591 4.18

16.589 4.18

0.01

100.0

Pass &%

3#

16.347 4.19

16.347 4.18

0.00

99.8

Pass &%

A#

16.222 4.19

16.221 4.19

0.01

100.0

Pass &%

5#

16.594 4.18

16.594 4.18

0.00

100.0

Pass &%

6#

16.582 4.19

16.582 4.19

0.00

100.0

Pass &%

T#

16.591 4.18

16.591 4.18

0.00

100.0

Pass &%

8#

16.601 4.19

16.599 4.19

0.01

100.0

Pass &%

o#

16.379 4.18

16.379 4.18

0.00

100.0

Pass &%

10#

16.442 4.19

16.442 4.18

0.00

99.8

Pass &%

Notes J:%: Ambient temperature 155 JF: 23.5 °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 %. WIAJ5, #MmICiEie. oMt <. A, TRMTTE K. BEEANT 90 %.

T.2. Thermal test {&FiRE

Test
sample
status
DCRE
R

Pre-test {46 Hif

After test X% 5

Mass | Voltage
& SENES
9) V)

Mass | Voltage
Jii SENES
(9) V)

Mass loss
JFE R
(%)

Change
ratio

11 EE (%)

Status

g R

Full
charged
after one

cycle

—IRIEIA
IR ERN

=

PN

15.976 4.18

15.969 4.14

0.04

99.0

Pass &%

2#

16.589 4.18

16.582 4.14

0.04

99.0

Pass &%

3#

16.347 4.18

16.341 4.14

0.04

99.0

Pass &%

4#

16.221 4.19

16.214 4.13

0.04

98.6

Pass &%

5#

16.594 4.18

16.585 4.13

0.05

98.8

Pass &%

6#

16.582 4.19

16.574 4.14

0.05

98.8

Pass &%

T#

16.591 4.18

16.584 4.13

0.04

98.8

Pass &%

8#

16.599 4.19

16.592 414

0.04

98.8

Pass &%

o#

16.379 4.18

16.373 4.13

0.04

98.8

Pass &%

10#

16.442 4.18

16.434 4.14

0.05

99.0

Pass &%

Notes y#R: Ambient temperature 5% : 24.1 °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 %. MiXJE, FEMmTBIE. LA, TR, THEEMER K. BEEANTF 90 %.

Report No. &% 4%*5: TCT190219B016
Hotline: 400-6611-140  Tel: 86-755-27673339
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TCT

T.3. Vibration #g3})

Lithium Battery UN38.3 Test Report

Test
sample
status
IR

Pre-test % 7l

After test R4 5

Mass
Ji &

(9)

Voltage
SERES
(V)

Mass
Jii &

(9)

Voltage
L
V)

Mass loss
R
(%)

Change
ratio

HLE HE (%)

Status
g

Full
charged
after one

cycle

— K AEH
Ja i FEAR

==

N

15.969

4.14

15.968

4.13

0.01

99.8

Pass &%

2#

16.582

4.14

16.582

4.13

0.00

99.8

Pass &%

3#

16.341

4.14

16.341

414

0.00

100.0

Pass &%

A#

16.214

4.13

16.214

4.13

0.00

100.0

Pass &%

5#

16.585

4.13

16.585

4.13

0.00

100.0

Pass &%

6#

16.574

4.14

16.574

414

0.00

100.0

Pass &%

T#

16.584

4.13

16.584

413

0.00

100.0

Pass &%

8#

16.592

414

16.591

4.14

0.01

100.0

Pass &%

o#

16.373

4.13

16.373

413

0.00

100.0

Pass &%

10#

16.434

4.14

16.434

413

0.00

99.8

Pass &%

Notes J:%: Ambient temperature 5 JF: 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 %. MG, FEAMBIE. Ll LA, LHEMELR K. BELARNT 90 %,

T.4. Shock M

Test
sample
status
DCRE
R

Pre-test 104 Hif

After test & 5

Mass
&

()]

Voltage
SENES
V)

Mass
Ji &

(9)

Voltage
L
V)

Mass loss
JE R
(%)

Change
ratio

Fi I HE (%)

Status

g R

Full
charged
after one

cycle

—IRIEIA
IR ER N

=

PIAN

15.968

4.13

15.968

4.13

0.00

100.0

Pass &%

2#

16.582

4.13

16.581

4.13

0.01

100.0

Pass &%

3#

16.341

4.14

16.341

4.13

0.00

99.8

Pass &%

4#

16.214

4.13

16.214

4.13

0.00

100.0

Pass &%

5#

16.585

4.13

16.585

413

0.00

100.0

Pass &%

6#

16.574

4.14

16.574

4.14

0.00

100.0

Pass &%

T#

16.584

4.13

16.584

413

0.00

100.0

Pass &%

8#

16.591

414

16.590

413

0.01

99.8

Pass &%

o#

16.373

4.13

16.373

413

0.00

100.0

Pass &%

10#

16.434

4.13

16.434

4.13

0.00

100.0

Pass &%

Notes vER: Ambient temperature 153 : 24.1 °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, FEM LB . LS. Tk, WA LR K. BEELA/NT 90 %,

Report No. f#5%%*5: TCT190219B016

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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I C I Lithium Battery UN38.3 Test Report

T.5. External short circuit #MEF4E

Test sample status No. Maximum external temperature (°C) Status
DCRE AR AS U TR) M B e i 2 (°C) 4
1# 55.7 Pass &1

2# 55.2 Pass &%

3 55.6 Pass &%

4# 55.1 Pass &%

Full charged after one 54 558 Pass &k

cycle
— YAE IR S R 64 55.4 Pass 7%
# 55.2 Pass &%

8t 56.0 Pass &%

o# 56.1 Pass &#%

10# 55.5 Pass &%

Notes J:%: Ambient temperature ¥ H5iJF: 23.5 °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.

T R R AN 170 °C, Wl 5IlulE 6 h Weid. e, oK.

T.6. Crush /&

Test sample status No. Maximum external temperature (°C) Status
DCRE AR AS 9T I B¢ e i 5 (°C) 45

19# 25.9 Pass &1

50% charged after 20# 26.8 Pass &1%
one cycle

— MBI J5 50% 7% FL

N 22# 26.4 Pass &%

21# 25.8 Pass &%

23# 26.7 Pass &%

Notes ¥ER: Ambient temperature ¥£45iEE: 23.9 °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.

TR fh R R A 170 °C, Wb 5IulE 6 h WEmA. e, JokEX.

T.7. Overcharge it % H

Test sample status No. Status
DCRE SRS 5 £ S
11# Pass &%

Full charged after one cycle 12# Pass &%

14# Pass &#%

Report No. %545 TCT190219B016 Page 13 of 18 % 13 Gi}k 18 i
Hotline: 400-6611-140 Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




I C I Lithium Battery UN38.3 Test Report

15# Pass &%

Full charged after fifty cycles 16# Pass &%

18# Pass &%

Notes ¥ER&: Ambient temperature &R E: 23.3 °C.
There is no disassembly and no fire during the test and within seven days after the test.

FERAEN ARG 7 RN TR Toke K.

T.8. Forced discharge &8

Test sample status No. Status
IR IR S 5 LS S
244# Pass & 1%

25# Pass &1&

26# Pass &1&

27# Pass &%

Full discharged after one cycle 28# Pass &%
— RAEFR 58 A RS 20# Pass &%

30# Pass &%

31# Pass &%
32# Pass &%

33# Pass &1&

34# Pass &%

35# Pass &%

36# Pass &%

37# Pass &%

Full discharged after fifty cycles 38t Pass &
50 MEH T RBOLIRE 30# Pass &%

40# Pass &%

41# Pass &%

42# Pass &%

43# Pass &#%

Notes v#F: Ambient temperature ¥$5iHE: 23.7 °C.
There is no disassembly and no fire during the test and within seven days after the test.

FERED AT 7 RN TSR oK.
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TESTING CENTRE TECHNOLOGY Lithium Battery UN38.3 Test Report
VIl. Picture of the sample FRHEH

Picture 1. Battery view

Picture 2. Battery view
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Lithium Battery UN38.3 Test Report

Picture 3. Cell view

Picture 4. Cell view
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TCT
TESTING CENTRE TECHNOLOGY Lithium Battery UN38.3 Test Report

Picture 5. Protection board view

******End Of Report ﬁ%%ﬁ'{‘******
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I C I Lithium Battery UN38.3 Test Report

Important Notice

EREM

1. The test report is invalid without the official stamp of TCT.
AR BTG TCT 7% IR

2. Nobody is allowed to photocopy or partly photocopy this test report without written permission of

TCT.

AR TCT iR, AGE Bl = AR & 45

3. The test report is invalid without the signatures of Ratifier, Reviewer and Testing engineer.
AR N KBRS TR

4. The report is invalid when anything of following happens — illegal transfer, reproduce,
embezzlement, imposture, modification or tampering in any media form.

MEFL, SH. BEH. B, R BRI B 4 ek
5. Objections to the test report must be submitted to TCT within 15 days.
XA R, NSRS ZHE 15 RN AR AR
6. The test report is valid for the tested samples only.
AR AU AR A R
7. The Chinese contents in this report are only for reference.

AR PN FEES %

Shenzhen TCT Testing Technology Co., Ltd. PRI IE A I BARA R 2 7]

1B/F., Building 1, Yibaolai Industrial Park, Qiaotou, Fuyong, Baoan District, Shenzhen, Guangdong, China
TR RN 522 AR R AR g 1 #R 1 )= B
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