TCT

Lithium Battery UN38.3 Test Report

AT
ERREIA
6l
TESTING
CNAS L6165

UN38.3 Test Report
UN38.3 ik

Client
3yl

NEMO POWER TOOLS LIMITED

Add. of Client
ZFEJ7 sk

No.2 DunBei Industrial District Sanlian Village, Long Hua New District,
Shenzhen, Guangdong, China 518109

Name of Sample

B A TR

Lithium lon Battery
LR SR

Model
)

4S-WHDL

Testing Laboratory

TR

Shenzhen TCT Testing Technology Co., Ltd.
VR T A AR A PR 2 7]

1B/F., Building 1, Yibaolai Industrial Park, Qiaotou, Fuyong, Baoan District,
Shenzhen, Guangdong, China

HE AR RN 2 AR AR AL TR TR 1 R 1 E B

Report No.
WEHT

TCT200106B138

Report Versions

WA

Date of Issue

£ & H#M

2020. 01. 07

Test Conclusion MRZEi4:
The test results are qualified. WAL R ANERH -

Tested by A Cawj WMﬂ 19@

Approved by ftt#EA: Aen. Bin % ,

|
Inspected by BtZA: M 22.4.2‘, Vé’z ' sealof TCT MEHAL (FE) -

Report No. fit ¥ %%'5: TCT200106B138
Hotline: 400-6611-140

Pagel % 111

Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




TCT

Lithium Battery UN38.3 Test Report

[ . Sample Description #fm##Hid

Name of
Sample

EELEY N

Lithium lon Battery
B R

Model

2 4S-WHDL

Manufacturer

HER

Shenzhen Tianlihe Technology Co., Ltd

PRI T AT A T

Address
Huht

2 Floor, 3 Building ,Tianhao Industrial Park, Songbai Road, Shiyan Town, Bao'an District,

Shenzhen, Guangdong

BRYNTH 5 2 XA A B e s X i Tolk X 3 # 2F102

Trade Mark
Fibr

Shape
FEAR

Prismatic Size R~ (76.0X37.4%
RiA (LXWXT) 37.4)mm

Nominal
Voltage

PR e

Rated
Capacity

PERE

Limited Charge
Voltage 16.8V

38A8Wh | o5 pp s e P

2600mAh

Standard
Charge
Current

PRAETE B IR

Maximum
Charge
Current

BRI HL R

End Charge
2600mA Current

S5 R0 HL B

Discharge
Cut-off
Voltage

TR AL B

Standard
Discharge
Current

5 =R

Maximum

Discharge
Current 2600mA

BRI

Cell Model
B

Cell Nominal
Voltage

RS AR AR FEL R

MX18650-26
P

Cell Raj[ed
Capacity 2600mAh
HOGAERE

Cells Number

G E

Start Testing
Date

Fria R H

Completing
2019-01-15 Date 2019-01-29
S8R H 3

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 CeTakbmiami@il4s) 5/ .

M. Test Item WRITEH

XAltitude simulation & AR
XThermal test i 5 iR %
XVibration #z3)

XIShock iy

XIExternal short circuit 41555 %
XImpact / [JCrush FE#)yhi/HE
XlOvercharge it 7 Hi

XIForced discharge 3 il i H
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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 34T 856 T.1 & T.5. {56 T.6 A1 T.8 H A #HAT Hft sk ae i vt . S 7l
IR G R, AR5 T.7 ARG T.1 £ T.5 B A RN R,

Batteries of 1#~8# are full charged after one cycle;
Batteries of 9#~16# are full charged after fifty cycles;
Cells of 17#~21# are 50% charged after one cycle;
Cells of 22#~31# are full discharged after one cycle;
Cells of 32#~41# are full discharged after fifty cycles;
Test environment condition: ambient temperature: 20 + 5 °C.
LI 1#~8#9 — UG o T HUIR S 5

R O#~16#)y T T IXIEH Ja i F RS s

RS 17#~21# 03— IRIE3 5 50% 78 RS :

LS 22#~31# 09— IR 58 2T VIR A s

LS 32#~41# 9 T I EH 58 TR RRES s
RIS ML : 20+£5 °C.

Table 38.3.1: Mass loss limit

% 38.3.1: FiEmfnkR{E

Mass M of cell or battery Mass loss limit
F, R B P I £ 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

FESUAENE, FTHU TN ARXE:

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".

s My IR AT R, My R385 1 & . RS0 R AT % 38.3.1 FrslEUE, NMAA “To
JRER” .

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 LUE B 0 R s A BN S B e OSBRI I AR CA RS
fhie. WskeE . BibrE) , RS 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 BB S S 1 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 IR 2R A P P Y A AT S ) T A 2 5T 2 e A LS B 25 em AR 22 [ (AR
0.25 mm MIHERLZ, MRS AR 6 2 7 FhL) .

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 N A B T 51 RS P RS 5 A BRI AP SE LIRS, 3G A B2 i it ), (H TG [ AR B A8
Fire means that flames are emitted from the test cell or battery.
A AR AR F S Bl A T KB E

T.1. Altitude simulation & E
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 Y A BCE AE R % T I T 11.6 kPa AIIAERIREE (20 £ 5 °C) M7/ E > 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 ZUE S e ol <. oA, CRERAMTCR K, I HARAS 0 FE A BB AE 1505 BT % H
JEANT HAERAT IR — IR AT HR ) 90%. A7 % L s EER AN IE T - I0k 58 278 A R A R LS AT e i

T.2. Thermal test {RERHE
Test procedure AR

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 CHREAM T HEHED 6 h, HEHERKEEST-40+2°C
HIAE FAEE D 6 ho PR IR B0 1R S 2 18] i B KT8] () BE A 30 min. EFR P R 3T, JL5emk 10 iK%,
B T AT AR I6 FEVBZE PR TG (20 + 5 °C) FAFE 24 he ST K ABU SRR, 2 52 T Wi 106 Ui 58 (16 I i)
NZ/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 S AN 42 NN S 1 o S S D E g v e S L e R LR B v e
JEAVNT HAERATIX— B AT LR K 90%. A7 5 L e ZERANIE Y I 58 48 AR A IR s A e i o

T.3. Vibration #z3)
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, ARG TE, R T SE AL R IR S) . IRB) MR IE XY,
SHEAAAIEALE 7 Hz 1 200 Hz 2 8], FE[E13) 7 Hz, 1 RAGIAEEA 15 mine X —PRhid FEA06 = A BAH 3
ELE 2 T A A — T M B R AT 12 Ik, B3N 3 he Hod— ARSI e 25 v 1 HE

O HO A I S E AT 12 kg B ESFIE CRAESAVN R E) , A 12 kg @ CR
R HHAE.

X RGESANL I 7 Hz TTAR, OREF 1 g, BIERORIEE, B RRFRIAT] 18 Hz. SRR IRIE (R FF1E
0.8 mm CEALF 1.6 mm) , FEHG AR B BEEIEEETAF] 8 9y (JHFELI)y 50 Hz) o H4 I fH I JE ORAF7E
8 gn ELEMIALE INF] 200 Hz.

KRB . N 7 Hz TR, (REF 1 g, SO T, EEMRIAT] 18 Hz. R 5K IRIELRFFAE 0.8 mm
AR 1.6 mm) , JEH NS B R Ik Bk B 2 g, (BRLIN 25 Hz) o KRIEE INGE FE AR R4 2 g,
B RSN %] 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 BT ot < TEMRIR. JoRRANTCHE K, I HLAE M6 e A e it A e 56 (0 T i
JEAN T HAEATIX — W6 AT L 9006, 4 9 i s BESRANTE T T8 58 480 R A& 1) R e AT R i

T.4. Shock
Test procedure JAFEF

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 RS F s FH I S R R T AR IR e B b, SRS A A NS FRV IR BT 22 T

A B TR A Z WA INE FE 150 g AKHRFEEI ] 6 ms (2 B2 b . AR R A 2 I N
T 50 g MK HFEET TR 11 ms 1) B 52

BEAS FRLI 32~ TE 52 I8 s DB T B I e T v R B e, /N AR r ik bR 6 8] B2 6 ms, KBS FLIE
JikRFEE I () A 11 ms [ IESZ BT, N ISR 2 FORTH RO 2 1) di /N AR D

TN B RS B F  FR AE = AN FOAR i B F 22 3 7 AL I IR D7 M 852 = ikails, B TE IR DT M 4252 = 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 ZUGIBIN . Jol . o, JoRRATEEE K, I HAEAN 6 r R e v £ 1056 5 PR T P
FE AN T HAEEATIX — 06 A L A 9006, A 9% A L EESRANTE 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(g,) = || Tmoz )
NAN

whichever is smaller

* Mass is expressed in kilograms.

*R B T RN

T.5. External short circuit #MEF5RE
Test procedure JRAFRF

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 TR R IR B TEIR 57 + 4 °C J5, FEATAMI ARG . K 00 IR [A] X kT M e B e s 1)
FOPAE T, FFHRP RIS . WERX ANV OIS T, B4 /NS AN b R R I ) 2220 6 h, RHEE
AR H BRI ] 2270 12 he AR5 HUSS B HLVBAE 57 £ 4 °C A5 N 452 — N HAE/NT 0.1 Q F A5 HL s 55 15
HL OB F IR B 3 57 £ 4 °C 2 )5, JEEEI R T RFSE 1 h, K7 il s IR B R P B B IR T () — 2 B T 57
+4°C,

LI A R 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 I e b Joiki /s 6 h Woiifk . TEmR. 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.

I FEES BTG A B A SR R T o — AR 316 BUANE AN RS 5 7E I 30RO, SN B4R 15.8
mm 0.1 mm, KE%/D6cm, siiSRKRS, MoHZ2KEH. KB—H9.1kg+0.1 kg FIHEMEM 61 +2.5
cm = B kv F AN AN URE it 52 AL, AT — AN U350 BEAE R, X ¥4 S A ) /) ) S B0 T B S
DA EPE BB TE T 5] 3 S KR T L 90° R .

A IR S, OB R S5 HER AT, R SRBE N B o0 BLAR O 15.8 + 0.1 mm B i R (i
PNl B B — MR 2 — .

Test procedure — Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less than
18.0 mm in diameter)
WRREF — Tk GEH THIE. 2R, 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.

B S B S THE AP M EE T, BRI EERENR, R85 — N fulsd LI K200 1.5
cm/s. BrEFFEEAT, HEIHIMLL T =MiEne —:
(@) 715 E] 13 KN + 0.78 kN;
(b) O L B R B %22 100 mV; B8R
(C) FECS AR JiR 46 S P 1) 50% 80 2
— HIkB|H KRSy R T 100 mV 80 2, RS EAR 2 /ak 57 2 11 50%, BV AT ARRR K 7
A TR B ER PSS 200N B B PR TR it 1 o 210/ 1T T FL RS 00 A P JE SR T e P o [0 2 PSS 200 I 55 0 ey T L
(77 T e s
TS S BT S R — kB G . RIS RE S A4k 2% 6 ho I8 208 F 2 A AR o oAt
PRI 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 S k36 )5 6 h WTSH#fR. Toilg K.
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T.7. Overcharge 7 H
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 FLUAT g ) 3 e S DAL ) i KRR 8 7 P LR R o R e /N RS A0 R

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

(b) 4fliE I A TR 18 V, 1R 1B /N U R oK e L R Y 1.2 fi%

B RAEIAEGIR BE NEAT . 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.

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

T.8. Forced discharge & &
Test procedure JAFESF

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 T 5 12 V ELU A LR e IDCAE S A F I A5 T ) R N 1) e T P P UL ) A A iR
JECH o

R B 3 22 DR/ 1 P OEL 67 28 A K AR 1 38 DR/ T L L UL o A RELES R TR IR ) (BT h) 4%
TS AR 2 B R LU AGTECR FR. (BRAL 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 HL BR] 7 HL A SR TG R R AR e 7 R A TER AR TR K.
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V. Test procedure MR E

Sample Preparation

Tof it A 25

A 4

Pretreatment
TAL 2

v

Altitude simulation
e 7S AR

y

Thermal test
IR R

A 4 A 4 A 4

Vibration Impact / Crush Overcharge Forced discharge

£zl kM e e SeR Al PR

i

A 4

External short circuit
AP

A 4

Finished test
SE MR
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VI. Main Test Apparatus FEM R 2%

Serial No.

BERT

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. 20

2019. 04. 19

Vertical Shock Test
Instrument

FEEM TR S

2018. 04. 20

2019. 04. 19

Vibration test instrument
PR &

ES-3-150

2018. 04. 20

2019. 04. 19

Battery Test System
R I R 4t

CTS 20V/10A

2018. 04. 20

2019. 04. 19

Crush Test Instrument
T 4% T B R X AL

BE-6045T

2018. 04. 20

2019.04. 19

Battery Short Circuit Tester
LB B R AL

GX-6055-B

2018. 04. 20

2019.04. 19

Electronic Balance
BT RF

PTT-A+300

2018. 04. 20

2019.04. 19

Data Collector

Bl R4

34970A

2018. 04. 20

2019.04. 19

DC POWER
RERTRY

P2TSW 80-27

2018. 04. 20

2019.04. 19

Battery Impact Tester

HL it AR AL

BE-5066

2018. 04. 20

2019. 04. 19

Digital Multimeter
Her ik

2018. 09. 11

2019. 09. 10

Programmable high & low
temperature test chamber

AR U IR B AL

BE-TH-150M8-4

2018. 09. 11

2018.09. 11
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I C I Lithium Battery UN38.3 Test Report

VII. Test Data JljiAEHE

T.1. Altitude simulation & B

Pre-test ik AT | After test i3 5
Voltag Mass loss Change

Test
sample

Status

status VO Mass | Voltage | Mass e R ratio
AR PR | BIE | ORE | g %) I L (%) G
S @ | ™ | @ | w

Full charged 195.052 | 16.72 | 195.052 | 16.72 0.00 100.0 Pass &%

afgrcloe”e 2# | 194810 | 1672 | 194.810 | 16.71 0.00 99.9 Pass #

wEHGE | 3# | 197539 | 16.70 | 197.539 | 16.70 0.00 100.0 Pass i

e
RS a4y | 195151 | 1672 | 195.141 | 16.72 0.01 100.0 Pass &%

Full charged | 9% | 194694 | 16.71 | 194694 | 16.70 0.00 99.9 Pass £H%

ag;&zgy 10# | 194.580 | 16.72 | 194580 | 16.72 0.00 100.0 Pass &1

50 JofiFE | 11# | 194110 | 1671 | 194110 | 16.71 0.00 100.0 Pass %

“—H— N \jt
WHURE | 104 | 104107 | 1672 | 194197 | 16.72 0.00 100.0 Pass £ i

Notes y:B: Ambient temperature ¥ H3iHJ¥: 23.1 °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 %. M), FEMEBIR. LA, LA, THAEMER K. BIELANT 90 %.

T.2. Thermal test {EE iR

Pre-test i3 H7 | After test {4 )5
sample Voltag | Mass loss | Change
status \ Mazs Voltage Mazs e R ratio
TR O T S (%) LTS L (%)
R (9) V) (9) (V)

Test

Status
zk

af::eyfcfene 2# | 194.810 | 16.71 | 194.789 | 16.60 0.01 99.3 Pass ik

_kgEHE | 3% | 197539 | 16.70 | 197.500 | 16.60 0.02 99.4 Pass £

e
WS a4y | 195141 | 1672 | 195.102 | 16.60 0.02 99.3 Pass #i1%

Full charged | % | 194.694 | 16.70 | 194.625 | 16.59 0.04 99.3 Pass &%

a:;t%zfsty 10# | 194580 | 16.72 | 194.541 | 16.59 0.02 99.2 Pass £

50 JefEFRE | 11# | 194110 | 16.71 | 194.089 | 16.60 0.01 99.3 Pass £

:«H‘ N ‘ji
i IR 12# | 194.197 | 16.72 | 194.174 | 16.60 0.01 99.3 Pass & 1%

Notes y:F: Ambient temperature 15 JE: 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 %. MiA/5, FEA LB, TR, LA, THRATCE K. BELANT 90 %.
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T.3. Vibration #gzh

Pre-test iR AT | After test i3 5
Voltag Mass loss Change

Test
sample

Status

status VO Mass | Voltage | Mass e R ratio
AR S B BIE | ORE | %) I L (%) G L
S @ | ™ | @ | w

Full charged 195.040 | 16.65 | 195.040 | 16.64 0.00 99.9 Pass &%

afterone | o4 | 194789 | 16.60 | 194.778 | 16.60 0.01 100.0 Pass &%

cycle
—WIEHR B 3t 197.500 | 16.60 197.500 | 16.60 0.00 100.0 Pass &%

A
RS a4 | 195102 | 16.60 | 195.102 | 16.59 0.00 99.9 Pass #

Full charged | 9% | 194625 | 16.59 | 194.625 | 16.59 0.00 100.0 Pass £H%

afterfifty | 104 | 194541 | 1659 | 194541 | 1658 0.00 99.9 Pass £

cycles
50 WiEER S | 11# | 194.089 | 16.60 194.089 | 16.60 0.00 100.0 Pass &%

‘V—H— N \jt
WS | 124 | 104174 | 16.60 | 194.174 | 16.60 0.00 100.0 Pass 7

Notes y:B: Ambient temperature ¥ H5iHJ¥: 23.0 °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, FEMEIBIR. LS. A, THAEMERL K. BELANT 90 %.

T.4. Shock M3

Test Pre-test kI AT | After test i3 )5
sample Voltag | Mass loss | Change
status \O. Mazs Voltage Mazs e R ratio
TR BRI R (%) LTS L (%)
RE (¢)] V) (9) (V)

Status
zk

afterone | o4 | 194778 | 16.60 | 194.778 | 16.60 0.00 100.0 Pass £

cycle
—RAEIR 3t 197.500 | 16.60 197.500 | 16.60 0.00 100.0 Pass &%

A
WS a4y | 195102 | 1659 | 195.102 | 16.58 0.00 99.9 Pass #i1%

Full charged | % | 194.625 | 16.59 | 194.612 | 16.59 0.01 100.0 Pass &%

after fifty | 104 | 194541 | 1658 | 194.541 | 16.58 0.00 100.0 Pass £l

cycles
50 fEERE | 11# | 194.089 | 16.60 | 194.074 | 16.60 0.01 100.0 Pass &t

WA | 104 | 194174 | 1660 | 194.174 | 16.60 0.00 100.0 Pass &%

Notes y:F&: Ambient temperature 15 FE: 23.7 °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 %. M5, HEA LB, TR, L&, BHREATCE K. BELANT 90 %.
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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# 57.5 Pass &1

Full charged after one o4 57.3 Pass &%
cycle

= e N A
— RGN 5 3l IR S 3# 57.4 Pass &%
a# 57.3 Pass &%

o# 57.7 Pass &%

Full charged after fifty 104 57.2 Pass &%
cycles

50 JABFR G i RS 11# 57.6 Pass &%
12# 57.3 Pass &%

Notes J¥:%: Ambient temperature ¥ H5i7JF: 23.8 °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 5IulE 6 h WEie. e, oK.

T.6. Crush /&

Test sample status No. Maximum external temperature (°C) Status
DCRE AR AS 9T M B¢ e i 5 (°C) 4

17# 78.6 Pass &%

50% charged after 18# 80.2 Pass &%
one cycle

— XG5 50% 78 HL
W& 20# 80.2 Pass &#%

19# 74.6 Pass &%

21# 81.2 Pass &%

Notes yER: Ambient temperature ¥£45iHE: 23.8 °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 TR AN 170 °C, Wl 5I6UE 6 h WEmA. e, Tk XK.

T.7. Overcharge 37 H
Test sample status : Status

PR ks P

Pass &%

Full charged after one cycle Pass &%
—UAEI i RS Pass &%

Pass &%
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13# Pass &%

Full charged after fifty cycles 14# Pass &%

16# Pass &%

Notes yER:: Ambient temperature 385G %: 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
DCRE AR AS I LSS
22# Pass &%
23# Pass &%

244 Pass &1&

25# Pass &%

Full discharged after one cycle 26# Pass &%
— RAEFR 58 A RS 27# Pass &%

28# Pass &%

20# Pass &%

30# Pass &%

31# Pass &%
32# Pass &%
33# Pass &%
34# Pass &%
35# Pass &%

Full discharged after fifty cycles 36# Pass &
50 MEH T RTBOLIRES 374 Pass &%

38# Pass &%

39# Pass &%

40# Pass &%

41# Pass &#%

Notes v¥f&: Ambient temperature ¥$5iHE: 23.2 °C.
There is no disassembly and no fire during the test and within seven days after the test.

FERAEN AT 7 RN SRR oK.
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VII. Picture of the sample #MmE A

Picture 1. Battery view

Bh 1 B

Picture 2. Battery view

B A 2. EiRAE
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Picture 3. Cell view

B 3. HSHE

Picture 4. Cell view

Bl 4. BESHE
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Picture 5. Protection board view

B A 5. RPRALE
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Picture 6. Protection board view

BA 6. RRALE

***xx**End of Report ﬁ%%}ﬁ‘******
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Important Notice

ERFM

1. The test report is invalid without the official stamp of TCT.
AR BTG TCT 7 &R
2. Nobody is allowed to photocopy or partly photocopy this test report without written permission of
TCT.
AR TCT iR, AFE Bl = AR 45
3. The test report is invalid without the signatures of Ratifier, Reviewer and Testing engineer.
AR RN 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.

MEFiL, S6. BEH. B, R BRI B 4 ek
5. Objections to the test report must be submitted to TCT within 15 days.
Xk P A R, NP E ZHkE 15 RN AR AR
6. The test report is valid for the tested samples only.
AR AU A R TR A R
7. The Chinese contents in this report are only for reference.
AR I SN B BES
8. This report belongs to quote for the record, the reference test report TCT190117B022.
Ak & AR S, 2E AR E TCT190117B022.

Shenzhen TCT Testing Technology Co., Ltd. PRI IE S B ARA R 2 7]

1B/F., Building 1, Yibaolai Industrial Park, Qiaotou, Fuyong, Baoan District, Shenzhen, Guangdong, China
HE ARG RN E 2 X AR KRG R TR 1 #R 1 )= B
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