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I C I Lithium Battery UN38.3 Test Report

V. Test Method and Requirement Jlji 57 ¥ FI1E K

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 or batteries. 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.

FAH [] fey Fi sl P e HE U 2 A T A5 T & T.5. 5% T.6 I T.8 A A b4 I At i 50 ) FiE AN B FEL IS
N T BRRPEAA G i, 5 T.7 wT AR T % T.5 J5 B A it

Batteries of 1#~4# are full charged after one cycle;

Batteries of 5#~8# are full charged after fifty cycles;

Component cells of 9%~13# are 50% charged after one cycle;
Component cells of 14#~23# are full discharged after one cycle;
Component cells of 24#~33# are full discharged after fifty cycles;
Test environment condition: ambient temperature: 15-25°C, ambient humidity: 40-70%
FLth 1#~A8N — IR A R A 5

Fith 5#~8# 50 P HIARAS

R LS OF~ 138N — IR TEHA o 50% ¥ HURES

R LSS 148~238 19— RT3 58 4 TORAR A

YRR LS 24#~33# 4 50 TG 5E 4l R A 5

IR ABIEE: 15-25°C, HERE: 40-70%

In order to quantify the mass loss, the following procedure is provided:
Mass loss (%) = (M1-M2)/M1 x 100
JREHUREMAE, THUI AR
JA & 41K (%)=(M1-M2)/M1x100
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 below, it shall be considered as "no mass loss".

ﬁ%"ﬁ“ﬁ]: M1 2SRRI R, M2 2AR)E R E. DRBESRAENL FRITIMEIEL, SN LR &

Mass M of cell or battery Mass loss limit

LA L e P i Joit B 45 R PRAE
M<1g 0.5%
1g<M=<75¢g 0.2%
M>75g 0.1%

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 above.

BN & 45 0T UE B ) R e oA A i S e it R e e, ERS ER R R (MR EE
MhAh5E. Wiz E . shr%) » KRERRER R B .

In test T.1 to T .4, 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.

FERA T £ T4 b b2 € L5k Ll BA. TRERNTE K, I a5 it s it e
W0 e T LR AN /N T AR AT 3X — 30 i HL K A9 90%.
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I C I Lithium Battery UN38.3 Test Report

T.1. Altitude simulation & E )
Test method ik i

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).

T PR R 8 B AE 55 T I T 11.6 kPa FIFREEIRFE (2045°C) FAFBCED 6 /it

Requirement ZE3R

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.

RS ZUEE R LS. DA, JCRRAGE K, JF HAR A5 e 50 Ja (0 R HURAS
FIAERATIX— XS HiT HL IR ) 90%, 47 K HL I BERANE H -3t 58 4 FAR A 0 FLCVRT FiL it

T.2. Thermal test &A%
Test method JiRH &

Cells and batteries are to be stored for at least six hours at a test temperature equal to 75 + 2 °C,
followed by storage for at least six hours at a test temperature equal to - 40 £ 2 °C. The maximum time
interval between test temperature extremes is 30 minutes. This procedure is to be repeated 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.

PR Lt B A AR 2% T 752" C kA FARIBCE D 6 /NI, 53 P RIRIR 55 T-4022°C i 5%
PF AR 6 /NI PIASBSIR SR S5 2[R i) B K ] [l f o 30 208 BEFEFr ERIEAT, JL5epk 10 K,
B R BT S FLIAE A BER 15 (2025°C) FAFI 24 /NI o X F- R HLEVRT L th, A7 B8 i 8 88 U LA 52 O (1]
FE/DRIA 12 /N .

Requirement 3k

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.

UG HEMZUEE T Cllt . JOAA. ERERAEEE K, JF BN RS e 305 T LA/
THAEATIX 5 HiT HLIR ) 90%, 43 5% LI BERANE I 1358 4 TR R A 1) R AT Pl

T.3. Vibration #£z)
Test method Jik Fi:

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
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I C I Lithium Battery UN38.3 Test Report

frequency is increased to 200 Hz.

AT SR [ THRaN & G, EAHEREN AR, HaedEmi v SEL R IRE) . IRa)PR IEZIEE .,
XEFESREAE 7 Hz A1 200 Hz 2 8], FE[EIE] 7 Hz, 1 RGEFHRE DN 15 208 X —IRaE R0 =N 5HAH
HE B b 2 T AL M E AT 12 Ik, SO 3 /N . A —ANIRS] 7 ) 26 2 i ] L.

OB, A EEEAL 12 TRy B RSN R A 12 50 R 3 K it

CREH) HRAR.

ATV A 7 Hz FFG, (R4 1 gn rOBOCIERE, AEIIRIAF) 18 Hz. SRS IRIRRISE
0.8mm CEALE 1.6mm) , FFHEIAHE R EDE A F] 8 gn (FFL1 N 50 Hz) o KRudferfinis & Or 5 /E
8 gn EFIFIHE L INF] 200 Hz.

X REIEH: A7 Hz JFh, 7% 1 gn B, B RSFEIEA T 18 Hz. AR5 HIRIE R/ 0.8mm
CRATRE 1.6mm) , FEES I B REE hEE A S| 2 gn FEZAN 25 H2) . WA s B AR F77E 2 gn
BB i E] 200 Hz.

Requirement 3R

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.

UG ATHMZUEE T Cl . JEAMA. JERRAEEE K, JF Bl it ale )5 i iR A
THAEATIX ST LR 90%. A3 % HLZERANE A 130058 4 RS 1) FLC AT FiL

T.4. Shock M
Test method Jik Fi:

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
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.

R0 LT L P W S 2R SR IS0 3 B b, SRS A i i A Y BT A 22T .

FEASHLEN TG 32 W EL NG E 150 gn IRk 220 0] 6 ms (- IE 528 b i . 53 Ah R HE 5 B4 32 W {E N
I 50 gn HIfKph 2 a] 11 =R A9 528t i

BN HLILE 52 24 1E SR i o W AE s B HR g FRL I PR 5 R, /N R L BK R SR TR SN 6 SRR, KR FL
Rk )y 11 R A B L seh i, R ISR A SORTHIE 2 i e/ M I 1

BpAS L B LI T A = AN FLAR IR B FLt 2 T AL IE DT R85z —kebidy s B AE R 252 =kt
HILLZ 18 Kbt

Requirement 3k

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.

UG ZUEE T Cl . JEAMA. JERRAERE K, JF HAaR A5 b al50 5 T LA/
THAEATIX ST LR 90%, A3k HLZERANE A 130058 4 AR AR 1) LS AT FiL il
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Battery Minimum peak acceleration Pulse duration

150 g, or result of formula

e
Small batteries Acceleration(gn) = |[ .ces.c-) 6 ms
‘V \ massr
whichever is smaller
50 g, or result of formula
Large batteries Acceleration(gy) =$ %;:;ﬁo:] 11 ms

whichever is smaller

*Mass is expressed in kilograms.
T.5. External short circuit #MH%E

Test method Fif 5%

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.

W FE B R A 52 IR FEIE BMETR 57 £4 °C J5, FREATAMARRTEE . R B At ek [ H T PR B Rt ) RS A
Bt HFHPIEEACR . WRXAETTIEREAT, B4 /NS B jth e R A] 2520 6 /B, R HLES AR
M R (R 2D 12 /N . SRS B E AR 5744 CHREE F 452 — A BRME/NT 0.1Q RSN LB B .

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.

PR B L I IR P B 5744 °C 2 J5 R B I [R] 75 457 28 1 /DN, 7R e el R B IR P B B B K IR T ) — 2 IR T 574
C.

The short circuit and cooling down phases shall be conducted at least at ambient temperature.

FEL RN BRI B B 2 /D BAE A B IR R IEAT -

Requirement ZE3k

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 el AT 170°C, FF AR R+ A3 )5 6 /i W EMIA. TH, TiEX.

T.6. Impact / Crush E¥rhdiiH &

Test method — Impact (applicable to cylindrical cells not less than 18.0 mm in diameter)
Wik - EYrrdy GEHTEHRKTET 18.0 KM EHTE i)

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
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I C I Lithium Battery UN38.3 Test Report

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.

BURE Lt el LT 2 AE P DI R E . — 1R 316 RIS RTSHE A L, W EAE 15.8 ZK£0.1
=K, KEED 6 FOK, sRfitRKEANRE, WoF2KE. K5 9.1 Triz0.1 TrifEEM 61£2.5 £
K e B BB AR S AL, () — AN LB BEHR I X 1A B R P /)~ F) 3 L 000 Bl Jom A3
il

e EAEEEE T 5 SRS 5K R 90 YK R . Sl ke, AR PR IFAT IR S
REBAERAFE PO B 15.820.1 KT IRMMAER. 5 WHERLZ K.

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

WA - HE CEMTHE, 18, h/AmammEE g ab e T 18.0 ZX)

A 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 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 component cells that have not previously been subjected to
other tests.

H FLETBAE AT Z 18155 I, BRI /I PEIBHTIN R, E5S— M LR RZN 1.5 emis. $[EHF
eitfr, EFHILLF =ML —:
(@)t nff) &L F] 13 kN £ 0.78 kN;
(b)HES LR R R/ 100mV; 5k
() HETEARIL SR 46 JELFE (1) 50%EE % .
—HIKBIEAE S B FRE100mV sUEL, sRASER E DK )RR 50%, RInTi#ERIE 7).

PRAE T ek v M B T O TRt P . AL 1/REE T T P A T SR T T« R T P B AN 5 R LA
J7 i)«

AR S R kB RS . BARE4RZE SR 6 /. B ) 2 A AAOS FEAt a5 i) HEAES AT

Requirement ZER

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

RSN el EAEE 170°C, I HAERSREFE b LSR5 6 /N A EMAA, oK.

T.7. Overcharge 7 H
Test method ik

The charge current is twice the manufacturer's recommended maximum continuous charge current.
The minimum voltage of the test shall be as follows:

(@) When the manufacturer's recommended charge voltage is not more than 18V, the minimum
voltage of the test is 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 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.
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78 L FLJRE A 1 R A DA B KA B TR F LR Py SR R/ N LT A
() R FE LR AT 18 AR, 150 ) 5 /) HEL T A FiL Tt 4 55 K 7 L FEL TR R P 7 R 22 AR
HH BN
(b) Hiflid g WA FE AL LRI 18 4K, W3Ry ime/ N AL 1.2 {5 s KT L L .
S RAEA TR F AT . AT ] By 24 /).

Requirement R

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

] 78 L AR RS R P AR G 7 RN TERE, oK.

T.8. Forced discharge 3l /i B2
Test method JUik 7

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 is forced discharged for a time interval (in hours) equal to its
rated capacity divided by the initial test current (in ampere).

FANHUSEAR BRI 5 12V B AL AR A IR RS A LU T R 45 5 I RO R AR 2R A
)i G

P b5 AN 24K /) 1 PR BEL 7 28 BEK DA VA1 SR 5 K/ PR TR PR AL o A R LSS KRR ). CRRLREA ) 2%
TS #E ﬁ%l‘ﬁ—tuiﬁ%%ﬂ&‘aﬁlfﬁfﬂiﬁ CHRAL 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 R AT 7 FL A LS E RS R R ATASR e 7 RN EMMA, TEiEK

Report No. #t#4i'5: TCT170412B018 Page 8 of 18 % 8 4L 18 T
Hotline: A0N-AR11-140  Tal- RA-755- 27R73330  Fay- RA-765-27R73332  httn-/Avww trt-lah rom



I C I Lithium Battery UN38.3 Test Report

V. Test Procedure MR T2

Marking
FRIRFE S
v
Pretreatment
kb e
v
v !} A v
Samples of F£ih Samples of £ Samples of Ff i Samples of Ffi
1#~44 O#~12# 17#~21# 5#~8# 11#~18# 22#~41#
\ 4
Altitude simulation
st X
Thermal test
i e
v v A4 A4
Vibration Impact / Crush Overcharge Forced discharge
=zh i 155 T o I AR,
A\ 4
Shock
ik
y
External short circuit
SAERERS
y v A4 v
Finished test
5t Bl
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I C I Lithium Battery UN38.3 Test Report

VI. Main Test Apparatus FZ R 5%

Calibration Date
Serial No. Name of Equipment Model /Due Date
WEMS W& AR Bs ,
B H B2 A
Vacuum chamber (for battery 2016. 04. 26
TC-BO1 test) GX-3020-Z
(2010 R Wl 2] 2017.04. 25
TC-B04 Shock test instrument SY10-2 2016.04.26
A 2017.04. 25
TC.BO5 Vibration test instrument E£S-3-150 2016.04. 26
BB 2017.04.25
Rechargeable battery test 2016. 04. 26
TC-B07 system CTS-20V/10A-GGS
75 HLHLIB R B %5 2017.04. 25
Temperature circulation 2016. 04. 26
TC-B10 chamber BE-TH-150M8-4
LR IRV 4 2017.04. 25
TC.B12 Crush test instrument BE.6045T 2016.04. 26
Bl 2017.04.25
Battery short circuit test 2016. 04. 26
TC-B13 instrument BE-1000W
FEL A 2017.04.25
i 2016. 04. 26
TC.B14 Electronic Balance PTT-A+300
NN 2017.04. 25
isiti i 2016. 04. 26
TC.B15 Data acqlismon unit 34970A
ETy e S 2017.04. 25
DC regulated power supply 2016.04. 26
TC-B18 o . PSW 80-27
ELYiF i PR 2017.04. 25
TC.B21 Impact test instrument BE-5066 2016. 04. 26
i A AR 2017.04.25
-, Digital Multimeter e 2016.04. 26
B iR 2017.04. 25
Battery anti-explosion 2016. 04. 26
TC-B25 chamber GX-100
H S B R 2017.04. 25
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VII. Test Data JiXE3E

T.1. Altitude simulation & ##)

Lithium Battery UN38.3 Test Report

_— Pre-test iX%ij After test X% )5 Mass Voltage after

e siate

of cells No. | Mass | Voltage | Mass Vogag loss ;?:KZSJ%% Status
pelkas | Y| OER | RE | RE | | PRI Gegggpe | SR

@ | M | @ | y | | #iwE)

Full charged | 1# | 11544 | 165 | 11544 | 165 0.00 100.0 Pass 2%
af:;’c;“e 2# | 1154.3 16.4 1154.2 16.3 0.01 99.4 Pass &%

ke | 3# | 11540 | 165 | 11540 | 165 0.00 100.0 Pass 2%
WHRE | 4p | 11541 | 164 | 11541 | 164 0.00 100.0 Pass 2k

Full charged | 5% | 11542 | 164 | 11541 | 163 0.01 09.4 Pass 244
ai‘icflzgy 6# | 11536 | 164 | 11535 | 163 0.01 99.4 Pass &%

50 JiEsis | T# | 11540 | 165 | 11540 | 165 0.00 100.0 Pass 2k
WHRE [ g# | 11539 | 165 | 11539 | 165 0.00 100.0 Pass 2%

Notes #:%: Atmospheric pressure &“7J##:1.013 X 10°Pa, Ambient temperature 85I fif: 23.7°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

Wila, BRER. Rt KA. REERNREAX.

T.2. Thermal test {8 iR

Pre-test {5 i After test i{%0 )5 Mass | Voltage after
Tgfe Csetl?;e No. [ Mass | Voltage | Mass Vo(l;tag loss ;?:Kgstlt%%% Status
ReRokA | MY | AR HLR Ji R [ﬁgjﬁ% Jei LR/ Bk
(9) V) (9) V) (%) il FLHs (%)
Full charged | 1# | 11544 | 165 | 11540 | 164 0.03 99.4 Pass &%
afg'cf;“e 2# | 11542 | 163 | 11530 | 162 0.10 99.4 Pass 4%
e | 3% | 11540 | 165 | 11530 | 164 0.09 99.4 Pass &%
WOARE | g4m | 11541 | 164 | 11536 | 163 0.04 99.4 Pass 2%
Full charged | 5% | 11541 | 163 | 11530 | 162 0.10 99.4 Pass &%
ai‘i;ﬁf;y 6# | 11535 | 163 | 11525 | 162 0.09 99.4 Pass &%
50 wiEsks | T# | 11540 | 165 | 11530 | 164 0.09 99.4 Pass 1%
WA | gg | 1153.9 | 165 | 1153.0 | 164 0.08 99.4 Pass &%

Notes yE¥%: Atmospheric pressure A< JE5#:1.013 X 10°Pa, Ambient temperature i 23.5°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.
W), BARER. R, KA. RERMEREK.
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TCT

T.3. Vibration #&zh

Lithium Battery UN38.3 Test Report

Pre-test if% i After test X% )5 Mass | Voltage after
Tgf Cseﬁ?ste No. | Mass |Voltage | Mass Vo(l:ag loss ;?:KX;“;%% Status
PeiRs | WY | FE i R e Eﬁﬁ;?ﬁﬁi I H /R iR
(9) V) (9 V) (%) il FLHs (%)
Full charged | 1# | 11540 | 164 | 11539 | 163 0.01 99.4 Pass 444
afz’cf;“e 2# | 1153.0 16.2 1152.9 16.1 0.01 99.4 Pass 7%
e | 3% | 11530 | 164 | 11530 | 164 0.00 100.0 Pass 44
WS | g4m | 11536 | 163 | 11535 | 162 0.01 99.4 Pass 2
Full charged | 5% | 11530 | 162 | 11530 | 162 0.00 100.0 Pass 444
agjélzfsty 6# | 11525 | 162 | 11525 | 16.2 0.00 100.0 Pass &%
50 wiEsks | T# | 11530 | 164 | 11530 | 164 0.00 100.0 Pass 44
WHRE | gg | 11530 | 164 | 11530 | 164 0.00 100.0 Pass &%

Notes #:$: Atmospheric pressure /) ##:1.013 X 10°Pa, Ambient temperature FFH5i5 fi: 23.5°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

Wla, KRBk, Rl REE. REEACREX.

T.4. Shock M

N Pre-test i£% i After test {5 )5 Mass | Voltage after
of cells | NO- | Mass | Voltage | Mass Vogag loss ;?;KZ;”%Q% Status
Peitkas | WS | RE | RE | R | | PRI g | S8R
@ | M @) V) (%) | iU (%)
Full charged | 1# | 11539 | 163 | 11539 | 163 0.00 100.0 Pass 4
aﬂc‘;’c:;“e 2# | 11529 | 161 | 11529 | 16.1 0.00 100.0 Pass &%
—wgEse | 3% | 11530 | 164 | 11529 | 163 0.01 99.4 Pass ZH%
WHRE | 44 | 11535 | 162 | 11534 | 16. 0.01 99.4 Pass 2k
Full charged | 5% | 1153.0 | 162 | 11530 | 1622 0.00 100.0 Pass 4
ai‘;;ggy 6# | 11525 | 162 | 11524 | 16.1 0.01 99.4 Pass &%
50 yEsks | T# | 11530 | 164 | 11530 | 164 0.00 100.0 Pass ZH%
WHRE | g | 11530 | 164 | 11530 | 164 0.00 100.0 Pass 44

Notes y£¥%: Atmospheric pressure A< JE5#:1.013 X 10°Pa, Ambient temperature i 23.4°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

Wle, BlRER. RS, KK, RERNKEX.
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TCT

T.5. External short circuit /PB4

Lithium Battery UN38.3 Test Report

The state of cells No. External Peak temperature(°C) Status
FERIREA ETRS FL It 3 1 il FEE (°C) a5k
1# 734 Pass &%
Full charged after one 2% 73.2 Pass 2%
cycle
—RIEHR R A 3# 70.6 Pass &%
4# 73.5 Pass &%
5# 80.0 Pass &%
Full charged after fifty 64 78.0 Pass 2%
cycles
50 UG G i R AS T# 75.6 Pass &%
8# 72.3 Pass &%
Notes ¥:¥: Atmospheric pressure k“TJ3#:1.013 X 10°Pa, Ambient temperature 155 i 23.6°C
There is no disassembly, no rupture and no fire within six hours after test.
FIERR S 6 /N A RARIA. R, KiK.

T.6. Impact E¥rd;

The state of cells No. External Peak temperature(°C) Status
FERRE Py HL T R 1T e el BE(°C) 45 R
o# 86.9 Pass #5§%
50% charged after 10# 86.0 Pass &%
3 wf;’:}g"ggﬁ e |11 86.5 Pass 4
RE 12# 85.8 Pass 1%
13# 85.6 Pass #5f%
Notes yEf: Atmospheric pressure A/ JE#:1.013 X 10°Pa, Ambient temperature i/ 23.9°C
There is no disassembly, no rupture and no fire within six hours after test.
FHERR)S 6 /N A RRIA. KiK.

T.7. Overcharge I 7 H

The state of cells No. Status
PR RS 45 R
11# Pass &%
Full charged after one cycle 12# Pass &%
—WPEA Ja i ARE 13# Pass &%
14# Pass 5%
Full charged after fifty cycles 15# Pass &%

Report No. #t74i'5: TCT170412B018
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I C I Lithium Battery UN38.3 Test Report

17# Pass &%
18# Pass &%

Notes J:%: Atmospheric pressure Xt 5#:1.013X 10°Pa, Ambient temperature ¥ 55 23.6°C
There is no disassembly and no fire during the test and within seven days after the test.

FLAE B RRAI S 7 RA KRR, RE K.

T.8. Forced discharge 5&i|# H

The state of cells No. Status
FERIRE Gy S S
14# Pass &
15# Pass &%
16# Pass &%
17# Pass 1%
Full discharged after one cycle 18# Pass &%
— IR FEATBARES 19# Pass &%
20# Pass 1%
21# Pass 1%
224# Pass &%
23# Pass &
24# Pass &f%
25# Pass 1%
26# Pass &%
27# Pass &%
Full discharged after fifty cycles 28# Pass &%
50 /M e TR AR 20# Pass 2%
30# Pass &%
31# Pass &
32# Pass &%
33# Pass &#%
Notes ¥:%: Atmospheric pressure k“7JE3#:1.013 X 10°Pa, Ambient temperature 155 fi: 23.7°C
There is no disassembly and no fire during the test and within seven days after the test.
FLOER ARG 7 RN RA, RE K.
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VII. Conclusion %58

Lithium Battery UN38.3 Test Report

No. Test item Sample number Test reference Conclusion
W5 WA H EREE WixS% ik
UN Manual of Test and Criteria,
1 Altitude simulation part III, subsection 38.3.4.1 Pass
e R UN 5 MERAE T, S8 7, 58 a
38.3.4.1 7
UN Manual of Test and Criteria,
2 Thermal test part III, subsection 38.3.4.2 Pass
I AT A UN G5 AIRAE T, ST 7, 28 =
38.34.2
UN Manual of Test and Criteria,
3 Vibration 1484 part III, subsection 38.3.4.3 Pass
R3) ' UN RS AR AE T, S I8 4, 58 =
38.34.3
UN Manual of Test and Criteria,
4 Shock part III, subsection 38.3.4.4 Pass
i UN 5 MR AE T, S I8 4, 58 =
38.344
UN Manual of Test and Criteria,
5 EXte(:ir:?L;hon part III, subsection 38.3.4.5 Pass
_ UN 5 MR HAE T, SIS 7, 58 a
Pt 38.3.45
UN Manual of Test and Criteria,
5 Impact/Crush 9134 part III, subsection 38.3.4.6 Pass
EY) R UN G5 AIRAE T, ST 4, 28 =
38.3.4.6 1
UN Manual of Test and Criteria,
7 Overcharge part III, subsection 38.3.4.7 Pass
it B 7E HL UN G5 ARAE T, ST 4, 58 =
38.34.7
UN Manual of Test and Criteria,
8 Forced discharge 148~334 part‘ 11, §utisiect|on 38.3.4.8 Pass
e 1] T FEL UN 5 MR AE T, S I8 4, 58 ahE
38.3.4.8 1

The submitted samples were complied with the stated requirements of UN manual of test and criteria,
part II, subsection 38.3

2R, SR IGRE IR S UN38.3 (2K, W45 N aHk.
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I C I TESTING CENTRE TECHNOLOG Lithium Battery UN38.3 Test Report

IX. Photo of The Sample & & H

Model #!5: BATTERY-LI-4S-18AH-R1
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Page 16 of 18 % 16 5L 18 1t

Report No. #t74i'5: TCT170412B018
Hotline: A0N-AR11-140  Tal- RA-755- 27R73330  Fay- RA-765-27R73332  httn-/Aww tet-lah rom



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

EEE

Important Notice

1. The test report is invalid without the official stamp of TCT.
ARG TCT s BaL.

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

K& TCT PR, AGE | okl & Hl AR S 15,
3. The test report is invalid without the signatures of Ratifier, Reviewer and Testing engineer.
ARG PEMAEN . AN RERAZEL LA

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

MEAE. g6l A BH. B sROAR AR B Ui s R
5. Objections to the test report must be submitted to TCT within 15 days.
XHREGBE AR, BTWREIRE Z HikE 15 RN AL .
6. The test report is valid for the tested samples only.
AAR G AOS AR PIARE A 2L
7. The Chinese contents in this report are only for reference.

A R N E S % .

Shenzhen TCT Testing Technology Co., Ltd. PRI v 38 JO RS W AR A PR A W]

1F, Building 1, Yibaolai Industrial Park, Qiaotou Village, Fuyong Town, Baoan District, Shenzhen,
Guangdong, China. [~ RAFIINT F 22 X HAMF AL TR TR 1 ¥k 1%
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