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Lithium Battery UN38.3 Test Report
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Lithium Battery UN38.3 Test Report
1. Standa rd br ?&

UNITED NATIONS "Recommendations an the Transport of Dangerous Goods, Manual of Tests and
Criteria” (ST/SG/AC 101 1/Rev 6/Amend. 1 Section 38.3)

BEE (X TRRENESHMNENE TRMGETHR BEAEITHRIEE B 383 1.

M. TestItem MiA1 H

T.1. [EHAltitude simulation =8 i T.5 [External short circuit ##lEEES
T.2. EThermal test 8B kLk T6. Himpact/ OCrush #EiHFHE
T.3. [Evibration 165 T.7. OOvercharge T E

T4 [EShock i T.8. [EForced discharge il

IV. Test Method and Requirement il i 75 ¥2: fl 25k

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 purpeses of testing on cycled batteries,

FRAE R e Ak EE BN R AT R T1 £ 7.5 4k T.6 £ 7.8 BigH o Ktk epy e, R 17
AL R T1 £ T5 PERE pRIRFREM T, EENRE S e i Eah.
Rechargeable cells of C1#~C5# are full charged after one cycle;
Rechargeable cells of CE#~C10# are full charged after twenty-five cycles;
Rechargeable cells of C118-C15# are 50% charged after one cycle,
Rechargeable cells of C16#~C20# are 50% charged after twenty-five cycles;
Rechargeable cells of C21#~C30# are full discharged after one cycle;
Rechargeable cells of C31#~C40# are full discharged after twenty-five cycles;
Test environment condition: ambient temperature: 15-25C, ambient humidity. 40-70%.
A e BB ER A% C1#~CH#A 1 (R G5 s
Al SR ELEL A CE#~C10#5 25 i meiiaG
Al R BB C1#~CI15EA 1 (ARG E-D%ﬁ AR
A 70 B L A% C16#~C20# 77 25 % {B#. /5 S0% TR
0] 7o B B A% C21#~C308# 4 1 B R e RS
Af T B AL C31#~CA0# A 25 R 3 50 4 R HE R «
RIE R BRI, 15-25°C, HEENEE: 40-70%

In order to quantify the mass loss, the following procedure is provided:
Mass loss (%) = (M1-M2)/M1 x 100
FERERAMEME, THUTLARTE:
& AR F(%)=(M1-M2)/M1 %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 below, it shall be considered as "no mass loss"

A M1 ZREEHHIAE, M2 2ol GRME. NFEREREAGEN T RAFIREE,. Ml TRE
R
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Lithium Battery UN38.3 Test Report

Mass M of cell or battery Mass loss limit

B AL B E R FAERKERE
M<1g 0.5%
1g=M=75g 0.2%
M=>75qg 0.1%

|eakage means the visible escape of electrolyte or other matenal 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,

BRI AT LB RE e e e i M el g it hiw . sl alalmab bk (AEIE
Bk, MEEE. SR . REPEEET ERAFINEE-

Intest 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 80% 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

R TA £ T4 9, saaMsEbdmELiem. TS, T Tudatik. FEeMdEs
AL M R S R T B B I T T R A T 1 — il Al L R ) 90%..

T.1. Altitude simulation /& /& Bl

Test method #if 775

Test cells and batteries are stored at a pressure of 11.6 kPa or less for at least six hours at ambient
temperature (2045C).

% G A I BEE S TFaET 11.6 kPa AR B(2045°Cy FEMED 6 B,
Requirement 2

Cells and batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture
and no fire and if the open circult voltage of each test cell or battery after testing is not less than 50% of its
voltage immediately prior to this procedure.

B AT ISR TS TR, TREATEX, S He -l Gl sihEnli 5 r e
EAD TR T E— W50 1 Ky 90%.

T.2. Thermal test §& B 5%

Test method #i 77:

Test cells and batteries are to be stored for at least six hours at a test temperature equal to 7242°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. For large cells and batteries the duration of expesure to the test temperature extremes should be at
least 12 hours.

iR E A E A RRIEE ST T22° TS FHEICELD 6 Ak, ERBERRIEEST-40427TC
B FAARED 6 /8. PA-thamille a2 R oK B E R 30 &réb. WWEFEEMT, H5M 10
EEH, BEEHERE RO EREERE(2015°C) FEM 24 i, W ARHS SR, SETRS
i G i P B (] A R 12 A
Requirement sk

Cells and batteries meet this requirement if there is no lzakage, 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.

EAHEHBIEER. TS, TRk, TMRAOAE N, HFE& e 5 el i il 5 e s
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Lithium Battery UN38.3 Test Report

T.3. Vibration &z

Test method #if 51

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

HOHEMEE FRaIE 60, BAFGMEDTER, HF eI EEERS. RaR 2 B,
I EAFASIETE 7 Hz #0200 Hz 2. (8], BEE3|7 Hz, BERN15 . Z—RSEEAN =1 THEEME
DEREGFUHE A REERT 120, SR 3 i, AP — PRSI REASREEE.

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).

TEMEASTRAM, HEOHLAE T 12 Tl (fompdeit)  IEgEEd12Tr
I (KB ER) FHHAAR.

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.

of AR T Hz T, (RIF 1 gn RN, EBSEAD 18 Hz, M5 HRHRIERIGTE
0.8mm C(E{EEE1.6mm) , FIINEEEIEEINERLES Bgn (SEFEHH 50 Hz) . HEEMEE FRFE
8 gn E B N3] 200 Hz.

For large 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 2 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,

AR, M7 Hz G, (R5 1 gn BIROMER . ERSNEAT 18 Hz. A RBREERFE 0.8mm
(B 1.6mm) , HIEINMEEBeEENEREAD 2 gn (LK 25H2) .« BEENEEERFE 200 B
57 2 HE i 3] 200 Hz.
Requirement i

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 30% of its
voltage immediately prior to this procedure.

B RN B, Bl S, TR, THREATEA, A8 ol eiliel it ik 5 e AR 8
He AT A TERE T 18—t Bl Y 90%.

T.4. Shock Jp7

Test method #if 51k

Test cells and batteries shall be secured to the testing machine by means of a rigid maunt which will
support all meunting surfaces of each test battery

i HEM AN YRR ERREE b, IR EEe el e e 2Rl

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 subjects to a half-sine shock of peak acceleration of 50 gn
and pulse duration of 11 milliseconds.

B SES S EEINER 150 gn FIRGTIFEE R 6 ms B SR g . i, RERTASTEE
MR S0 gn MR EERT (8] 11 ms B92¢ IESE it dr -

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.
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= = Sl Lithium Battery UN38.3 Test Report
The formulas below are provided to calculate the appropriate minimum peak accelerations

BABRRAST R Rt E, EEINEERERERBHESRNGE. DA EMRRT A 6
ms, AR BB FEREDN 11ms. FTEMAXZ2HRTTE SEMREEMEE.

Battery Minimum peak acceberation Palse duration

180 g o resnli o el

i I 100850
= Acrdenaton g = |
Small batterizs V' mwpse®

welieTever 5 smalier

50 g, or result of formnla

I 3001
Accaserationig ) — || ——
Lagze ballenzs Y s

whiehever 5 smalber

* o Nfissas eupresEe] m .} |]||-.__-|;|-||-;

G T e (8 ot rEERiT (4]
AFiEEd | 150 gn BN SR PR 1E 6ms

INEERE (gn) = (1{}085[]
Mmass

50 gn 8Lt £ R R ERDEMHE
30000
)

sy

mikErE (gny= [

Each cell or battery shall be subjected to three shocks in the pesitive 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,

B HAREMATE =T EEMEGERERZE FUMEAREZ=0E, BRERTREE=
KirsE, BHRESE 18 kit
Requirement &

Cells and batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture
and no fire and if the open circuit voltage of each test cell or battery after testing is not less than 90% of its
voltage immediately pricr fo this precedurs

A AE SRR, Bl S, TRE. CHRAEEK, HES9 050 ey i 7R e 5 R e
AT R ER AT X — w5 5 5 RHT 90% -

T.5. External short circuit k% i

Test method #if7:

The cell or battery to be tested shall be heated for a period of time necessary to reach a hemogeneous
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 documentad, 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+ 4T shall be subjected to one short circuit condition with
a total external resistance of less than 0.1 ohm,

i i P AL B ALt S DA — BT (R, LU RANRIRE S fam Mk B 57+4°C . WA (8] B4 58 £ el
SRR P R AT R e B, ISR (AR B A A DS SRR A FE A A ETE, Wb
AR EbFEEENRE TREEAD 6 hE, T ARABESRKEMEPIE 12 4/ Ef . BR/E e EE b
ESTHCTEZ LB AT 0,10 Ui R,

This short circuit condition is continued for at least one hour after the cell or battery external case
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Lithium Battery UN38.3 Test Report
temperature has retumed 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.

R R L B E SR IR BB 574 °C FE AR 1 A, A AER, SEEEFE RS
HitdE P RERMRFREN—2UT.

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

A1 B 30 DT R SR AL R IR T FRRR AT .
Requirement 3k

Cells and batteries meet this requirement if their external temperature does not exceed 170C and
there is no disassembly, no rupture and no fire during the test and within six hours after test.

G AR AR 170°C, FHEERREEPRIAES 6 P ATHE. THR, TEN

T.6. Impact / Crush i d3/5 %

Test procedure — Impact (zpplicable to cylindrical cells not less than 18.0 mm in diameter)
Wi Al - i CERFEREATET 180 2XK0 EREHRED)

The test sample cell or compenent cell is to be placed on a flat smooth surface. A 15.8 mm £ 0.1mm
diameter, at least 6 emn 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 ¢m 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.

i B A AR B0 E M RCEE T SRS R, — 1R 316 AR ENE R no b et P oL, S 22 15.8 K401
B, KEFELDE R, slESREKHAUE, B2 k8. B30 FR401 TRHEFN 61125 F
ﬂiﬁﬁﬂ%ﬁﬂﬂﬂﬁﬂiﬁﬁﬁﬁﬁ i EHE—TILF S BB, MR E R R iR B EE I L
#. EEHIENEER TSRS K TFOERME N0 EET,

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,

TRHIERE ANSTFAERFIFSERTESEPLONER 158401 AT ETMIIMMES.
Bl R aR — -

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

WS- I CERTHER. SR, EhaNESaEEESES T 1808
A cell or component cell is to be crushed between two flat sufaces. 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 opticns below is reached,

BEGNESANRER S TRZEGE, FTEAREZRNA, €8 Ela CREE S 15
cmis. FEFEHRT, EIHBALT=8ER2Z—:

() The applied force reaches 13 kN £ 0.78 kN,

{b) The voltage of the cell draps by at least 100 mV;

{c) The cell is deformed by 50% or more of its original thickness.
(2)FEDNAT AR 13 kN £0.78 kN;

(b)yER LT [ e E A 100mV:

(CESEELIRERERN SO%KES.

Cnce the maximum pressure has been obtained, the voltage drops by 100 mV or mare, or the cell is
deformed by at least 50% of its original thickness, the pressure shall be released.

—HIEREAES . BETE100mY siE £, BiEORER SRR FEGERR 50%, EIAT#EE .

A prismatic or pouch cell shall be crushed by applying the force to the widest side. A button/cein cell
shall be crushed by applying the force on its flat surfaces. For cylindrical cells, the crush force shall be
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Lithium Battery UN38.3 Test Report
applied perpendicular to the longitudinal axis.

M RS R AN R TR IR . AAE PR N R E R . EERBE SR S E
EHI77 [F A I .

Each test cell or compenent cell is to be subjected {o one crush only, The test sample shall be
observed for a further & h. The test shall be conducted using test cells or component cells that have not
previously been subjected to other tests.

Tl AR R A R — I e PSR EE 6 BT . BSR A A A AR R e
iR B AN A AT -
Requirement R

Cell 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 test.

B AN AR IR E T 170°C, #HERKRITEPRRRE 6 i PIE#E, TEk.
T.7. Overcharge i1 75 i

Test method #Mif 7 #:

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

o B R S B R F R R S R R IR A . RS iR R
{a8) When the manufacturer's recommended charge voltage is not more than 18V, the minimum

voltage of the test shall be the lesser of two times the maximum charge voltage of the battery or
22¥.

(b} When the manufacturer's recommended charge voltage is more than 18V, the minimum voltage of
the test shall be 1.2 times the maximum charge voltage.
(a) HhEREFNEEEART 18 (A8, e i R E it Ao i i AP iR el 22 fF
H PR E
(b) HEEEFMREEEERT 18 (Kt iR 0E e BN 2 s ithE X e e ER 1.2 (&,
Tests are to be conducted at ambient temperature, The duration of the test shall be 24 hours
i R TERRERR B 1T BT RARHIET R R g 24 Y.
Requirement

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

6 H B A R IR IR AR LR 5 T R TARE, TRk
T.8. Forced discharge % il it H1

Test method #Mif

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.

m@ﬁ%fﬁﬁ?{ﬂiﬁ;ﬁfﬁ T 5 12V E it 5 A5 5 B 7E A e v 360 S5 )0 pe s B R TSR PR DR R SR 1 T SR
e

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).

TR LA 5 — 435 2 R B i P 3 8 T L R 5 B 440 7 R/ RO B B O B BT ERL B (R CBR 2 M h)
ST E R LUl i e i (R A) .

Requirement i

Primary or rechargeable cells meet this requirement if there is no disassembly and no fire during the
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Lithium Battery UN38.3 Test Report
test and within seven days after the test

Rk e SR R I PGS 7 RATHE, TR

V. Test Procedure i /i F4

Marking
FRIRAE

h

Pretreatment
o TE

' : | !

Samples of 5 Samples of H# Samples of #.f Samples of
Cl1H~C103 C11#-C20F ———— C21#~CA0%H

v

Altitude simulation
St £

'

Thermal test
i i
I ! . -
Vibration Impact / Crush Overcharge Forced discharge
zh /i R it Gz il b el

h J

Shock
iy

!

External short circuit
71 B B

v

Finished test

e R
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Lithium Battery UN38.3 Test Report

VI. Main Test Apparatus - 2l {3 2%

W i

Serial No.

Name of Equipment

B

Model
=

Calibration Date
/Due Date
et B ) H

MNCT-030

Charge and discharge testing

system
el R

R2D6-5V-5A

212.01.11

2020.01.10

MNCT-012

Low-pressure high-altitude
simulation test chamber

R R AR g A

2019.01. 11

2020.01. 10

NCT-017

Constant temperature and
humidity test chamber

R 5

GX-3000-150LT

2018.01. 11

2020.01.10

MNCT-021

Vibration test instrument
sl i

ES-3-150

2019.01. 11
2020.01. 10

MNCT-022

Shock test instrument

ik IR e

8Y10-2

20189. 06. 28
2020. 06. 27

NCT-018

Battery short circuit test
instrument

B b 7 e L R

BE-1000W

2019.01. 11

2020.01.10

MCT-0189

Impact test instrument
ke al (s

201901 1
2020.01.10

NCT-026

Electronic Load

B Ak

2018 01. 11

2020.01.10

MNCT-033

DOC regulated power supply
EihifaEER

2019.01. 11
2020.01.10

MNCT-016

Battery anti-explosion
chamber

B At oy R

GX-FB-200

NCT-003

Electronic Scale
B, FF

JC-2238

212.01. 1

2020.01.10

MCT-001

Digital Multimeter
fFHH®E

2019.01. 11
2020.01.10

NCT-0289

Temperature recorder
FilL Rles 1

34970A

212.01.11
2020.01. 10
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VII. Test Data %45

T.1. Altitude simulation & Bl

Pre-test 4% Al After test i.3& 5 Mass \oltage after

T:fecs:f;e No. | Mass |Voltage | Mass | Voltage | [05S teit::?;t:tge

gats | WY | BE | BE | WHE | BE -ﬁﬂﬁ% IR I /R
(@) (V) (@ (V) (%) 14 T E U (%)
Full 50.168 4222 50,164 4218 0008 958 905 Pass &1

charged 50102 | 4.224 | 50100 | 4.221 0.004 99.929 Pass &
after one

cycle 50068 | 4223 | 50086 | 4219 | 0004 99,905 Pass &%

1 RIER R 49929 | 4221 | 49925 | 4218 | 0008 99,929 Pass &%

EIRA 50116 | 4223 | 50M2 | 4219 | 0.008 99.905 Pass &%
Full 50123 | 4224 | 50121 | 4220 | 0004 99,905 Pass &1
Ch;{gfd 50082 | 4221 | 50078 | 4218 | 0.008 99.929 Pass &
twenty-five 50135 | 4.222 50133 | 4.218 0.004 98805 Pass &

zgﬁzﬂ CO# | 50096 | 4224 | 50094 | 4221 | 0004 99,929 Pass &f%

g | C10# | 50110 | 4225 | 50408 | 4221 | 0008 99.905 Pass &%

Notes 3 : Atmospheric pressure 75 JE3%:1.013 < 10°Pa, Ambient temperature 555 23.4°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

/G, HEnRER. RS, SRR, REERNEEK.

T.2. Thermal test i3/ X5

Pre-test .44 i After test i3 5 Mass Voltage after

The state test/Voltage
ofcolls | No. | Mass |\Voltage | Mass | Voltage | l05s p,e_ta,&tg

Pagkas | WT| ME O\ wE | mE | wE | REER ) gemagm | SR
(g) W) (g) (V) (%) | mh i E (%)
Full 50,164 4218 50160 4178 0.008 95052 Pass 1%

charged
e 20100 4.221 50.084 4178 0.012 938.981 Pass &%

cycle 50066 | 4219 | 50082 | 4179 0.008 99,052 Pass &%

1 RIEFE 49925 | 4218 | 49919 | 4178 0.012 99,052 Pass & 1%
i EELHR A 50112 | 4219 | 50106 | 4176 0.012 98 981 Pass &%
Full 50121 | 4220 | 5017 | 4177 0.008 98,981 Pass £1%
“h;f:gfd 50078 | 4218 | 50074 | 4178 | 0.008 99.052 Pass &1%
twenty-five 50133 | 4.218 | 50127 | 4175 0.012 98 981 Pass &%
;;I;.: co#t | 50004 | 4221 | 50090 | 4181 | 0008 99,052 Pass 4%
EiwEikA | C10# | 50106 | 4221 | 50100 | 4.178 0.012 98.981 Pass &%

Notes 3% : Atmospheric pressure 7= fE3%:1.013 4 10°Pa, Ambient temperature MEHEME: 23.5°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

Mid/E, HIORER. RS, KK, REROEEAX,
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Lithium Battery UN38.3 Test Report

Pre-test if4& Al After test it 5 Mass Voltage after

The state test/\oltage
of cells No. | Mass | Voltage | Mass | Voltage | 1058 pre-testg Status

Bogks | T | BE | BE | AE | @E -ﬁiuf% B | R
@ | @ V) (%) | g B (%)
Full 50160 4178 50.158 4175 0.004 99.928 Pass &%

charged 50094 | 4178 | 50090 | 4174 0.008 99 804 Pass &%
after one

cycle 50.062 4179 50.060 4178 0.004 99 928 Pass &%

1 WiEFE 49919 | 4178 | 49917 | 4174 | 0,004 99 904 Pass & 14
R 50106 | 4176 | 50102 | 4473 | 0.008 99,928 Pass &5
Full 50117 4177 50113 4173 0.008 99 904 Pass &%
“h;f[gfd 50074 | 4178 | 50072 | 4174 | 0004 99,904 Pass &%
twenty-five | ca# | 50127 | 44175 | 50123 | 4172 | 0.008 99,928 Pass & f&
2 5E }:":;I:ﬂ Co# 50.090 4181 50.088 4178 0.004 99.928 Pass &%
FMEARE | c10%# | 50100 | 4178 | 50096 | 4174 | 0008 99,904 Pass &1

Notes JE#: Atmospheric pressure 7’5 H3%:1.013 % 10°Pa, Ambient temperature IR 236°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

M/, EOREE. RS, R, KRR

T.4. Shock il

Pre-test i@ il After test i3t 5 Voltage after

Mass
The state test/Voltage
of cells . | Mass | Voltage | Mass | Voltage | 1058 pre-test Status

ﬁnta:[ﬁﬁ E:IE EE..EE Jﬁi’ EEEE ﬁiﬁi iﬁ%ﬁﬁ@&fﬁ ii%
(9) (V) (@) (V) (%) | 3 B (%)
Full 50158 | 4175 | 50154 | 4172 | 0.008 99,928 Pass &%

charged 50090 | 4174 | 50088 | 4170 0.004 99 904 Pass &%
after one

cycle 50.080 4176 50.058 4173 0.004 89,928 Pass &1&

1 WiEFE 49917 | 4174 | 49.913 | 4171 | 0.008 99,928 Pass % f&
R 50102 | 4.173 | 50088 | 4169 | 0.008 99.904 Pass &%
Full 50.113 | 4173 | 5011 4170 0.004 99,928 Pass &%
ch;{gfd 50072 | 4174 | 50088 | 4170 | 0.008 99.904 Pass %1%
twenty-five 50123 | 4.172 | 50121 | 4169 | 0.004 99.928 Pass &4
25-‘«“5* ;I:;ﬁ: Co# | 50088 | 4178 | 50086 | 4174 | 0.004 99,904 Pass &1
EiREAARE | C10# | 50096 | 4.174 | 50092 | 4.170 0.008 99.904 Pass & &

Notes 3% : Atmospheric pressure 5 FE3%:1.013 4 10°Pa, Ambient temperature HEHEE: 23.5°C
After the test, there is no leakage, no venting, ne disassembly, no rupture and no fire,
ME, BESRERE. RS, FEE. REEBEMEREL.
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Lithium Battery UN38.3 Test Report

T.5. External short circuit 4% i

The state of cells No. External Peak temperature() Status
Faids WS iR REBIRE(C) £

C1# 120.4 Pass & &

7 i
Full charged after one C2# 117.8 Pass &%
cycle C3# 112.7 Pass &%

1 RIEFERERE — 109.8 Pass &1

Ch#t 157 Pass &%

Ce# 1195 Pass &1
A

Full charged after 107.5 Pass &

twenty-five cycles 116.3 Pass &%
25 a3 B

Cof 108.1 Pass 5¥#
C104 M37 Pass &%

Notes ¥ #: Atmospheric pressure & 5 E5:1.013 X10°Pa, Ambient temperature 3T EHEE: 23.3°C

There is no disassembly, no rupture and no fire during the test and within six hours after test.
BN E PR S 6 D ET AR, SRR, Rk

T.6. Impact fii 7
The state of cells No. External Peak temperature(C) Status
Fraihs RS HLt R B SR (C) R
CHi# 259 Pass &%
50% charged after C124 Ll Pass &%
: :ﬁ:?f;;‘i;;i@?ﬁ!ﬂ i i Fost ke
s C14# 253 Pass 5
C15# 25.5 Pass &4
Cle6# 25.4 Pass &%

50% charged after C17# 251 Pass o

twenty-five cycles
: Pass &
25 & 5 S0% T | 25.2 ss &H
W C19# 254 Pass &4

C204 255 Pass &%

Notes % : Atmospheric pressure 5 FE3%:1.013 < 10°Pa, Ambient temperature HEHEE: 23.4°C
There is no disassembly and no fire during the test and within six hours after test.
HEMK RS 6 T RRE. Rk
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Lithium Battery UN38.3 Test Report

T.7. Overcharge it & HL
(Mot Applicable ~iEH)

T.8. Forced discharge 3§l i 6t

The state of cells : Status
ETERE : I

Pass 1%

Pass 1%

Pass &1%

Pass &4

Full discharged after one cycle Pass g%
1 G e AR Pass &1
Pass &1
Pass &%
Pass o1&
Pass &t
Pass &%
Pass &%
Pass &1
Pass &%
Full discharged after twenty-five Pass &1
oycles

25 WiEH s 2R Pass o
Pass 1%
Pass &t
Pass &%
C40# Pass &¥#

Notes 1E#: Atmospheric pressure &5 E38:1.013 X10°Pa, Ambient temperature &SR 23.4°C
There is no disassembly and no fire dunng the test and within seven days after the test
HEAEI P RRGRE 7 RARRE, Rk
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VIl. Conclusion %5t

Lithium Battery UN38.3 Test Report

Test item
i I H

Sample number

o B

Test reference
ke 4

Conclusion

Bid

Altitude simulation
=

Thermal test
i 58

Vibration
R0

Shock
iy

External short
circuit

S HE FE B

C1#~C10#

LM Manual of Test and Criteria,
part 111, subsection 358.3.4.1

UN it 52 1 bRt F i, SR TR 7, 38
38.3.41%

LI Manual of Test and Critena,
part 111, subsection 38.3.4.2

UN il fa Hl R e, ST, 38
383427

UM Manual of Test and Criteria,
part I, subsection 38.3.4.3

UN S5 BIBRTE T, S5 1TTAE 7, 55
38343 1

LIM Manual of Test and Critenia,
part 11, subsection 38.3.4.4
UN 6 AR i, S TIAR 2, 8
3B344 %

LI Manual of Test and Critena,
part IIl, subsection 38.34.5

UN it Sa Al e 0, S5, 38
383457

ImpactfCrush
EdATE

C1I#-C20#

UM Manual of Test and Criteria,
part III, subsection 38.3.4.6

UN 156 RlbR e A, S TTED 2 5
38.346 1

Glics

Overcharge

iR E

LIM Manual of Test and Critena,
part III, subsection 38.3.4.7

UN it 5 1 brite i, 25 TITRT 7, 38
38347

Mot
Applicable

HiEM

Forced discharge
S5 il Y E,

C218~C40#

LIM Manual of Test and Critena,
part 11, subsection 38.3.4.8

UM ot Ga #0858 F00, R 1TER o, 38
383481

Pass
=¥

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

part III, subsection 38.3

tefl], RZpRARE RS UNSS.S fB1ER, flHds ek,
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Lithium Battery UN38.3 Test Report

IX. Photo of The Sample #:f5 &l H

Model %%5: INR+ 18650
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Lithium Battery UN38.3 Test Report

Important Notice

1. The test report is invalid without the official stamp of NCT.
AL NCT S EL

2. H(gl':lr‘udy is allowed to photocopy or partly photocopy this test report without written permission of
REE NCT HHEFRE, HMEERATMER SR EH.

3. The test report is invalid without the signatures of Ratifier, Reviewer and Testing engineer.
EREHLTHAEN FEA. BREEANEETH.

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

HEEiL. 8%, BZF. BF. el SelEEmmt B onriks B
5. Objections to the test report must be submitted to NCT within 15 days.
HREBEE R MTRAIREZHiR 15 RAFE LA EER.
6. The test report is valid for the tested samples only.
AR DU A A
7. The Chinese contents in this report are only for reference.

ARERIR LA ER RS,

******E“d of REpﬂl’t m%%m******

Shenzhen NCT Testing Technology Co., Lid bkl Neaw kv 1B g o = 1 e S

1/ F, No. B Building, Mianshang Younger Pioneer Park, Hangeheng Road, Gushu Xixiang Street,

Baoan District, Shenzhen, Guangdong, China.
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