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Lithium Battery UN38.3 Test Report
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= Lithium Battery UN38.3 Test Report

T 1,

To

II . Standard #ri#E

UNITED NATIONS “Recommendations on the Transport of Dangerous Goods, Manual of Tests and
Criteria” (ST/SG/AC.10/11/Rev.6/Amend.1 Section 38.3)

BeaE CeTRRymEhedEsds dBnE Ty S@ITREE %8383 7.

I, TestItem Wi H

T.1. [HAltitude simulation =R T.5. [KExternal short circuit #h&57E 8%
T.2. KThermal test 5% i T.6. [Kimpact #idi/ OCrush /%
T.3. XVibration #Rz0 T.7. [KOvercharge if 78k

T.4. [XShock ik T.8. [Forced discharge 3aHIi

IV. Test Method and Requirement i /7 i f13E 5K

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.

FAER B FE e F it A M i A ial4e T 1 £ 7.5, 642 7.6 £ T.8 kA7 A iRErESG. 258 T7
A LU AR AEERE T1 2 T5 46 A fARBIR DT it it 47, DMEM] s B e e i e

Single cell batteries of B1#~B5#, B11#~B14# are full charged after one cycle;

Single cell batteries of B6#~B10#, B15#~B18# are full charged after twenty-five cycles;
Rechargeable cells of C1#~C5# are 50% charged after ocne cycle;

Rechargeable cells of C6#~C10# are 50% charged after twenty-five cycles;
Rechargeable cells of C11#~C20# are full discharged after one cycle;

Rechargeable cells of C21#~C30# are full discharged after twenty-five cycles;

Test environment condition: ambient temperature: 15-25C, ambient humidity: 40-70%
PG E B1#~B5#, B11#~B14#5 1 IRIBFH R

B 0 i BE#~B10#, B15#~B18#7 25 IR IEH i =R &:

FJ 7 B EE C1#~CB# g 1 RGBT /5 50% 7 RS

] 76, H E S CB#~C10#K 25 KBFR 5 50%7e H MR

A 7R L FEAS C11#~C2084 1 IRAIEH 2 2 I RE

A AR A C21#~C30# M 25 IRTEF 2 TR R

WIS SRR 15-25°C, M@ 40-70%

In order to guantify the mass loss, the following procedure is provided:
Mass loss (%) = (M1-M2)/M1 x 100
REREAENE, THULTARE:
AR K (%)=(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'.

AP M1 ZREATHIEE, M2 2R 5REE. R ERAED FERFINEE, M TRE
K",
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Lithium Battery UN38.3 Test Report
Mass M of cell or battery Mass loss limit

R OB FE VT & ER K RE
M<1g 0.5%

1g=M=75g 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.

B AR T LLE B PR B L ) I R e EEit iR Y B AS B M R B R Ok R A
B, R E. B , RENREEY LRI

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 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.

MR T A ET.4 71, BFIEEAAR R T2 DS TR, BREATEX, FRs MRS E
O E FE AT IR GE 5 I B B B A/ T IRAERMTIX — e AT FL B 1 90%.

T.1. Altitude simulation 5 & #5411

Test method i /7

Test cells and batteries are stored at a pressure of 11.6 kPa or less for at least six hours at ambient
temperature (205°C).

S8 HELO A Lt BT R 1 TR T 11.6 kPa MR ZIEE (2015 C) FAAAL &2 /D 6 /i .
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.

A 2 ol S TR SRR GE K, 3 A S OB B T S R BE E
FE AT B AT 1K — 18 A FE R 90% .

T.2. Thermal test {5 X%

Test method il 5k

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 (20t
5%). For large cells and batteries the duration of exposure to the test temperature extremes should be at
least 12 hours.

G PR AT It T B IR S T 7242 CHIsR M FARIE D 6 N, R BAERIRR % T-4022°C
RIS AR D 6 /NET o P-4 R IR T 2 IR B KR IR] (B] (@ 79 80 r#h . EREFF E Rt iT, HL5epl 10
RAEH, B E e AR Y R BRI 5 (2045 °C) FAFA 24 /NET o X0 F RAYE I, R BE Tt
RIS EEIRS [ AN 12 /N
Requirement £k

Cells and batteries meet this requirement if there is noc 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.

RN ERE . TS, TR, THREATEX, F A0 0o i 2 el 5 s
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R56 AT AT 90% .
T.3. Vibration #Ezh

Test method it 77i%k

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.

BB EF TR e &, BAFEHECER, T SR . RN 2 ERER,
F BT 7 Hz 1200 Hz 28], BREP(7 Hz, BEHN15 548 X — Ry = EAAEE R
R ROE A HERMT 12K, BRI /i HA - MREITT b S EE

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).

PER BSR4, SR R E R 12 TITR M (R ), AR e 12 T30
Freit CRARI) ERTAR.

For cells and small batteries : from 7 Hz a peak acceleration of 1 gnis 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 cccurs (approximately 50 Hz). A peak acceleration of 8 gn is then
maintained until the frequency is increased to 200 Hz.

SRR AT Hz JT4R, R 1 gn FIERCAINEE, ERMERILD]18 Hz. IREHIREREEE
0.8mm CEZFE 1.6mm) , FEIIAEEINGEMER LT 8 gn FELG 60 Hz) - KRUEE InE B (R 4L
8 gn HFIHHERKEINF| 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 a peak
acceleration of 2 gn ocecurs (approximately 25 Hz). A peak acceleration of 2 gn is then maintained until the
frequency is increased to 200 Hz.

TARBEM: A7 Hz P46, RHEF 1 gn B ANEE, ERMEIES] 18 Hz. AEHIREARFE 0.8mm
(AR 1.6mm) , NSz AE{EINEE LD 2gn AR R 25H2) . BEENEEFEFE2gn E
2R ZE A N F] 200 Hz.
Requirement #k

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.

RO A A ZRE AR Rl O R. ERERACES K, I A A A B A TE o8 R HOT B
JEAS/IN T FALTE AT 20— il Bl P R 90% .

T.4. Shock i

Test method il 5k

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.

I S AR R R E RS E b, RN EEE RS R TR .

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.

BRSNS VEE INE R 150 gn MBK RN E] 6 ms BT EsZiE A . A, AR ASIEZEE
I SE 50 gn AR P RREERT E] 11 ms BIE IR SR b

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 & milliseconds for small batteries and 11 milliseconds for large batteries.
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The formulas below are provided to calculate the appropriate minimum peak accelerations.
B SE E R, WEMEEFERERRMESRAE. DT BRRIK AR E 2 6
ms, AR EAEIBKFE AR ALY 11ms. FEETAFRE ARITE S ER R/ DR EINEE .

Battery Minimum peak acceleration Pulse duration

50 ggorresull of formula

[

. [ 100850
) ) Acceleration(g,) =, | )
Small batteries V. mass* ) 6 ms

whichever is smaller

50 g, or result of formula

( 30000
Acceleration(g,) — I‘| ?

Luarge balleries \ nass ™ 11 ms

whichever is smaller

* Muss 1s expressed i kilograms
/MR T R T |
150 gn BUIHH &5 R B R/ FIE 6ms
100850
IEE (gn) = (

mass

50 gn st B &R P BUR/ N HIHE
30000
)

mass

iR (gr) = J(

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.

AR EMAE A EAAE AN ESEEREEANPIEFRES ik, EELRANESZ =
whds, BIEEE 18 kb,

Requirement ZZ3k

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.

RGBTSR Tl TR THEMTEK, A8 ol it 72 w58 5 H T B
J AT AT X — IR AT B HT 90%.

T.5. External short circuit #p%9 5%

Test method &85k

The cell or battery to be tested shall be heated for a pericd of time necessary to reach a homogeneous
stabilized temperature of 57£4°C, measured on the external case. This pericd 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 ochm.

TRIE BB EE I A — BT IR, LMEEANRIR S fa E A B 57 +4°C . I 1A RO FE R o e
ol I R SH AN T SR e Y, XA IR e ﬁ%ﬁm¥fﬁ}iﬁ¢ai IR AT R AU PR TG, 3 T
SRVNEFEELEETHREZE D 6 AN, 3T RESHREMZEDRE 12 /I, 2R #E B mih
7 57+4°C F &2 B/ T 0.1Q B EEE 4,

This short circuit condition is continued for at least one hour after the cell or battery external case
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temperature has returned to 57+4°C, or in the case of the large batteries, has decreased by half of the
maximum temperature increase observed during the test and remains below that value.

oL BRI 2R T R B R A SR IR M1 T 57+4°C 5 2 ADFER 1 /N, SRR, SRR R E PR
MR EE R R NRE—FE T

The short circuit and cooling down phases shall be conducted at least at ambient temperature.
FEL BRI R KR B D RZ A MR IR T AT
Requirement ZZ3k

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 test.

RO AN At S TR B R 170°C, HF BERERET RiRR/E 6 /MY ALK, THE, Tk,
T.6. Impact / Crush /57 )&

Test procedure — Impact (applicable to cylindrical cells not less than 18.0 mm in diameter)
PR — il CEHTERATET 18.0 AL ERIE AR HL)

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.
R ANE A P IR YR R W L, — iR 316 AU ASERIRAR AR AT L, R 1R 15.8 FOR401
22X, KEELD6 EX, silSRKHENRE, R-FZKE. 8 201 T01 TRMEMM 61125 &
K= BT IR A A Ak, MR LTI A R R T B B A B 1 3R B UE R TE N DA
#l. BEMIEEEH T SEHE SR FERIE 90 FET.

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.

R, WY SFEREHT I SERERET O ER 15.840.1 XTI EEAIAMEE.
B A — k.

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

ML= HrE CEMTHEE, SR, & i/ mSmEBEE RS EZN T 18.0 XKD

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.

P B0l B A BUE AT LA B I, FTE A FOEE IR, 5 - MEM A RRER K# N 15
cmfs. FFIEFEMT, HIMBLL T =MERZ

) The applied force reaches 13 kN £ 0.78 kIN;
b) The voltage of the cell drops by at least 100 mV;
¢) The cell is deformed by 50% or more of its original thickness.
a)FEIR] iR E] 13 kKN £0.78 kN:
b) AT E R £ 2 /> 100mV;
C) AT R I8 B By 50%E(E % .

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.

—BiEAR AL BIETEE100mY BUE S, BUR AR AR R MG E R 50%, ADATRRERIE 5.

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

(@
(
(
(
(
(
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Lithium Battery UN38.3 Test Report
applied perpendicular to the longitudinal axis.

T T B S PR A AR TR B TR S 40/ T T mie o AL R R TR o BRI PSS 7 A 5 2 2
7T [

Each test cell or component cell is to be subjected to cne 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.

BEAS U FEG B R A A R iR BT R RS . RS SR 6 /N o 138 AU A AT AR et il
FO A B A B R A PR AT

Requirement #3k

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

B AN PR AN R IR AN 170°C, SFHEWRBRE RS ki /5 6 /D AT E, k.

T.7. Overcharge i 75 Hi,

Test method L AL

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

0 B B A e P R A B Ak 7 B T P . AR R R R A0 T
(&) 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
22V.

(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) HITEFEESF R EEE AT 18 R, RIS B R A B AR K B B R PI(E B 22 R
& RN
(b) HIEFEERF R B AT 18 REF, W55 FIfR /e B R B iR R R B B R T 1.2 (2.
Tests are to be conducted at ambient temperature. The duration of the test shall be 24 hours.
WIS R FERR TR T. BHT IR R (AR Ay 24 N
Requirement #i3k

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

FCH MM AR R AR F 7 R, TR

T.8. Forced discharge 33l H,

Test method &85k

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.

BAEAEFERE T 5 12V Zin 5 IR S B A0 o i 5 T i 78 45 12 BB AT R B U B 2% 1R T olm el
i 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).

R R 5 0 2 R/ P L 7 38 R K AU 5 8 0 5 R/ R ORS P O » A RS BT LN () (B A7 0 b
ETREORTE FBRIRBRYIGI R ER (B A)

Requirement #k

Primary or rechargeable cells meet this requirement if there is no disassembly and no fire during the
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test and within seven days after the test.

JR L B T L FE S A R T AR PR 5 7 R TR, T

V. Test Procedure MR FE

Marking
FR R

!

Pretreatment

FAALFE

v v b
Samples of Ffidh Samples of fF i Samples of Samples of i
B1#~B10# C1#~C10# B11#~B18# C11#~C30#

A4

Altitude simulation

TR

'

Thermal test
RE IS

A h 4 v 4

Vibration Impact / Crush Overcharge Forced discharge

IR BEEATE puip ! SR TR

v
Shock

ik

v
External short circuit

HNERFELRE

v

Finished test
SE RN
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VI. Test Data {”Jﬁ@fﬁﬁ

T.1. Altitude simulation 5 & #5411

Lithium Battery UN38.3 Test Report

The state
of cells

Pre-test #2571

After test X525

Mass
gy
(9)

Voltage
B
V)

Mass
g

@

Voltage
L%
V)

Mass
loss

REK
(%)

Voltage after
test/Voltage
pre-test

Gy Ry
50 HIT BT (%)

Status
HR

Full
charged
after one

cycle

1 IKIEH A
T RS

45.998 4.186

45.997 4184

0.002

99.932

i

Pass

45.989 4.183

45.989 4182

0.000

99.976

GRS

Pass

46.006 4.186

46.005 4185

0.002

99.976

i

Pass

B4#

46.001 4.185

46.001 4.184

0.000

99.976

i

Pass

Bo#

46.008 4.185

46.007 4183

0.002

99.952

GRS

Pass

Full
charged
after
twenty-five
cycles

25 IR
Jaim AR

B6#

46019 | 4184

46.017 4.183

0.004

99.976

i

Pass

Br#

45.986 4.183

45.986 4183

0.000

100.000

i

Pass

B&#

45.981 4.187

45.981 4.186

0.000

99.976

i

Pass

BoO#

46.009 4.186

46.008 4.184

0.002

99.952

GRS

Pass

B10#

46.002 4.186

46.001 4.185

0.002

99.976

i

Pass

Notes H#:

Atmospheric pressure &= JE28:1.013 X 10°Pa, Ambient temperature H iR 22.6°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

M5, BitRER. RS KRR, REEAREKX.

T.2. Thermal test {25

The state
of cells

Pre-test R I& AT

After test R 5

Mass
g
@)

Voltage
CEPR
V)

Mass
[Iig=s

(@

Voltage
%
(V)

Mass
loss

FERE
(%)

Voltage after
test/\VVoltage
pre-test

A e L /it
5 HIl B (%)

Status
HR

Full
charged
after one

cycle

1 K1GHE
TR

45.997 4.184

45.982 4.144

0.033

99.044

Pass &%

45.989 4182

45.974 4142

0.033

99.044

Pass &%

46.005 4.185

45.989 4.145

0.032

99.044

Pass &%

B4#

46.001 | 4184

45.986 4145

0.033

99.068

Pass &%

B5#

46.007 4.183

45.990 4.143

0.037

99.044

Pass &%

Full
charged
after
twenty-five
cycles

25 IR
Jaim AR

Bo#

46.017 4.183

46.000 4144

0.037

99.068

Pass &%

Br#

45.986 4.183

45.971 4.144

0.033

99.068

Pass &%

B&8#

45.981 4.186

45.968 4.146

0.028

99.044

Pass &%

Bo#

46.008 4184

45.991 4145

0.037

99.068

Pass &%

B10#

46.001 4.185

45.986 4.145

0.033

99.044

Pass &%

Notes 7i#%: Atmospheric pressure K E5%:1.013 X10°Pa, Ambient temperature B4 22.5°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

MidE, BB, RS KRR, RBZRARE K.
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T.3. Vibration &3]

Lithium Battery UN38.3 Test Report

Pre-test i3 A1 After test 185 Mass Voltage after

The state test/VVoltage
of cells : Mass | Voltage | Mass | Voltage loss pre-testg Status

FeoiRAS mE | mE | RE | WK fﬁ%jmsva cmemme | BR
(@) V) @ V) (%) B T B T (%)

Full 45982 | 4144 | 45981 4142 0.002 99.952 Pass &%
charged 45974 | 4142 | 45973 | 4141 0.002 99.976 Pass &%
after one

cycle 45989 | 4145 | 45987 4143 0.004 99.952 Pass &%
1IRTEHE | B4a# | 45.986 4145 45,985 4144 0.002 99.976 Pass &%

WERE | Bsg | 45090 | 4143 | 45989 | 4.142 0.002 99.976 Pass &%

Full Beg | 46.000 4.144 45.998 4143 0.004 99.9786 Pass &%

charged
aftgr B7# 45.971 4144 45 971 4142 0.000 99952 Pass &%

twe”tklf'ﬂ"e Bs# | 45968 | 4.146 | 45967 | 4.144 0.002 99.952 Pass &%
cycles

e
o5 i | BO# | 45991 | 4145 | 45990 | 4143 0.002 99.952 Pass &%

AR | B10# | 45086 | 4.145 | 45985 | 4144 0.002 99.976 Pass &%

Notes #:: Atmospheric pressure k5% %4:1.013 X 10°Pa, Ambient temperature FREEiEE: 227°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

Mk, BB, RS, KRR, RBZRACRE K.

T.4. Shock 7

Pre-test it 2% 31 After test iRL% 5 Voltage after

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

RS FE | WE | RE | HBE f%/asva et | 48
@ | » | @ V) ) | Gt (%)

Full 45981 | 4142 | 45981 | 4.141 0.000 99.976 Pass 5%
charged 45973 | 4141 | 45972 | 4141 0.002 100.000 Pass 414
after one

cycle 45987 4143 45.986 4.142 0.002 990976 Pass &1
1IRTEHS | B4# | 45985 4144 45.985 4143 0.000 99.976 Pass &%

WERE | psg | 45080 | 4142 | 45988 | 4.142 0.002 100.000 Pass &/

Full Be# | 45.998 4143 45.998 4.142 0.000 99.9786 Pass &%

charged N
after B7# | 45.971 4142 45.970 4142 0.002 100.000 Pass &%

twe”tklf-ﬂve B8it | 45967 | 4144 | 45967 | 4143 0.000 99.976 Pass &%
cycles

05 ojssr | B9 | 45990 | 4143 | 45989 | 4143 0.002 100.000 Pass i
JEHERA | B1o# | 45085 | 4144 | 45985 | 4.143 0.000 99.976 Pass &/

Notes 7i#%: Atmospheric pressure K JE5%:1.013 X10°Pa, Ambient temperature i 22.6°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

MalF, BiREHR. RS, KRR, RETEARE L.
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== Lithium Battery UN38.3 Test Report

Ty,

_=1 nhnrnAi Innz

T.5. External short circuit #5345

The state of cells ) External Peak temperature('C) Status
FE R A RV ZE T B R () ESES

58.1 Pass &%

ey
Full charged after one 57.9 Pass &%
cycle 576 Pass 4[4

1 R A i RS 578 Pass Zfx
577 Pass &%
57.8 Pass &%
s
Full charged after o77 Pass &%

twenty-five cycles 576 Pass &%
WA " s N j‘:\
B10# 57.5 Pass 1%

Notes JEF%: Atmospheric pressure &< E7%:1.013 X10°Pa, Ambient temperature FfiiE R 22.7°C
There is no disassembly, no rupture and ne fire during the test and within six hours after test.

Bt RN P AIS 6 DT ARIRR. R, REX.

T.6. Impact &7
The state of cells No. External Peak temperature('C) Status
FEaRAS IS L T ot =R () P
C1# 1125 Pass &%
50% charged after C2# 109.2 Pass &1
; mr;;rej;fcl)e% e C3# 115.6 Pass 1%
PR C4# 113.6 Pass &%
Co# 108.9 Pass &%
Co# 114.5 Pass &%

50% charged after C7# 115.8 Pass &%
twenty-five cycles

Cay 100.7 Pass 1%
25 WKIEER /S 50% 75 HE a
R Co# 116.1 Pass &

C10# 112.3 Pass &%

Notes 7i#%: Atmospheric pressure K JE5%:1.013 X10°Pa, Ambient temperature FfiEiffE: 22.8°C
There is no disassembly and no fire during the test and within six hours after test.

BRI PG 6 /A AR R . SRR
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= == Lithium Battery UN38.3 Test Report
T.7. Overcharge i1 7t HL

The state of cells No. Status
RSy EnS W FR
B11# Pass &1&

Full charged after one cycle B12# Pass &%

1 RARE i RS B13# Pass &%
B14# Pass &%
B15# Pass &1&

Full charged after twenty-five cycles B16# Pass &%
25 AR RS B17# Pass &1
B18# Pass &%

Notes #:B: Atmospheric pressure A5 E#:1.013 X10°Pa, Ambient temperature FRbZig g 22 8°C
There is no disassembly and no fire during the test and within seven days after the test.

R A ol AN RS 7 R ORARAR, R K

T.8. Forced discharge & i/ &

The state of cells . Status
Pass &%
Pass &%
Pass &%

Pass &%

Full discharged after one cycle Pass &%

1 IRIGE 8 2R Pass &%
Pass &%
Pass &%
Pass &1&
Pass &%
Pass &%
Pass &%
Pass &%

Full discharged after twenty-five Pass & 1%
cycles

25 IRIEF 7E AR HLR A Pass &1

Pass &%
Pass &%

Pass &%

Report No. ## %45 NCT20048958XB1-1 Page130f19 13 W19
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Lithium Battery UN38.3 Test Report
C29# Pass &%

C30# Pass &%

Notes JEF%: Atmospheric pressure & E7%:1.013X10°Pa, Ambient temperature FfiiE & 22.6°C
There is no disassembly and no fire during the test and within seven days after the test.

LM A RS 7 R RARAR, RAE K
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Lithium Battery UN38.3 Test Report

VII. Conclusion 4t

Test item Sample number Test reference Conclusion
PRI H s ik ZH gk
UN Manual of Test and Criteria,
Altitude simulation part III, subsection 38.3.4.1

st UN R85 MARiEF AT, S ITEE 7, 5
38.3.4.1 %

UN Manual of Test and Criteria,
Thermal test part III, subsection 38.3.4.2

RS UN 56 MR HEF i, S 11 &R 4, 55
38.3.4.2 %

UN Manual of Test and Criteria,

Vibration B part III, subsection 38.3.4.3
Hezh UN 855 AR HE T4, S8 1TRR 73, 55

38.3.43

UN Manual of Test and Criteria,
part III, subsection 38.3.4.4

b UN R 56 FER v F M SBE 7 &
38.3.4.4 %

UN Manual of Test and Criteria,
part III, subsection 38.3.4.5

UN A58 FE5 v 41 S5 &
38.345

UN Manual of Test and Criteria,

Impact/Crush AL e part III, subsection 38.3.4.6
‘i E UN BR5& A0tn i F 0, S 1ITEE 7, 3

38.3.4.6 77

External short
circuit

H I

UN Manual of Test and Criteria,

Overcharge B114-B154 part III, subsection 38.3.4.7
TR UN =58 flbR e 0, S 1T 5

383477

UN Manual of Test and Criteria,

Forced discharge CA1H~Ca0H part III, subsection 38.3.4.8 Pass
SR | A UN a5 Antr e F 0, SB1EE S, 5 R

38.3.48 77

The submitted samples were complied with the stated requirements of UN manual of test and criteria,
part III, subsection 38.3, the test result is qualified.

2igil], FATENRRE RS E UN38.3 HIER, RE 10 &1
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Lithium Battery UN38.3 Test Report
Vil. Photo of The Sample :-&E -
Model %/%5: ZY 18650

= 1020 30 40 50 60 70 8090100 10 20

T[T H|\-II|H J\HH|HH'H’HJH
ww oL 02 0£ O 0S 09 0..08 06

o¢ 0v 05 09 oz os 06 00Lor oz og o¥
bbbl

Photo 1 Front IF

o 70 8090100 19|

;

20 30 40 50 60 70 BO 901(Q 10

1020 30 40 50 6

i

4

RS AR LT AL L
"-"W 0|L 0c 0|€ Ot 05 09 0L 08 06 0|0} OGS
0 0p 05 09 0L 08 06 00}or 0z 0F Ob 05 09 o_‘z. 08"

| TR TR AT R TR AT TERNVT (oA TRRSRTARE

LMH

Photo 2 Rear &M
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Lithium Battery UN38.3 Test Report
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Lithium Battery UN38.3 Test Report
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Lithium Battery UN38.3 Test Report

TR I

Important Notice

. The test report is invalid without the official stamp of NCT.
ARG PE NCT mELL.

) I\l\ll(c:ﬂ_:;_ody is allowed to photocopy or partly photocopy this test report without written permission of
R NCT BEFRZ, AEEREGHEE 2 1Z H ARG 1.

. The test report is invalid without the signatures of Ratifier, Reviewer and Testing engineer.
FARGF RN FRA REBANELZTA.

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

BERELL. Zf. HE. BHE. o sSCMEEEAE R E RS R
. Objections to the test report must be submitted to NCT within 15 days.
HRERHEA R, MTRIRE 2 FHE 15 RHRELFHRE.
. The test report is valid for the tested samples only.
AR DT A A
. The Chinese contents in this report are only for reference.

A G HF LR EHESE.

******End Of Report ﬁ%%ﬂi******

Shenzhen NCT Testing Technology Co., Ltd. R s ) R R A B

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

Baoan District, Shenzhen, Guangdong, China.
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