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Lithium Battery UN38.3 Test Report

. Sample Descrlptlon FE WA

Sample

Product Name Polymer Li-ion Battery Model (CR18650 4400mAh 3.7V
m .

P AR BOvEE ik Y

Manufacturer | SHENZHEN PKCELL BATTERY CO., LTD.
&R EHIITIT L 57 Pt A R 43 B

Address 2nd Floer, 4th Building, Meitai Technology Park, No.1231, Guanguang Road, Osmanthus
! Community, Guanlan Town, Longhua New Area, Shenzhen

TN A5 DO EE o X B RE 1231 SERREEST FRE
Factory SHENZHEN PKCELL BATTERY CO., LTD.
T RN LA B E TR A F]

Address 2nd Floer, 4th Building, Meitai Technology Park, No.1231, Guanguang Road, Osmanthus
Wkt Community, Guanlan Town, Longhua New Area, Shenzhen

EROITI O S X I ISR e pE XD B 1231 SR BPEES Bl

Trade Mark Cell Shape Cylindrical Battery Size | 57 437.0x

ik AR AT | dawer | 188mm

i Limited
Nominal Rated
Voltage _ Capacity A Charge

. e . 16.28Wh Voltage
PRAR LK WE A E 25 P P

Maximum
Standard Continuous

Charge Charge Enéiu?'g?‘lrtge
Current 2200mA Current 4400mA

FREFS LA NS LR TR L

HEL i

Cut-off Standard Maximum
Discharge Discharge
Current Current 8800mA

P FEC R L TR K TBUHL LI

Cell Number Cell Model
2PCS ICR18650 2200mAh 3.7V

H B = Hae =
Receiving Completing
Date Dec. 29, 2018 Date Jan. 12, 2019
Bl HM Sea H

Voltage
BCEE IR

II. Standard krik

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

BaE e Tk sl S MinE ot SEov2iThice 38.3 1.

Il. TestIltem MXT H
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Lithium Battery UN38.3 Test Report
I Altitude simulation ) T.5. [KExternal short circuit #FaR%5 1%

EThermal test & 48 T.6. impact/ OCrush &%
KVibration #Ezf T.7. KOvercharge 38 H
KIShock 7k T.8. [XForced discharge s&#IHE

IV. Test Method and Requirement i J7 i f1 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 purposes of testing on cycled batteries.

AR ESEEMFEAF# TR T1 275, B%E T6 £T.8 HEFHTEMRBHES. RB T7
A LME AR AR T1 £ T5 T8 A BRI st (T, DEM e & e R B Bt .

Batteries of B1#~B4# . BO9#~B12# are full charged after cne cycle;

Batteries of Bo#~B8# . B13#~B16# are full charged after fifty cycles;

Component cells of C17#~C21# are 50% charged after one cycle;

Component cells of C22#~C31# are full discharged after one cycle;

Component cells of C32#~C41# are full discharged after fifty cycle;

Test environment condition: ambient temperature: 15-25C, ambient humidity: 40-70%

Fiith B1#~B4# . BO#~B12#M9— I IEH i Bk &

it Bo#~BB# . B13#~B16#7 50 IRIEH i R

AR A C1TH~C21# 3 —IRTBFT /5 50% 78 R «

AR C22H~CIMHN B w2 IR,

2 R FE S C32#~CA1# ) 50 IR H 78 4 i AU IR AS

WIS TR, 15-25°C, M@ 40-70%

In order to quantify the mass loss, the following procedure is provided:
Mass loss (%) = (M1-M2)/M1 x 100
MEMRKRIEENE, THUTAITH:
AR (%)=(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'.

A M1 2R E, M2 2l ERREE. NRRERAMEL T RNFINEIE, MY LRE
K"

Mass M of cell or battery Mass loss limit
B A B Bl E T S FREMRKRRIE
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.

B A8 AT U B FL AR L RS A A IR, RS A R AR R OB

AT . BERE . BrZ)  AEMRERET REMFIEIE.

Intest T.1 to T.4, cells and batteries meet this requirement if there is no leakage, no venting, no
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§8LenNo! > 4 Lithium Battery UN38.3 Test Report
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.

PR T A £ T.4 F, EOIAT AR 2 2w Dl JC#E. BRI, FHs SR
O E FE AT IR 5 I BB B A/ T IR AT IX — e AT FL B 1 90%.

T

T.1. Altitude simulation = & #41

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 (2045°C).

IS A M R B S S TR T 11.6 kPa FIFREIRE (2015°C) F AL E D 6 /AT,
Requirement ZL3k

Cells and batteries meet this requirement if there is nc 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, THBEMTEKX, A8 50 ot e it 72 w58 /5 T B e
JEAS/IN T FALTHEAT 20— il BT P R I 90% .

T.2. Thermal test &%

Test method %51k

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.

IR B A Bt Y B A IR IR ST T2£2°CRIR M AP E D 6 N, B AERRIRE S T-4042°C
BIFM T AARED 6 DT PP HomR IR T 2 BB & ORET A ARG /9 30 2. WRFESRtiT, H5EM 10
IKTGH, %%%Fﬁﬁﬁﬁ%“% N EBHEEETQ%{MEFQOHS C) R 24 /BT 3 TR EA, ST T
AR iR EI ] AR A 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.

RGBTSR, Tl TR THBENTEKX, A8l ot ol itk 2 w50 5 r T B
AT R AT X — B AT B R RT 90%.

T.3. Vibration &3]

Test method il 5k

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 EE TR &£, BAEERENTR, et M EEIRS . RN 2 EsZif i,
Tt A SRR AL 7 Hz M1 200 Hz 218, BEF| 7 Hz, EERN15 58, X R =4 BADIE E &
GEBEFNNB-ARESRT 121K, BHAR 3. AP —NMRIGFELASHEEE .
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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).

PER BRI, W RUSAMR EEAHT 12 TREaymit (RS Rddi) , A e 12 T
B CRAVET) AR

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.

SN AT Hz TR, R 1 gn BIECCINEE, ERMRILD]18 Hz. IREHIREREE
0.8mm (&AL 1.6mm) , FEEINARF SR EE N E AT 8 gn (SRFEL15 50 Hz) o FHURE INE FE (R 2
8 gn EEIFZ G NA] 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 occurs (approximately 25 Hz). A peak acceleration of 2 gn is then maintained until the
frequency is increased to 200 Hz.

IR M7 Hz HiE, RFF 1 gn BIROOINER., EIHRIET 18 Hz. A/SFIERERRFZ 0.8mm

CELLR 1.6mm) , STIG IR 2 B (G hE AR 2 gn A% 25H2) » BEENEERFE 2gn &
FIH 7 14 I 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.

RGBTSR Tl TR THENTEK, A8 Ml ol el itk 2 a5 5 r T B
JEAS/IN T FLAETE AT 20— il B L R 90% .

T.4. Shock thdy

Test method #if771%

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 A AR R R I R b, RN EEE IR AR TR .
Each cell shall be subjected to a half-sine shock of peak acceleration of 150 gn and pulse duration of &

milliseconds. Alternatively, large cells may be subjects to a half-sine shock of peak acceleration of 50 gn
and pulse duration of 11 milliseconds.

T B A2 S EAE I 150 gn ARG PR ETE] 6 ms HIE Eakiirhiie AN, KA BN 20 42 5 IR A
e 50 gn A RFEEET (AT 11 ms B IR 5RE -

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.
The formulas below are provided to calculate the appropriate minimum peak accelerations.

TR R IR Sy, VR I P R BRI EEA Y B SR IR . R EEI ) B AR 7] Oy 6
ms, AR EAEIBKFE AR ALY 11ms. FEETAFRE ARITE S ER R/ DR EINEE .
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Lithium Battery UN38.3 Test Report

Minimum peak acceleration Pulse duration

150 gy or result of formula

lF 100850
Acceleration(g, )= | ‘

= |
Swall batteries V' miass * )

whichever is smaller

50 g, or result of formula

3 \
Acceleration(g,) - || - 0000

If

{

/ - |
Vs ) 11 1ms

Large balleries

whichever is smaller

* Mass is expressed in kilograms.

2N RITPEY: T i 25 T U]
150 gn skiit B4 R PR /NIE 6ms
100850

IERE (gn) = (
mass

50 gn 8t B &R P B/ HI{E
30000
)

mass

DR (gn) = 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.

B FE A B P 0 7E = T AT T S PR B 2 R T Y B AR T T R iR o, BEER T AR =
iy, BHZ 18 ki,
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.

MBI T TRk, TRAMTRK, o D R0 e i 7 iR S A e
TE AT £t 71X — R0 3T 2 IR 90%.

T.5. External short circuit #h#43i%

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.

TR S B Rt R A — BURT R, DURE AN RIR TS S g HhiA B 57+4°C . AnFHET 1A B G FE A o
g FE M B R A TSRS B, XA I A 1B & BPFG D T ARSNGB A i PR A R, R T/
OHVN R R AR N I E 2D 6 D E, TR B 2B 12 AN SR E (R B i
T 57+4C T A RSN EEAT 0.1Q BI5E B F .

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.
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Lithium Battery UN38.3 Test Report
SLR e B B AN R IR I (BB 57 +4°CJF /DAL 1 /N, B RE, AR R E TR
v‘ﬂﬂiﬁiﬂiﬁﬁiﬂﬂﬁ?ﬁﬂﬁﬁ%ﬂ%fg BI—$LL R,
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.

LA AN R E iR 170°C, FEARBEEREY LRESE 6 DEATCHRR . LR, TR

T.6. Impact / Crush & d7/5f [k

Test procedure — Impact (applicable to cylindrical cells not less than 18.0 mm in diameter)
M E - #lr CER TERRTET 18.0 XKL LB )

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.

A S B O A U PR OEIE R T b, 1R 316 U E IR R B i P D IR ELAE 15.8 22K 40,1
22X, KEED6 EX, silSREmIRE, RT-FZKE. 8 #091 T001 TRMEMM 61125 &
K R BRE 2R AR A R A Sk, SEA — LT R Y . i ik B R ) RO EE EPIE B E D LA
#l. EEHENEERN T3 SEWESKFERTE 90 K% .

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.

SR RHARE, MRS 5P E R IR AT ST RO ER 158401 AT/ EIMMMMEE .
Bl e R .

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

W= Frie CEM TR, R, Eh/ameECnEFERER 2T 180 &K

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.

s B A RER PR IA S B, Bk G ZE A, S — s LR K 1.5
cmfs. FEFENT, HIMBLL =M

a) The applied force reaches 13 kN £ 0.78 kN,
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)yHEiniy /353 13 kN +£0.78 kN:
b) AT E R £ 2 /> 100mV;
o) B AR A 2 JF AR 12 Y SO0% R £,

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
applied perpendicular to the longitudinal axis.

PRAE R B SR R e A R TR T I R0/ L N AR R TR I o (B2 B 2 A S 2 2
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Lithium Battery UN38.3 Test Report
HEH ﬁErEE

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.

BB FEG R A A R iR BT R RS . RS S 6 /N o 138 AU A AT AR et il
Bl B A B R A R AT

Requirement ZL3k

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.

RO AN AN AR AN R IR AR 170°C, F A AT RS Riki/E 6 N ATHRIE, T

T.7. Overcharge i 75 Hi,

Test method &85k

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

7o LI A B IR R R R R B A . eli R R 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) HliEpETER IR EEART 18 RFT, iREa /s i B R F it ok 52 i AL B Y A fi el 22 R
# N
(b) T F TR RO B B AT 18 AR, R R/ B R A R B R SR B LR R 1.2 (.
Tests are to be conducted at ambient temperature. The duration of the test shall be 24 hours.
WIS R R T AT, BHT IR R (AR A 24 /N
Requirement 23k

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

76 HL LY AR IG L IR ARSI 7 R TRIR, AR
T.8. Forced discharge %3l H,

Test method i 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.

BEASEERFEIRA T 5 12V HI AR A BT RS 4G L I Tk i A IR R LR B 25 T SR )
i =

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 B 5 I 2 DR LA 28 R TR LR B A R DR TR B AT o 1 RO FO S RS [A) (A5 )
ET RO FER IRB G RR (BALA) .
Requirement ZZ3k

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.

JEU B R B L RE A S TE TR I R ARG T 7 RCCHRE, Rk
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V., Test Procedure 874

Marking
FR R

3

Pretreatment

T

v h h
Samples of Ffidh Samples of ff ik Samples of Samples of i
B1#~Ba8# C17#~C21# BoH~B16# C22/~C41#

I

Altitude simulation

R

'

Thermal test
RE I

v v v v

Vibration Impact / Crush Overcharge Forced discharge

Rz Bl E HreE SR R

¥
Shock

ik

v

External short circuit

FhH I B

Finished test
56 R
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Lithium Battery UN38.3 Test Report

VI. Main Test Apparatus FZW AN AR

Calibration Date
/Due Date
e H B B H
Battery Testing System

2018. 02. 03
NCT-011 s _ R2D6-20V-10A
B g8 R R 4 2019. 02. 02

Serial No. Name of Equipment Model

B BE LR ULRs)

Low-pressure high-altitude 2018 02 03
NCT-012 simulation test chamber GX-3020-Z
ik e A R 2019.02. 02

Constant temperature and 2018 02 03
NCT-017 humidity test chamber GX-3000-150LT
LERIY ERTAE R ] 2019. 02. 02

NCT-091 Vibration test instrument el 2018.02. 03
Hemh i A 2019. 02. 02

Shock test instrument 2018.08. 20
b s PN 2 2019. 08. 19

Battery short circuit test 2018 02. 03
NCT-018 instrument BE-1000wV

FE VAT BRI R A 2019.02. 02
Impact test instrument 2018.02. 03

NCT-019 R BE-5066
A A 2019.02. 02

NCT-022

NCT020 Crush test instrument oY 2018.07. 02
RN 2019. 07. 01

DC regulated power supply 2018.02. 03
NCT-033 . : PS1540
Eink kiR 2019.02. 02

Battery anti-explosion
NCT-016 chamber GX-FB-200
Rt BT B A4S -

Electronic Scale 2018. 02.
NCT-003 JC-2238

L FF 2019. 02.

Electronic Scale 2018. 08.
NCT-053 JA-4100

B FF 2019. 08.

Digital Multimeter 2018. 02,
B AR 2019. 02.

NCT-052

Temperature recorder 2018. 03.
34970A

NCT-029 o )
TR R SFAY 2019. 03.
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T.1. Altitude simulation = & #41

Lithium Battery UN38.3 Test Report

The state of
cells

Pre-test 25 8

After test 28 /5

Mass
FE
(@)

Voltage
HiL
(V)

Mass
FE

@

Voltage
L
(V)

Mass
loss

FERR
(%)

Voltage after
test/Voltage
pre-test

W50 g B T
55 AT FHLIE (%)

Status
#R

Full charged
after one
cycle

—IKEH A
AR

92.480 4194

92.471 4.188

0.010

99.857

Pass &%

92.333 4.193

92.325 4.188

0.009

99.881

i

Pass

92.269 4192

92.260 4.186

0.010

99.857

GRS

Pass

B4#

92.455 4.190

92.447 4.187

0.009

99.928

Pass &%

Full charged
after fifty
cycles

Bty 7B
R

B5#

92288 4192

92280 4188

0.009

99905

Pass &%

Bo#

92.443 4193

92.434 4.187

0.010

99.857

i

Pass

Br#

92.458 4.195

92.450 4.188

0.009

99.833

i

Pass

B&#

92.003 4.194

91.994 4.190

0.010

99.905

Pass &%

Notes 7i#%: Atmospheric pressure K E%:1.013 X 10°Pa, Ambient temperature Ff4EiE & : 23.5°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

M5, BiRER., RS KRR, REEAREX .

T.2. Thermal test )% 56

The state of
cells

Pre-test #2531

After test {28 /5

Mass
=
(9)

Voltage
CEPRS
V)

Mass
g

(@

Voltage
L
V)

Mass
loss

REE
(%)

Voltage after
test/Voltage
pre-test

Bl Ee e LB
S HI B (%)

Status
R

Full charged
after one
cycle

—IRTEH A
RS

92.471 4.188

92.451 4.158

0.022

99.284

GRS

Pass

92.325 4.188

92.306 4.161

0.021

99.33%

i

Pass

92.260 4.186

92.240 4.158

0.022

99.331

Pass &%

B4#

92.447 4187

92.428 4.160

0.021

99.353%

X

Pass

Full charged
after fifty
cycles

Bty 7B
R

B5#

92.280 4188

92.260 4.160

0.022

99.331

i

Pass

B6#

92.434 4187

92.415 4.161

0.021

99.379

Pass &%

B7#

92.450 4.188

92.430 4.163

0.022

99.403

Pass &%

B&8#

91.994 4.190

91.974 4.160

0.022

99.284

i

Pass

Notes #:%: Atmospheric pressure k5% %4:1.013 X 10°Pa, Ambient temperature FRiiE g 23.4°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

MidE, BB, RS KRR, RBZRARE K.

Report No. #5455 NCT180521077B1-1
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Lithium Battery UN38.3 Test Report
T.3. Vibration £z

Pre-test i3 A1 After test 185 Mass Voltage after

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

FeoiRAS mE | hE | RE | W& fﬁ%jmsva O S

Full charged 92.451 4.158 92.442 4.155 0.010 99.928 Pass &%
after one
cycle

— R IEFR S 92.240 4158 92.231 4154 0.010 99.904 Pass &%

92.306 4.161 92.296 4.156 0.0M 99.880 Pass &%

AR B4# | 92428 4.160 92.418 4154 0.0M1 99.856 Pass &%

Full charged | B5# | 92.260 4.160 92.251 4.156 0.010 99.904 Pass &%

after fifty
cycles Be6# | 92415 4161 92.406 4155 0.010 99.856 Pass &%

HERiER | B7T# | 92430 | 4163 | 92420 | 4156 0.011 99.832 Pass &%
JEHERE | Bs# | 91974 | 4160 | 91964 | 4156 0.011 99.904 Pass &%

Notes #i:: Atmospheric pressure A5 % %%:1.013 X 10°Pa, Ambient temperature FRIEiE g : 23.2°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

M E, BB, RS KRR, RBERARE K.

T.4. Shock i

Pre-test %6 7 After test 485 Mass Voltage after
test/Voltage
pre-test

The state of

cells Status

Mass | Voltage | Mass | Voltage loss
PERRES FE | HE | EE | EE B’ffjms’i I TR R
@ (V) ) V) () | Bl (%)

Full charged 92 442 4.155 92 437 4.153 0.005 99.952 Pass &%
after one
cycle

— R IEFR S 92.231 4154 92.225 4152 0.007 99.932 Pass &%

92.296 4.156 92.290 4.131 0.007 99.880 Pass &%

AR B4# | 92.418 4154 92.413 4131 0.005 99.928 Pass &%

Full charged | B5# | 92.251 4.156 92.246 4152 0.005 99.904 Pass &%

after fifty
cycles B6# | 92.406 4155 92.400 4151 0.006 99.904 Pass &%

HF KGR | B7H# | 92420 | 4156 | 92.415 | 4153 0.005 99.928 Pass &%
AR | Be# | 91984 | 4156 | 91959 | 4154 0.005 99.952 Pass &%

Notes #i:: Atmospheric pressure k5% %4:1.013 X 10°Pa, Ambient temperature FREiE g 23 5°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

MidE, BB, RS KRR, RBZRARE K.

Report No. &4 5: NCT180521077B1-1 Page120of19 # 12 W& 19 1
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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

58.2 Pass &%

Full charged after one 579 Pass & 1%
cycle : -

— REH E i RS 8.4 Pass &%
58.5 Pass &%

Full charged after fifty 58.7 Pass &%
cycles
y 57.9 Pass &%
A IR AR S ER
a 58.3 Pass 41&

<
58.4 Pass &1

PR

Notes i:%: Atmospheric pressure A5 E#:1.013 X10°Pa, Ambient temperature FREZiE g : 23.4°C
There is no disassembly, no rupture and no fire during the test and within six hours after test.

R ik AN RS 6 /NI AR, REREL, KK

T.6. Impact f&# 7

The state of cells No. External Peak temperature('C) Status
FE RS 95 L 2 T e =R () 24 5

C17# 105.6 Pass &1&

90% charged after C18# 110.2 Pass &%
one cycle

C19# 105.6 Pass & 1%
— B G 50% -
R C204# 109.4 Pass &%

C21# 114.7 Pass &%

Notes 7i#%: Atmospheric pressure K JE5%:1.013 X10°Pa, Ambient temperature FFiEiEE: 23.1°C
There is no disassembly and no fire during the test and within six hours after test.

LSRG PRI S 6 /AR AR R . SRR

T.7. Overcharge i 75 Hi,

The state of cells . Status
RSy EnS s #3

Pass &%

Full charged after one cycle Pass &%

— IR SRS Pass &%
Pass &%

Report No. &4 5: NCT180521077B1-1 Page130of19 # 13 W& 19 1
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Lithium Battery UN38.3 Test Report

Full charged after fifty cycles
TR IEE E AR

B13#

Pass &%

B14#

Pass &%

B15#

Pass &%

B16#

Pass &%

Notes JEF%: Atmospheric pressure & E7%:1.013X10°Pa, Ambient temperature FfiiE & 23.57C
There is no disassembly and no fire during the test and within seven days after the test.

B R AR SE 7 RNRERE, Rk

T.8. Forced discharge J& i &

The state of cells

No.
WS

Status
FHR

Full discharged after one cycle

IR T R

C22#

Pass &%

C23#

Pass &%

C24#

Pass &%

C25#

Pass &%

C26#

Pass &%

C27#

Pass o1&

C28#

Pass &%

C29#

Pass &%

C30#

Pass &%

C31#

Pass &%

Full discharged after fifty cycles
T IRIEH FE 2 IR A

C32#

Pass &%

C33#

Pass &%

C34#

Pass &%

C35#

Pass &%

C36#

Pass &%

C37#

Pass &%

C38#

Pass &%

C3%#

Pass &%

C40#

Pass &%

C41#

Pass &%

Notes #i:%: Atmospheric pressure A5 E#:1.013 X10°Pa, Ambient temperature FREZiE g : 23.4°C
There is no disassembly and no fire during the test and within seven days after the test.

B AR AR ST 7 RINRARAE, Rk

Report No. ##%&4%5: NCT180521077B1-1
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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, subsecticn 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 e 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 -\ 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 Bo-B1GH 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 oAl part III, subsection 38.3.4.8 Pass
SR | A UN a5 Anbr e F 0, SB1EE S, 3 R

38.3.4.8 77

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

2igil], FATENRRE RS E UN38.3 HIER, RE 10 &1

Report No. &4 5: NCT180521077B1-1 Page150f19 # 15 W& 19 |
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1T

IX. Photo of The Sample MK H
Model %!+ ICR18650 4400mAh 3.7V

e

10 20 30 40 50

[ : . ,u;“:- :
0“‘“‘ 0L 0C 0O¢€ fli? 0S 09 OL 08

Photo 1 Front IF

10 20 30 40 50 60 70

dvibobod v b

lnrmw'“'"l'wwm T
| [T
w QL 0Z OE OF 0S 09 OL 08 06 (|

Q

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

10 20 30 40 5¢

T

Hil: f.'lllll-'"lilfii!1||Iilllllll|l|||||l

o"‘“’ 0L 02 09‘7 0S 09 0L 08

Photo 3 Internal Cell M ZEET:

0

—
— g
—_—
—
—

1

10 20 30 4

In

T TR Py
0L 0Z 0£, 0V 0S 09 0L 0

:

Photo 4 Internal Cell HEFEF:

R——

£

Ou
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. ooy

Photo 5 Protection board {F475&

Photo 6 Protection board {F47#&
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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 BEFARZ, AEEREGEE 2 ME ARG 1.

. The test report is invalid without the signatures of Ratifier, Reviewer and Testing engineer.
FAREFHLHEN FRA REBANEL TR

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

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

ARG P HF LR EHESE.

******End Of Report ﬁ%%ﬂi******
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