bbb’ - 5 Lithium Battery UN38.3 Test Report

UN38.3 Kl &
UN38.3 Test Report

Client Dongguan chengxing electronics co.,LTD

SVl AENWMERETHRAT

Add. of Client 5 /f, 3 liyuankeng road, daping town, tangxia town, dongguan city
L7 bt R8T B O PP R YRS 3 2 65 4%

Samples Description | Li-ion Battery

FE A4 FK PEE T

Model/Type -

RS

Shenzhen NCT Testing Technology Co., Ltd.
) VRUI W hs P AR A PR A E]
Testing Laboratory
LA 1/F, No. B Building, Mianshang Younger Pioneer Park, Hangcheng Road,
Gushu Xixiang Street, Baoan District, Shenzhen, Guangdong, China

PEREFRINTE 2 X7 2 HiEE RGeS E FHEOLE B %E 1 2

Report No. NCT18046225B1-1
W5 i

Issued Date Jan. 16, 2019
KATHM ’

Test Conclusion #i{%5i2:
Shown in the Conclusion of test report. KKl 15 4518 T1.

Tested by FfA: gOW}C liﬂ Approved by #itH#EA:

H
Inspected by ## A: ﬂg W”"ﬁ’ Seal of NCT {547 W
Date of Issue %% H#H:

Report No. %4 2: NCT18046225B1-1 Page 1 of 19 % 1 73t 19 i
Hotline: 400-886-8419 Fax: 86-755-27790922 http:// www.nct-testing.cn

R4S TREUN38.3 Rev.6-V2 A HHE: 2018-01-01




=

Sy
l||‘|
>

| . Sample Description #f iR

3
>
3
3
)
2
S

Lithium Battery UN38.3 Test Report

Product Name Li-ion Battery Shﬁg;'f:le S
P AR T g
Manufacturer | Dongguan chengxing electronics co.,LTD
WM | AR THR A
Address 5 /f, 3 liyuankeng road, daping town, tangxia town, dongguan city
Hihl FRTEERAFERNK IS5 #
Factory Dongguan chengxing electronics co.,LTD
Iy FRETIHEBRFERAT
Address 5 /f, 3 liyuankeng road, daping town, tangxia town, dongguan city
HihE IRFETE B FR [MYEE 3 5 5 %
Trade Mark Cell Shape Prismatic Baélt?tg}:__\i}ze (32.0 X20.4 X
fa b HLATEAR A (L;< WXT) 7.3)mm
2 Limited
Vorage | || arv (| Capacty | doomar | charge, |
ViR L WA . ‘S\'g
Nl ‘_-u@_imum_ a4 B4 1]
Saniey o
Current 80mA Current 400mA et 12mA
it s AR A o
. &N e ._._._.._..._....._._.%.m — LA . ¥ = 3
Gutoft | | Discharge | | Discharge |
B 2 Current Current
MERILEE FRERC R R
Cell Number 6 Cell Model T
N RS 6T HL S
Receiving Completing
Date Nov. 14, 2018 Date Nov. 28, 2018
o H senk H i

Il . Standard 4Rk

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

BEE (CXTRBERMEHAENE KRMREFR) F/2THRE 38.3

[II. TestItem L3 H

T.1. [HAltitude simulation % &l T.5. [HExternal short circuit #h&B%T &
T.2. EThermal test G/ ik T.6. Olmpact/ ECrush &/ &
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> 4 Lithium Battery UN38.3 Test Report
T.3. [EVibration #zzh T.7. [EOvercharge T 7t
T.4. [KShock 7 T.8. [Forced discharge 3&HE

IV. Test Method and Requirement i /5 i fi sk

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.

FAR R B B B i A BRI P 178 T1 £ T.5. 58 7.6 £ 7.8 AT A MR fY s . k538 77

A LU A R SBAERER T1 2 T5 A B RARIRET Bt 47, DAMEMNRAE & 78 B B Y E it

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

Single cell batteries of B15#~B18# are full charged after fifty cycles;

Rechargeable cells of C19#~C23# are 50% charged after one cycle;

Rechargeable cells of C24#~C33# are full discharged after one cycle;

Rechargeable cells of C34#~C43# are full discharged after fifty cycle;

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

B RO E Y BA#~B 4 — OIS ER il B S

U EE b B1S#~B18# 50 (K IEFRH ELR

] 70 B ELS C1O#~C23# Ky — RT3 5 50% 78 B R :

A 70 B ELES C24#~C33% N — IRTBFh e £ HUFERE

AJ 78 8 EEL A C34#~C43# 7 60 IR1GH 78 4 U TS s

RIE AR ABRAE: 15-25°C, BB 40-70%

In order to quantify the mass loss, the following procedure is provided:
Mass loss (%) = (M1-M2)/M1 x 100
HERKEEME, TR FARTHE:
i RAR 2 (%)=(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 ERBATHIR &, M2 2GR E. MERERAIET T RAFIEE, MY TRE

Mass M of cell or battery - Mass loss limit

mSREhRE | EERKRE
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 R AT LUE B E B AR s E A MRS e E st iR, B e R R F R R (RS
AR, iz E. sl , AENREREE ERASIFIEIE.
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
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Lithium Battery UN38.3 Test Report
not applicable to test cells and batteries at fully discharged states.

EFR TA T4 9, BLMERIRHELTER. TR, THRE. TERATEX, FHE RS
AN B EE 7 RS 5 A R R AT R E R TR — i I AT B R B 90% .

T.1. Altitude simulation & & £l

Test method #liifJ5 %
Test cells and batteries are stored at a pressure of 11.6 kPa or less for at least six hours at ambient
temperature (20£5°C).

A O E I A B AR )56 TEVIR T 11.6 kPa M RIRE (2015°C) FRECE D 6 /BT
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 ERAUCE . Tl TRE. THRBEMLEX, B850 sl el i 72158 5 BT
JEADF R AT IZ — 56 AT R 90%.

T.2. Thermal test & /& A%

Test method ik /75

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
57C). For large cells and batteries the duration of exposure to the test temperature extremes should be at
least 12 hours.

RSB B AR EET T2L2° CHIR G FHIEL 6 I, BEHERBEEZST-40£27C
FI2&F FRRED 6 . BIA-PumitieiR B 2 (5 RS ET B (8R4 30 7. WEFEFE#T, H5em 10
rﬂrﬁﬁr AN PR G0 ELUVR FE Y ZE R IR (2045 °C) FAFAL 24 /DB . X ARV, BT o

i 6 IR B[R] = b R A 12 NEE .

Requirement 3Rk

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.

BN IE . RS, TRE. THENTEX, #FHSPRERNEMEREE TS
EANFEAERTE— R ATEER 90%.

T.3. Vibration &3}

Test method i /7%

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.

BGA I B E TRaN S &M, BAEERES , FFEEMERR A GRS . IRENINE IF SR,
o B SRR AE 7 Hz A0 200 Hz 28, BE3| 7 Hz, w%ﬂj 15 7. X—IRIEFN = EAHEERH
NEEGNAE - A HEE#T 12k, BN 3. Kb — R AR SemSimimER.

The logarithmic frequency sweep shall differ for cells and batteries with a gross mass of not more than
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= R G s e Lithium Battery UN38.3 Test Report
12 kg (cells and small batteries), and for batteries with a gross mass of more than 12 kg (large batteries).

PEX IR A, OB REAAET 12 TragEk (N pREh) , fXEERT 12 T57
FrEdh CREEM) FRARE.

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.

A EASH/NYERL: A7 Hz FFER, (REF 1 gn BI8KINER, EIFRFET 18 Hz. REEHRERFFE
0.8mm (A7 1.6mm) , FFREINSH R E FEEINEEAD] 8 gn (BHFE LK 50 Hz) . HEUE{E Nk & (RARF1E
8 gn E 37 84 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 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.

AR : M7 Hz FFiG, (R 1 gn BISRCKINEERE, BE3SHFEI] 18 Hz. A/FERIERFE 0.8mm

(A 1.6mm) , HI ISR EIEEMERED 2gn GIRLA KN 20Hz) . BEENEERFE2g9gn B
B5HZ 14 I F) 200 Hz.
Requirement R

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.

AT . Tl TR, BREAERK, HEE AR AR b ARG F T R
EANFEERTX—R58 AT B/ 90%.

T.4. Shock i

Test method ik 771k

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.

GG A AL AN R EEERREE b, TR RS AR ERRE 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.

B INE LW IEE 160 gn FAKPFFFLSEETE] 6 ms BY2E EsZik it . ik, KA EEMEZEE
DN SE 50 gn Ak P REEEET ] 11 ms fIE B2 .

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.

B EMALR R IR E, BENEERFERERBEERRE. DA MRS EA 6
ms, AR HIBIBK AR 11ms. T EIEIARE AR &SRB N E Ik
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R A Lithium Battery UN38.3 Test Report
Battery Minimum peak acceleration Pulse duration
150 g, or result of formula
: |7100850
) Acceleration(g,)= || —— |
Small batteries |\ mass® ) 6 ms

whichever 1s smaller

50 g, or result of formula

[ =

30000 |
Acveleration(g,) = ,,1 = .
Vi mass * ) 11 ms

Large battcries

whichever 1s smaller

“ Mass is expressed in kilograms.

B it /N N E Bk e it 1]
ARUERHh | 150 gn Bkt 5 R AR/ DRME Bms
MEE (gn) = (100850
mass
R AL e 50 gn 8T SR P ELR/MOE 11 ms
o
In#ERE (gn) = \1(30000)
mass

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 SR ENAE =AEAAE N CERER ZEFVRETREZ=Rtd, BERERTRESE=
ki, BHEER 18 kb,
Requirement Z3K

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.

AL AR TS Tk, TR A, A8 58 S ENE 558 5 F T EE
AT EFER AT X — 558 A0 B A 90%.

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

Test method Mt /73

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.

R H A BRI T AN — BT[], DMERAMRIRE SR EMIA D] 57+4°C. DA 8] (& K 2 Bl
B R T RTINS E B, XN () % E VA0 T I RIZAN AR, A A EE, 3T/
A/t R EAE IR T A 2D 6 AVNET, X FREANRE DR E 12 A~ . SR EE A el it
7E 57+4°C FEZ RS ANT 0.10Q BI5EBR%E .

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
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R A Lithium Battery UN38.3 Test Report
maximum temperature increase observed during the test and remains below that value.

i R R R L B EE S B B SN SR IR IR BB 65744°C f5 2 AFEREE 1 /N, SFXT KM, S RERETE TR
MR P R BB R KRR —+ L.

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

KBRS B B R DN R E AR T AT .
Requirement 3R

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.

B AN IR AR 170°C, HFHERB IR RIRR/SG 6 NN ALTHE. THR, TEAX.
T.6. Impact / Crush i ili/H7 [k

Test procedure — Impact (applicable to cylindrical cells not less than 18.0 mm in diameter)
WP — ik CERTERATHT 18.0 XKLL LRIFAZ )

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 em 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.

AR EANER A LA B A YRR b, — 1R 316 TR B R AR 0, UM B2 15.8 BEK0.1
=X, KEZED 6 EX, lEbRKGHIRE, M_&FZKE. B—091 Fx101 FRiEEREMN 61125 &
K R T8 BN AR R AL, A — AL IRE B Y . AV R E AR OE S /) 3 ERUEECE E I LA
#. EEVEREEH T SEWLSKPHEEME 0 BET.

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.

ZREREA, AN S FARIFAHSERERFRONER 158401 XEHMREAIAHES.
B REE— ki,

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

RS- Bk GEATHAER, &R, BEhAMRSNEERESER/0T 18.0 2XK)

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.

B B RO A N E R FEZIE R R, FikBEEmA, E8 M Es REERERAHR15

cm/s. FrERELHT, HERHMLUF=MERSZ —:

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

(b) The voltage of the cell drops by at least 100 mV;

(c) The cell is deformed by 50% or more of its original thickness.

(@)FEhnft) 7715 3] 13 KN £0.78 kN:

(b) H it Y B T B 2 21> 100mV

()BT AL B R 45 B L ) S0%EE % .

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.

—HEFIRAE S BETFFE100mY BES, sRENRAZEDE|RIGERE 50%. BIATRERE 1.

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.

BB R AR B A M R R RO T 6 T - L0/ 10 2 Bl M L SE R T T (BRI T2 B R A 5 Al 2
B HEE.
Each test cell or component cell is to be subjected to one crush only. The test sample shall be
observed for a further 6 h. The test shall be conducted using test cells or component cells that have not
previously been subjected to other tests.

BN BB R A A — K R RS WA ER 6 /NI . SR A A AT R T LA 158
i RS B R S A PR AT

Requirement %3k

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 A A B A AR SR IR AR 170°C, H AE R RS KA E 6 /M WK, LK.
T.7. Overcharge it 7 Hi,

Test method ik &

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

7o FiL EE L g s P A R R B e LR A e IR B BN R G T
(a) 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) #LEREFAOFTEBEAAT 18 R, wISHR /|5 R 72 B th i K5 B B s FIA{EEL 22 (R
#H PN
(b) &R B EE AT 18 REF, R pR/ B ERN 2 B AR EEIER 1.2 fF.
Tests are to be conducted at ambient temperature. The duration of the test shall be 24 hours.
RIS R EFRERIR Tk AT, 3T IR BRI 24 /hES .
Requirement 3k

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

76 B R RIS R AR LR 5 7 R MR, Tk
T.8. Forced discharge 4 i .

Test method Mk

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.

A B EAIRIRE T 5 12V B IR 5 78 S fh v I 55 T i el 4 7 B IR R R FE I B S 1 T sk
TCES

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 EELE 55 — 38 2 DR/ v PEL 7 28 3 K LA T A0 A R/ A LA B S BT R (] (B9 )
LT e H AR B R R DRI R (R A) .
Requirement %Rk
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bt - £ Lithium Battery UN38.3 Test Report
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.

JF B AR B e B LS N AR RIS R RS 5 7 RATTRIK, TR K.

ooy

V. Test Procedure iR i F2

Marking
PRARFE ah

Y

Pretreatment
i ik 7

v v Y
Samples of ik Samples of £ Samples of #i: Samples of
B1#~B10# C19#~C23# B11#~B18# C24#~C43#

Y

Altitude simulation
2 )

v

Thermal test
im i iRAE
r \ 4 v v
Vibration Impact / Crush Overcharge Forced discharge
Rl BT LS ST e

.

Shock
ety

v
External short circuit

HMEBEE EE

¢ Y Y Y

h

Finished test
FE R
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Lithium Battery UN38.3 Test Report

—
— - e o e L L > IV 4
. Main Test Apparatus F= E AN AR
Calibration Date
Serial No. Name of Equipment Model /Due Date
WS W AAR By ;
e H B2 H
Charge and discharge testing 2018.02. 03
NCT-030 system R2D6-5V-5A
RN RS 2019. 02. 02
Low-pressure high-altitude 2018. 02. 03
NCT-012 simulation test chamber GX-3020-Z
s =T MR 2019. 02. 02
Constant temperature and 2018. 02.03
NCT-017 humidity test chamber GX-3000-150LT
ERER ERTAR e 2019. 02. 02
SiEST Vibration test instrument el O 2018.02. 03
R MR 2019. 02. 02
i 2018. 08. 04
NCT.022 Shon‘:k t??t ‘|nst.rument SY10-2
ik € 2019. 08. 03
Battery short circuit test 2018. 02. 03
NCT-018 instrument BE-1000W
E b 5 R 0 RO 2019.02. 02
NCT.018 Impact test instrument BE-5066 2018.02. 03
& U RNE 2019. 02. 02
NCT.020 Crush test instrument BE.G045T 2018.02. 03
Fr RO 2019. 02. 02
NCT-033 DC regulated power supply < 2018.02. 03
Hinfa kiR 2019. 02. 02
Battery anti-explosion S
NCT-016 chamber GX-FB-200
E vt By AR AR *
s Electronic Scale s 2018. 02. 03
B 2019.02. 02
i 2018. 08. 04
NCT.053 ElectroTc ?cale JA-4100
B FF 2019. 08. 03
s Digital Multimeter _— 2018.02. 03
#BF R HE 2019. 02. 02
2018. 02. 03
NCT.029 Temp.eratL‘Jre ref;order 34970A
R F A 2019.02. 02
Page 100f 19 % 10 I
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VI, Test Data {ﬁJﬁ’\’.ﬁ
T.1. Altitude simulation & & &40

Lithium Battery UN38.3 Test Report

Pre-test {48 AT After test {18 /5 Mass Voltage after
The state test/Voltage
of cells No. | Mass | Voltage | Mass | Voltage | 0SS pre-testg Status
: g = FEHK | . o 73
otk | RO RE ) ARE | RE | AR | U gmeamg | AR
@ | ™ © V) (%) | B HE (%)
B1# 11.988 4193 11.987 4.190 0.008 99.928 Pass &%
B2# 12.143 4194 12142 4,190 0.008 99,902 Pass 5%
B3# 11.913 4.190 11.911 4187 0.017 99928 Pass &%
Full
charged | B4 | 11824 | 4191 | 11823 | 4187 | 0.008 99.905 Pass &%
after Ior'e B5# 12.001 4194 11.999 4190 0.017 99.905 Pass &%
CycCle
% Be# 11.871 4193 11.869 4190 0.017 99.928 Pass 1%
— KRG
- B7# 11.897 4195 11.896 4191 0.008 99.905 Pass &%
mERE
B8# W13 4.191 12112 4188 0.008 99.928 Pass &1%
BO# 11.965 4190 11.963 4.186 0.017 99.905 Pass & 1%
B10# | 11.990 4193 11.989 4190 0.008 99,928 Pass &1%

Notes JE%F: Atmospheric pressure &S JE3%:1.013 X 10°Pa, Ambient temperature #5i5 f&: 24.1°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

Ml/E, BRER. RS RRE. RERMREX.

T.2. Thermal test &/ A%

Pre-test 4G a1 | After test i3 /5 Mass Voltage after
T:fecseﬁ?;e No. Mass | Voltage | Mass | Voltage loss tespt:;/_?étsatge Status
paks | MY | RE | BE | RE | BE | REREX o pn | AR
@ | W © V) %) |3 i e i (%)
B1# | 11987 | 4190 | 11.984 | 4.181 0.025 99.785 Pass &
B2# | 12142 | 4190 | 12136 | 4.178 0.049 99.714 Pass &
Full B3# | 11911 | 4187 | 11908 | 4178 0.025 99.785 Pass &
;’;:rr%?fé Ba# | 11823 | 4187 | 11817 | 4175 | 0.051 99.713 Pass &1
cycle B5% | 11999 | 4190 | 11993 | 4.178 0.050 99.714 Pass &%
—KIEF 5 | Be# | 11.869 | 4190 | 11.866 | 4.181 0.025 99.785 Pass &%
WECURA | B7# | 11896 | 4191 | 11.890 | 4.182 0.050 99.785 Pass &%
BS# | 12112 | 4188 | 12109 | 4.176 0.025 99.713 Pass &%
BO# | 11963 | 4186 | 11.960 | 4.177 0.025 99.785 Pass &%
B10# | 11.989 | 4190 | 11.983 | 4178 0.050 99.714 Pass &4
Notes JE%%: Atmospheric pressure < /22:1.013 X 10°Pa, Ambient temperature i fé: 242°C

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

MitfE, BERBR. RS

v AR REBEAAREK.
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Lithium Battery UN38.3 Test Report

Voltage after
test/Voltage
pre-test

50 5 HL
56 il LT (%)

99.928
99.904
99.928
99.904
99.904
99.928
99.904
99.928
99.904
99928

Status

HR

Mass
loss

Rk
(%)
0.008

0.016
0.008

0.017

0.017

0.008

0.017

0.008
0.008
0.017

After test i385

Voltage
L
)

4178
4174
4175
4171
4174
4178
4178
4173

3. Vibration #&z)
Pre-test 28 A7

Voltage
Lk
V)
4.181
4178
4178
4175
4178
4.181
4182
4176

Mass
&
©
11.983
12134
11.907
11.815
11.991
11.865
11.888
12108
11 959

T.

a1&
Pass & 1%
Pass &1&
ai%
%

Pass
Pass 1%

Pass & 1%
Pass & 1%
Pass 4%

Pass &1&

Mass
Pass

i
@
11.984
12.136
11.908
11.817
11.993
11.866
11.890

B8# | 12109
4177

Bo9# 11 960
B10# | 11.983 4178 11.981
Notes JE#%: Atmospheric pressure /< fE58:1.013 X 10°Pa, Ambient temperature # 5%i :24.0°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire

No.

The state
G =

of cells

Pass

B1#
B2#
B3#
B4#
Bo#
Be#
B7#

Full
charged
after one
cycle

— KEHR G
i EVIRE

Voltage after
test/Voltage
pre-test

50 J Bt
56 I LR (%)
99.928
"~ 99.904
99.928
99.904
99.904
99.928
99.904

990.928

MajE, mMARBE. RS KRR, RERAMREX

Status

HR

Mass
loss

REHR
(%)
0.008

0.016

0.008

0.017

0.017

0.008

0.017

After test % 5
Voltage
CERES
V)
4175
4170 |
4172
4167
4170
4175
4174

T.4. Shock i
Pre-test 28 Hi

Voltage
FEL
(V)
4178
:4_174 ]
4175
4171
4174
4178

Mass
I
(@
11.982

12132
11.906
171:813
11.989
11.864

Mass
Pass & ff%

&
)
11.983
12,134 |
11.907
11.815
11.991

11.865

Pass 4 *%
Pass &1%

The state
of cells

Pass &%
Pass &1%

Pass &%

B1#
B2#
B3#

Ba#
BS#

Pass &1%
Pass &%
Pass & 1%

Full
charged
after one
cycle

B

—IRTE* )5
wERE

B6#

4178

11.886

0.01

99.928

B7# | 11.888

4173

12.106

4.170

0.008

Pass &%

99.90

4

Bt

12.108

4173

11.958

4170

0.008

BO9# | 11.95

9

4175

11.980

4171

11.981

LhJE, EMbARBR. RS, KRRk, REERAEREX

B10# .
Notes 7EF¢: Atmospheric pressure &5 JE%2:1.013 X 10°Pa, Ambient temperature FRi5iG i 24.3°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire
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Lithium Battery UN38.3 Test Report

—
E ‘E"Z-:' 5’ Tachnoloay
T.5. External short circuit #h#%1 #%
The state of cells No. External Peak temperature(C) Status
IR WS FL {2 T e = L (°C) ZR
B1# 57.9 Pass &%
B2# 58.1 Pass &%
B3# 58.2 Pass &%
Full charged after one B4y I o8.4 Pass &%
cycle B5# 57.8 Pass &%
— UKHARR R RS B6# 57.9 Pass &%
B7# 58.2 Pass &#
B8# 578 Pass &%
Bo# 57.9 Pass &%
B10# 582 Pass &%
Notes JE#%: Atmospheric pressure & #:1.013 X 10°Pa, Ambient temperature #4i5 f: 24.0°C
There is no disassembly, no rupture and no fire during the test and within six hours after test.
BB ZE IR A RS 6 AN AR, RIEE, KiK.
T.6. Crush ]k
The state of cells No. External Peak temperature(’C) Status
iR % H T I e IR (°C) 5 S
Clo# 26.2 =~ | Pass &
50% charged after C20# 259 Pass &%
B m;;:e);y;]; % C21# 26.1 Pass &%
R C22# 258 Pass &%
C23# 259 Pass &%
Notes i : Atmospheric pressure A</ %:1.013 X10°Pa, Ambient temperature HIZiEfE: 24.5C
There is no disassembly and no fire during the test and within six hours after test.
ELASEI R P S 6 /NE YRR IR, R K.
T.7. Overcharge it 75 Hi,
The state of cells No. Status
B11# Pass &%
Full charged after one cycle B12# Pass &
— KAEER G R EVRAS B13# Pass &1
B14# Pass &#%
Report No. %45 NCT18046225B1-1 Page 130f19 #13 3Lt 19 ;0
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Full charged after fifty cycles
h AR EHR ERHERE

77
y: Lithium Battery UN38.3 Test Report
B15# Pass &%
B16# Pass &%
B17# Pass &#%
B18# Pass &%

Notes yif¥: Atmospheric pressure & JE3#:1.013 X 10°Pa, Ambient temperature FREZigE: 24.4°C
There is no disassembly and no fire during the test and within seven days after the test.

BB ZE I PR S 7 RARBK, REK.

T.8. Forced discharge 5 #.

The state of cells No. Status

FEaiREs i #HR
C244# Pass &%
C25# Pass &1
C26# Pass #1%
C27# Pass &%

Full discharged after one cycle C28# Pass &1

— RTEHA e R C29# Pass & 1%
C30# Pass &%
C31# Pass &
C32# Pass &%
C33# Pass &%
C34# Pass &%
C35# Pass &%
C36# Pass &%

C37# Pass &
Full discharged after fifty cycles C38# Pass &%
hHRTER T TERE C39# Pass &%
C40# Pass &%
C41# Pass &#
Ca2# Pass &
C43# Pass &%

Notes yi#: Atmospheric pressure &< JE5#:1.013 X10°Pa, Ambient temperature FRiig f: 24.3°C
There is no disassembly and no fire during the test and within seven days after the test.
AERRFARE 7 KARBE, KiK.
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R G s e Lithium Battery UN38.3 Test Report

VIl. Conclusion %5

No. Test item Sample number . Test reference Conclusion
%5 150 5 P BcE _ Hikz% ZEig
UN Manual of Test and Criteria,
1 Altitude simulation part III, subsection 38.3.4.1 Pass
Rt 5 1) UN 38 AR e F i, S ITE 7 & )
| 3834171
: UN Manual of Test and Criteria,
5 Thermal test part III, subsection 38.3.4.2 Pass
BERR | UN iR52F0 b7 1 A, SR TILAD 7, 28 ki
[ 38342
UN Manual of Test and Criteria,
3 Vibration B14~B108 part III, subsection 38.3.4.3 Pass
2N UN 48 AARHE A, SR TIAD 7 56 =)
383437
UN Manual of Test and Criteria,
4 Shock part IlI, subsection 38.3.4.4 Pass
M | UN s Ak 01, S IA 2, 5 &
38.3.44 7
BB oichor i UN Manual of Test and Criteria,
5 - i part III, subsection 38.3.4.5 Pass
S UN 28 A AR v F A, SBIEE 7 88 &k
. | 38.3.45 %
| UN Manual of Test and Criteria,
6 Impact/Crush T part III, subsection 38.3.4.6 Pass
& diF UN 48 b7 e F A, S 1M1E 4, 28 &
38.3.46 %
UN Manual of Test and Criteria,
; Overcharge B4 44~B184 part III, subsection 38.3.4.7 Pass
R UN 38 MAn e F M, S ITE 7 & &
| 38347
I UN Manual of Test and Criteria,
8 Forced discharge Coa~Cass part IlI, subsection 38.3.4.8 Pass
o il R UN 48 f ke 1, S1TE 5, 8 %
38.3.48 7

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

A, RAHN R SSFE UN38.3 FER, Mg AE’.
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IX. Photo of The Sample #£ i & i

Model %!5: 802040
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Lithium Battery UN38.3 Test Report

VERHIN

Important Notice

1. The test report is invalid without the official stamp of NCT.
AR EPT NCT s E LR

2. rt\]lgl_orody is allowed to photocopy or partly photocopy this test report without written permission of
£ NCT BiEE, HMEEHSHAMEREREH.

3. The test report is invalid without the signatures of Ratifier, Reviewer and Testing engineer.
AMEBLHBEN . FRA. REBAZL TR

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

B, S8, EH. BH. ki SICMEEGEE R RESERE B
5. Objections to the test report must be submitted to NCT within 15 days.
MiREREARW, MNTEREEREG Z B 15 RARAAF R .
6. The test report is valid for the tested samples only.
AR DO AR fh A R
7. The Chinese contents in this report are only for reference.

AR EFHP XA ENHESE.

******End Of Report jﬂ%gﬁm******

Shenzhen NCT Testing Technology Co., Ltd. VE M UE IS 3 A PR A A

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

Baoan District, Shenzhen, Guangdong, China.
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