TCT

Lithium Battery UN38.3 Test Report

HEATT
LT
o2l
TESTING
CNAS L6165

UN38.3 Test Report
UN38.3 Rkt

Client
3yl

Shenzhen High Energy Sunbeam Battery Co., Ltd
IRIITH = BEHTG I AT BR 2 7]

Add. of Client
e sk

Baoan Zhigu Science Park, No. 4, Yintian Road, Xixiang Street, Baoan District,
Shenzhen.

BRI 5 22 XV 2 B R H B 4 55 2 B AR

Name of Sample

FE R BHR

Lithium metal battery
R

Model
i

CR2032

Testing Laboratory
WA

Shenzhen TCT Testing Technology Co., Ltd.
RYNTHT JE S B ARAT R 2 7]

2101 & 2201, Zhenchang Factory, Renshan Industrial Zone, Fuhai Subdistrict,
Bao'an District, Shenzhen, Guangdong, China

T RAE DI T 2 AR EN LA X R TV X IR B A& 2101, 2201

Report No.
WERMS

TCT211221B139

Report Versions

WA

V6.0

Date of Issue

FREM

2021.12. 23

Test Conclusion MRZ4:
The test results are qualified. WRZERAER

Tested by FHA: Caf{ﬂ WML\j 19% Approved by #t#E A :

Inspected by ﬁ’&k:w Zﬁqg, V%Z v Seal of TCT & HAL (FHE) :

Report No. #7545 TCT211221B139
Hotline: 400-6611-140

Page1 #1171

Tel: 86-755-27673339 Fax: 86-755-27673332  http://www.tct-lab.com




TCT

Lithium Battery UN38.3 Test Report

I . Sample Description A

Name of
Sample

ST LRy N

Lithium metal battery
B4 Je PR

Model
HE

CR2032

Manufacturer

HER

Shenzhen High Energy Sunbeam Battery Co., Ltd

ERYIT vy BE L LI A PR 2 7]

Address
Huht

Baoan Zhigu Science Park, No. 4, Yintian Road, Xixiang Street, Baoan District,

Shenzhen .
FINTEZ X0 2 4TER H K 4

TEEEA R

Trade Mark
(LD

Shape
V2N

Button
AT

Size R~f
(DXT)

Nominal
Voltage

PR

Rated Capacity
BERE

210mAh

Limited Charge

Voltage
78 FL PR ) L

Standard
Charge
Current

PRAETE HE LR

Maximum
Charge Current

BOKTE L R

End Charge
Current

ZIORFER R

Discharge
Cut-off
Voltage

TR L R

Standard
Discharge
Current

PRYETBFE HL

Maximum
Discharge
Current

BB HL

Cells Number

Lithium content

R E i

0.063g

Cell Model

(20.0X3.5)

HAS

CR2032

Start Testing
Date

FrIaRR H

2018-03-07

Completing
Date

SeRk H 3

2018-03-16

II. Standard #7#E

Recommendations on the Transport of Dangerous Goods, Manual of Test and Criteria
(ST/SG/AC.10/11/Rev.6) Sixth revised edition.

BREE CTaliyisimi @il i) HReiri.

IMI. TestItem M- XATiH

T.1. XAltitude simulation & A4
X Thermal test &5
XVibration #Ez)

XIShock M+

T.2.
T.3.
T.4.

XIExternal short circuit b % %

Cimpact / XCrush B4 /65 &
[JOvercharge 7 i
XForced discharge & il i Fi.
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I C I Lithium Battery UN38.3 Test Report

IV. Test Method and Requirement JUi& 5 ¥ EFIE R

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.

FHVRH ) ) B R v 42 BRI 3R 47056 T.1 2 T.50 15 T.6 A1 T.8 AT #EAT oAt i vt Dy 17l
A A F, W8 T.7 FTABE T4 £ T.5 J5 3 ik i # it

Cells of 1#~10# are ten cells in undischarged states;

Cells of 11#~20# are ten cells in fully discharged states;
Cells of 21#~25# are five cells in undischarged states;

Cells of 26#~30# are five cells in fully discharged states;
Cells of 31#~40# are ten cells in fully discharged states;
Test environment condition: ambient temperature: 20 £ 5 °C.

HLES 14108 AN AT IR S 1 S
LS 11#-208 9+ 58 4 FUIRAS 1 s
FLES 21#-25# 0 > A BCRUIR 2 1 L s
HLES 26#-30# 9 T4 58 4 HUIRAS 1 LS
LS 30#-40# 9+ 58 4 HUIRAS 1 LS
RIS %A MR E: 20£5 °C.

Table 38.3.1: Mass loss limit
% 38.3.1: iEHi kK RE

Mass M of cell or battery Mass loss limit
P U B L T ) o Jo B 45 % BR A
M<1g 0.5%
1g < M <75¢g 0.2%

M > 75¢ 0.1%

In order to quantify the mass loss, the following procedure is provided:
Mass loss (%) = (M- M3)/M4 x 100

FiE R I EAE, AT AT A 55
JRESR (%) = (M- Mp)/M; x 100

Where M, is the mass before the test and M, is the mass after the test. When mass loss does not
exceed the values in Table 38.3.1, it shall be considered as "no mass loss".

A My B AT IR, Mo 2 B85 I W R R BUR AV I 3 38.3.1 P8I SUE, NN “ T
JREHUR .

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 38.3.1.

BRI AR AT LU B A sl FAb A SO s s i it e e, B P Y PR R CAVELEE
fhae. WickeE . BibRE) , BB K 38.3.1 Fral EE -

Venting means the release of excessive internal pressure from a cell or battery in a manner intended
by design to preclude rupture or disassembly.
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I C I Lithium Battery UN38.3 Test Report

AR AR AL B 7 ORI AL A BRI N A = 0 1 g, B L LR AR B A

Disassembly means a vent or rupture where solid matter from any part of a cell or battery penetrates a
wire mesh screen (annealed aluminium wire with a diameter of 0.25 mm and grid density of 6 to 7 wires per
cm) placed 25 cm away from the cell or battery.

iR e i I IR 2R AT P P Y A AT 8 ) T A 5 2 T A 8 RS B R 25 em Ab 22 kT (AR
0.25 mm HIBERLZ, RSB EERFEOK 6 22 7 S/ 22D

Rupture means the mechanical failure of a cell container or battery case induced by an internal or
external cause, resulting in exposure or spillage but not ejection of solid materials.

TR Z TR A8 N F8 B A i DA 5] A P R R 2 BV A S LR IR, 3 B P B 2 e B Y (EL TG R AR A5

Fire means that flames are emitted from the test cell or battery.

K TR IR G H S B A KB E .
T.1. Altitude simulation &= E )

Test procedure R F

Test cells and batteries shall be stored at a pressure of 11.6 kPa or less for at least six hours at
ambient temperature (20 + 5 °C).

TR L PR I A K % EIE T 11.6 kPa FIFRBIEJE (20 £ 5 °C) F A% 6 h.

Requirement E3k

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.

HUG ARG BT ot <. BRI, JoRRANTCHE K, I HLAR M8 e A e i A e 456 (0 T i
FEAN T HAEHATIX— BUIR AT HLE K 90% . A7 ¢ L e ZERANIE Y It 58 4 8 F R A R HUES AT e it

T.2. Thermal test & FiR%

Test procedure JIRFEfF

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

TRI6 RS AT i B AR R T 72 £ 2 °C (UM N AR D 6 h, B FE R EST-40+£2°C
FI26A FAETE D 6 ho PR 56 5 2 8] i B s [ 8] B 4 30 min. BLFE P EE BT, JL5Em 10 %,
B W T AT R IG FEVBZE PR TG (20 + 5 °C) F A 24 ho ST R ABU R R R, 2 52 T Wi 1006 Ui 35 1) I i)
&N 12 h,

Requirement E3R

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.

RSB IN . Jol . oM. JoRRATEEE K, I HARAS 6 F R i it 7 1006 5 R T FE
JEAN T HAEATIX— 56 AT R 90% . A o I B ORANTE HT -0 18 58 4 T80 PR Ak 10 R R AT e il

T.3. Vibration #z%)

Test procedure JAFEF

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
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I C I Lithium Battery UN38.3 Test Report

with a logarithmic sweep between 7 Hz and 200 Hz and back to 7 Hz traversed in 15 minutes. This cycle
shall be repeated 12 times for a total of 3 hours for each of three mutually perpendicular mounting positions
of the cell. One of the directions of vibration must be perpendicular to the terminal face.

The logarithmic frequency sweep shall differ for cells and batteries with a gross mass of not more than
12 kg (cells and small batteries), and for batteries with a gross mass of more than 12 kg (large batteries).

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

For large batteries: from 7 Hz to a peak acceleration of 1 g,, 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 g, occurs (approximately 25 Hz). A peak acceleration of 2 g, is then maintained until the
frequency is increased to 200 Hz.

RS AT K [ THR3h & G 1, AASRIE R EIBATE, JERedEh ] L RRIRZ) . IR3) N2 5L,
S EFARNRAE 7 Hz A1 200 Hz 2 [8), FERIE] 7 Hz, 1 RAGFISEA 15 mine X —3Rsh i FE A0 =A™ BAH 6
HE I 22 T AR — T M E ST 12 Ik, SR 3 he Hrh— MRS 5 A 0 20 g 11 2

O HOZE A R SR AT 12 kg ARG ATE I CRUESRIZNRS R ), AR 12 kg B HLE CK
R H A

X RGESANL I 7 Hz TTAR, OREF 1 gn BIERORIIEE, B RRZFRIAF] 18 Hz. SR /5K IRIE (R FF1E
0.8 mm CEfiife 1.6 mm) , FFHG IS A B BIEEAE ik LA 3 8 g, (LA 50 Hz) o KA I FE (R RF 72
8 gn ELEIBALG N 200 Hz.

X RAHM:  7 Hz TFaR, ORHF 1 g, R IEE, ERZIER] 18 Hz. A5 ¥ IRIE fRFFLE 0.8 mm

CEAI#% 1.6 mm) , FEEG IS B BB I LA R 2 g, (BEELN 25 Hz) o FIEE IE LR FRE 2 g
H RGN F] 200 Hz,

Requirement E3k

Cells and btteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture
and no fire during the test and after the test and if the open circuit voltage of each test cell or battery after
testing is not less than 90% of its voltage immediately prior to this procedure. The requirement relating to
voltage is not applicable to test cells and batteries at fully discharged states.

RS AT B . o< JoMiR . JoRIZRANTCEE K, IF HLAR S0 M i vl 7E 1R J ) T
JEANT HAEREATIZ — 50 A AU ) 90% . A 5% HL I BESRAN I 30038 76 4 TR0 HRBR 28 4 RS R F i

T.4. Shock 7

Test procedure AR F

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

Each cell shall be subjected to a half-sine shock of peak acceleration of 150 g, and pulse duration of 6
milliseconds. Alternatively, large cells may be subjected to a half-sine shock of peak acceleration of 50 g,
and pulse duration of 11 milliseconds.

Each battery shall be subjected to a half-sine shock of peak acceleration depending on the mass of the
battery. The pulse duration shall be 6 milliseconds for small batteries and 11 milliseconds for large batteries.
The formulas below are provided to calculate the appropriate minimum peak accelerations.

Each cell or battery shall be subjected to three shocks in the positive direction and to three shocks in
the negative direction in each of three mutually perpendicular mounting positions of the cell or battery for a
total of 18 shocks.

s O T P P SO TR A B b, SCERSCHE R A G A i 1R T A 22 2 T

TS T 2 B2 VA I 150 g, AAKPFRFSERT 1] 6 ms (92 IEGZ PR o 5 4 K H s 75 B 42 =2 A
HE 50 gn MKMRFEES TE] 11 ms ¢ IE5Z kb .

T it 2 52 2 TSR0 b o VA DD P e T b AR i, /N b Bk PR SRS TR K 6 ms, K28 Ha
ik RF SR (B 11 ms @R 2B, TR AR 2 R TH U 2 1) dR /NI AR N R

BN RS B R TR 7E = AN EUAH A LA L 2 25 D S K 0E 5 A1 4652 =k bty B TR RO M4 2 = s,
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A2 18 it

Requirement E3k

Cells and batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture
and no fire and if the open circuit voltage of each test cell or battery after testing is not less than 90% of its
voltage immediately prior to this procedure. The requirement relating to voltage is not applicable to test cells
and batteries at fully discharged states.

RS BZE BTN . ol <. oA oMok, I HARA 6 e AT e 106 Jm (T i
FEAVN T HAEHATIX UG AT L ) 90% . A7 % L s ZERANIE Y I 58 4 8RR A ) FUES AT L b

Battery Minimum peak acceleration Pulse duration

150 g, or result of formula

100850
Small batteries Acceleration(g,) = | (—h]
N

| % IMAass =/

whichever is smaller

50 g, or result of formula

Large batteries Acceleration(g,) = { 3 OOOO)
\

 mass*

whichever is smaller

* Mass is expressed in kilograms.

AT RN

T.5. External short circuit #MER%E

Test procedure JIRFEfF

The cell or battery to be tested shall be 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.

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.

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

IR PSS B R Y AP SE IR A BIMER 57 £ 4 °C J5, FRREATAMERLES o LI A I R e T AR R )
FOFRIE LT, FFFRHPE AL . WX ANV ToEE T, B4 /N S F /N B R R I () 220 6 h, RS
IR H R B I A) 2520 12 he SR )5 BB B HBAE 57 £ 4 °C IAEE R4 52— N/ T 0.1 Q A FL i K 1%
HOON B VIR 3] 57 £ 4 °C 2 J5, FEESH A FRES: 1 h, KRS s yth i I T B B e KR T — 2 B T 57
14 °C,

L B il B B 2 /0 R AE RS B AT

Requirement ER

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

RS AT AR SEIREA R 170 °C, JF HAEWKE FE A ilif )5 6 h WM. TERiR. Tl K.
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T.6. Impact / Crush E¥jmrd /55 &

Test procedure — Impact (applicable to cylindrical cells not less than 18.0 mm in diameter)

WA - EYrrdy CEAH TELRKRTET 18.0 mm Y EF:TE Bt

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.

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.

It FEES BTG A SR IR SR R T o — AR 316 BUANR AN RS 5 7E U 0B O, AR B4R 15.8
mm 0.1 mm, KEZED6cm, SHERKR, MEoHFZKF. B—H9.1kg+0.1 kg FJHEHEM 61+2.5
om i LR SRR FIIINARE fh 52 XAk, A — AN LT B0 PR IGO0V 1A 38 HEBH 7 i /)N 1) 2 B 9IL3E B T
DA EPOE BCE TE T 5] S S KR T K 90° R .

AR S, IR SRR AT, IR SRSE R i 0 EAR DY 15.8 £ 0.1 mm B i R (i
PN B B — IR 2 — .

Test procedure — Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less than

18.0 mm in diameter)

MR - HE GEH TR, 8K 8 m/an S AEAE B ER/N T 18.0 mm)
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.

(a) The applied force reaches 13 kN £ 0.78 kN;
(b) The voltage of the cell drops by at least 100 mV; or
(c) The cell is deformed by 50% or more of its original thickness.

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

A prismatic or pouch cell shall be crushed by applying the force to the widest side. A button/coin cell
shall be crushed by applying the force on its flat surfaces. For cylindrical cells, the crush force shall be
applied perpendicular to the longitudinal axis.

Each 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.

B LSBT USTE AP I BB, $ 1 BEEER, 7R85 — M efid s B i K24 1.5
cm/s. FFEFFEEAT, BEEIHILIR =MiEns —:
(@)t iy /1 EiA %) 13 kN + 0.78 kN;
(b)HLE oL B R FE %20 100 mV; BX
(C) HL A8k T 4 R FEE 1) 50% B BE %5 .
—HIEB KR ST, BE R 100 mV 80 2, BUSTEAR 2 /01K 5 R FEM 50%, B RTRERRE 7).
AT BUARIR P S 200 A S5 B PRI TR Bt I o LT/ 170 T F R 2 AP SE SR THT e e o A T FRLES AN 5 i 2 L
(77 T it s
FEANREE FC BTG A L R IR RS . ARG RE S 4R B8R 6 ho ARIE AU F 2 AT A o HoAth
PRI AT
Requirement ER

Cells 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 this test.
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HLOS A TG AR B /M iR AN T 170 °C, JF HAE RIS R P A58 )5 6 h ek, Toie K.
T.7. Overcharge it 7 #8

Test procedure MR F

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

(a) When the manufacturer's recommended charge voltage is not more than 18 V, the minimum
voltage of the test shall be the lesser of two times the maximum charge voltage of the battery or 22 V.

(b) When the manufacturer's recommended charge voltage is more than 18 V, the minimum voltage of
the test shall be 1.2 times the maximum charge voltage.

Tests are to be conducted at ambient temperature. The duration of the test shall be 24 hours.

78 HL FL UAT g 1) 26 e S A ) i KRR 8 7 P LR R i o R e /N RS A0 R

(a) HlIEME WA HEBEAKRT 18 VI, 56 i B /) i e N2 FLVR B K 78 L L S Y IS £ B 22 V Y
BN .

(b) G ) S R 18V, 1R ) f /)N FEL S R e K 7 R ) 1.2 %

B RAEIA LR B AT . BEAT RIS I ) Ny 24 he
Requirement ER

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

] 7e H AR IR I AR R ARG S 7 RN TER A B K.

T.8. Forced discharge 33

Test procedure JIRFEfF

Each cell shall be forced discharged at ambient temperature by connecting it in series with a 12 V D.C.
power supply at an initial current equal to the maximum discharge current specified by the manufacturer.

The specified discharge current is to be obtained by connecting a resistive load of the appropriate size
and rating in series with the test cell. Each cell is forced discharged for a time interval (in hours) equal to its
rated capacity divided by the initial test current (in ampere).

AN S E PR EGIR E T 5 12 V LU PR LR £ DG LE S 46 H IR A5 T 3 R A 11 e K H LU ) SR A il
JECH o

R B 3 22 DR/ 11 P OEL 67 28 A K AR 1 38 DR/ T L L UL o A RS TR T LN i) (B2 h) 45
TS AR E A B R ORI AGTECR FR. (BAL A

Requirement E3R

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

ANTT 78 L BT 7 H A RS PR TR R T ARG S 7 RN TR A ok
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V. Test Procedure iR FE

Sample Preparation

Tof i HE 25

Pretreatment
T AL P

v

Altitude simulation
e ZS AR

l

v

Thermal test
IR R

l

v

Vibration Impact / Crush Overcharge Forced discharge

£zl kYN e UL SeR Al PR

l

v

i

l

v

External short circuit

Bl L i

l

Finished test
SE R
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VI. Main Test Apparatus F=E MR 5

Serial No. Name of Equipment Model

BERT BB Lichs]

Calibration Date
[Due Date
BAEB R B

Low Altitude Simulation 2017. 04. 26
Tester GX-3020-Z
IR S AL I 2018. 04. 25

Vertical Shock Test 2017.04. 26
Instrument

FEM LIRS G 2018. 04. 25

Vibration test instrument 2017.04. 26

ES-3-150
R & 2018. 04. 25

Battery Test System oTs SafA0h 2017.04. 26
AL IR R 2018. 04. 25

Programmable Temp.& Humi. 2017.04. 26
Chamber BE-TH-150M8-4
CIPESa ENTRIERTAR vt 2018.04. 25

Crush Test Instrument 2017.04. 26

BE-6045T

IR A B IR L 2018.04. 25

Battery Short Circuit Tester Xk 2017.04. 26
HAL A g L 2018. 04. 25

Electronic Balance PTT.A+300 2017.04. 26
B R 2018. 04. 25

Data Collector 34970A 2017.04. 26
CIEEPS S o 2018. 04. 25

DC POWER 2017.04. 26
PSW 80-27

JER/OV/ 2018. 04. 25

Battery Impact Tester 2017.04. 26
RN BE-5066
CEMEN I R 2018. 04. 25

Digital Multimeter 2017.04. 26
Her ik 2018. 04. 25
Battery Short Circuit 2017.04. 26

Explosion-proof BE-1000W
P UL 26 977 A A 2018. 04. 25

Report No. &4 5: TCT211221B139 Page 10 of 18 %% 10 713t 18 7T
Hotline: 400-6611-140  Tel: 86-755-27673339 Fax: 86-755-27673332  http://www.tct-lab.com




I C I Lithium Battery UN38.3 Test Report

V. Test Data JUiREE

T.1. Altitude simulation & E

Test Pre-test i{Z6 A7 | After test k%0 )5 Mass

sample loss ,
status Mass | Voltage | Mass | Voltage | Change ratio | Status

TRE ‘ g+ CERES Joi & H I e HLE P (%) g
RAS (9 (V) (9) (V) (%)
2.680 3.34 2.680 3.34 0.00 Pass &%
2# | 2645 3.33 2.645 3.33 0.00 Pass &%
tencells | 3# | 2.696 3.32 2.696 3.32 0.00 Pass &%
n a4 | 2614 3.33 2.613 3.32 0.04 Pass &%
undischar
ged 54 | 2.631 3.34 2.631 3.34 0.00 Pass &%
states | 4 | 2605 | 333 | 2605 | 3.33 0.00 Pass &
R N
mtkAy | T# | 2678 3.34 2.678 3.33 0.00 Pass &%
HLES 8# | 2676 3.34 2.676 3.34 0.00 Pass &%
o# | 2663 3.33 2.663 3.33 0.00 Pass &%
104 | 2.672 3.33 2.672 3.33 0.00 Pass &%
1% | 2.687 f 2.687 - 0.00 Pass &%
12# 2.650 - 2.650 - 0.00 Pass &%

ten cells
in fully 13# | 2.639 - 2.639 - 0.00 Pass &%
discharge | 144 | 5699 2,698 0.04 Pass £ 1%
d states
AL 15# 2.613 2.613 0.00 Pass &%%
ﬁﬁéqﬁﬁﬁéﬁj& 164 | 2.691 2.691 0.00 Pass &%

N Iy
17# | 2.673 2.673 0.00 Pass &%
184 | 2.652 2.652 0.00 Pass &%
19# | 2.655 - 2.655 0.00 Pass &%
20# | 2.627 - 2.627 0.00 Pass &%

Notes yER: Ambient temperature ¥£15iH 5 : 23.4 °C.

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change ratio
is not less than 90 %.

MWASE, FEaTEEN. oM. ok, THERATEE K. BEEANT 90 %.
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I C I Lithium Battery UN38.3 Test Report

T.2. Thermal test 15 iR

Test Pre-test it A7 | After test iX% /5 Mass

sample loss _
status - | Mass | Voltage | Mass | Voltage | =40 Change ratio | Status

TR RE & Hi % Jii & L& S LR LG (%) LES
WE (9) V) (9 (V) (%)
2.680 3.34 2.679 3.32 0.04 Pass &1
2# | 2645 3.33 2.644 3.30 0.04 Pass &%
tencells | 3# | 2.696 3.32 2.696 3.29 0.00 Pass &%
in 44 | 2613 3.32 2.612 3.29 0.04 Pass &%
undischar
ged 5# | 2631 3.34 2.630 3.32 0.04 Pass %
states | 64 | 2605 | 333 | 2605 | 3.30 0.00 Pass £
TAARIK
Mokl | TH | 2678 3.33 2.677 3.30 0.04 Pass &%
AL 8# | 2.676 3.34 2.676 3.32 0.00 Pass & 1%
o# | 2663 3.33 2.663 3.30 0.00 Pass &%
10# | 2.672 3.33 2.669 3.30 0.11 Pass &%
1M# | 2.687 - 2.687 - 0.00 Pass £
12# | 2.650 - 2.649 - 0.04 Pass &%

13# 2.639 - 2.639 - 0.00 Pass &%

ten cells

infully | 14# | 2.698 2.698 0.00 Pass &%
discharge | 454 | 5513 2,612 0.04 Pass &4
d states
AL 16# 2.691 2.691 0.00 Pass &%%

BOBRAS | 17# | 2673 2673 0.00 Pass &%

LS

18# 2.652 2.652 0.00 Pass &%
19# 2.655 - 2.655 0.00 Pass &¥%
20# 2.627 - 2.625 0.08 Pass &1%

Notes yEB: Ambient temperature #1155 : 23.5 °C.

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change ratio
is not less than 90 %.

MWAfE, FEaTEEN. oM. ok, BHERATEE K. BEEANT 90 %.
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I C I Lithium Battery UN38.3 Test Report

T.3. Vibration #z3))

Test Pre-test iRIG AT | After test {36 /5 Mass

sample loss _
status - | Mass | Voltage | Mass | Voltage | = pi4n Change ratio | Status

TR RE Ji LR Jii & CEYES S HLT EE (%) LS
RE (9) (V) (9) (V) (%)
2.679 3.32 2.679 3.31 0.00 Pass &%
24 | 2.644 3.30 2.644 3.30 0.00 Pass &%
tencells | 3# | 2696 3.29 2.696 3.29 0.00 Pass &%
in a4 | 2612 3.29 2.611 3.29 0.04 Pass &%
undischar
ged 5# | 2.630 3.32 2.630 3.32 0.00 Pass &%
states 6# | 2.605 3.30 2.605 3.30 0.00 Pass &1
AR 7# | 2677 3.30 2.677 3.30 0.00 Pass &%

EE)H(#SE,(J . [ . . . ass o
HUES 8# | 2676 3.32 2.676 3.31 0.00 Pass &%
o# | 2663 3.30 2.663 3.30 0.00 Pass &%
10# | 2.669 3.30 2.669 3.30 0.00 Pass &%
11# 2.687 - 2.687 - 0.00 Pass &1
12# | 2.649 - 2.649 - 0.00 Pass &%
13# | 2.639 . 2.638 - 0.04 Pass &%

ten cells
in fully 14# | 2.698 2.698 0.00 Pass & 1%
discharge | 154 | 2612 2612 0.00 Pass 4%
d states
s 164 | 2.691 2.691 0.00 Pass &%
ﬁfé/jﬁ%&%‘ 17# | 2.673 2673 0.00 Pass &%
A Lo

18# 2.652 2.652 0.00 Pass &%
19# | 2.655 - 2.655 0.00 Pass &%
20# | 2.625 / 2.625 0.00 Pass &%

Notes yER: Ambient temperature ¥£#5iE: 23.7 °C.

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change ratio
is not less than 90 %.

WG, FEaEEN. Tl k. THERMTE K. BEEANT 90 %.
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TCT

T.4. Shock M+

Lithium Battery UN38.3 Test Report

Test
sample
status
DAL

Pre-test {4 A

After test R4 J5

Mass
JRE

(9

Voltage
HLE
V)

Mass
&

(9)

Voltage
HLE
(V)

Mass
loss

Ji AR
K
(%)

Change ratio

1 LG (%)

Status
g3

ten cells
in
undischar
ged
states
AR
FUR A
FHLC

2.679

3.31

2.679

3.30

0.00

Pass &%

2#

2.644

3.30

2.644

3.30

0.00

Pass &%

3#

2.696

3.29

2.696

3.29

0.00

Pass &%

4#

2.61

3.29

2.611

3.28

0.00

Pass &%

5#

2.630

3.32

2.630

3.32

0.00

Pass &%

6#

2.605

3.30

2.605

3.30

0.00

Pass &%

#

2.677

3.30

2.677

3.30

0.00

Pass &%

8#

2.676

3.31

2.675

3.31

0.04

Pass &%

o#

2.663

3.30

2.663

3.30

0.00

Pass &%

10#

2.669

3.30

2.669

3.30

0.00

Pass &%

ten cells
in fully
discharge
d states
A EA
JECRIRES
1) FL e

11#

2.687

2.687

0.00

Pass &%

12#

2.649

2.649

0.00

Pass &%

13#

2.638

2.638

0.00

Pass &%

14#

2.698

2.698

0.00

Pass &%

15#

2.612

2.611

0.04

Pass &%

16#

2.691

2.691

0.00

Pass &%

17#

2.673

2.673

0.00

Pass &%

18#

2.652

2.652

0.00

Pass &%

19#

2.655

2.655

0.00

Pass &%

20#

2.625

2.625

0.00

Pass &#&

Notes J3:%: Ambient temperature ¥ JF: 23.5 °C.

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change ratio
is not less than 90 %.

MWASE, FEaTEEN. oM. k. BHERATEE K. BEEANT 90 %.
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I C I Lithium Battery UN38.3 Test Report

T.5. External short circuit #1545 8%

Test sample status No. External Peak temperature('C) Status
UNEW E R INAN ThE) FEL U 3 TR B it 2 (°C) LR S
1# 57.8 Pass &%
2 57.5 Pass &%
3 57.6 Pass &%
a4 57.9 Pass &%

Ten cells in
undischarged states S# 57.2 Pass &%

+/I\5EJ‘551_EE>H§7§E@% 6# 57.4 Pass &%

Iy

T# 57.7 Pass &%
8# 57.8 Pass &%
o# 58.1 Pass &%
10# 58.2 Pass &%
11# 57.8 Pass &%
12# 57.5 Pass &%
13# 57.6 Pass &%
14# 57.9 Pass &%

Ten cells in fully

discharged states 15# 57.2 Pass 1%

AN TE A IR A 16# 57.4 Pass &%
F

17# 57.7 Pass &%
18# 57.8 Pass &%
10# 58.1 Pass &%
20# 58.2 Pass &%

Notes J3:%: Ambient temperature ¥ #5i5JF: 23.8 °C.

Test sample external temperature does not exceed 170 °C and there is no disassembly, no rupture
and no fire during the test and within six hours after the test.

TR fh R R A 170 °C, Wt 5I6lE 6 h WE#A. e, JokX.
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I C I Lithium Battery UN38.3 Test Report

T.6. Impact E¥ppid:
Test sample status No. External Peak temperature('C) Status
DCRE SRS ETRe) PRt 3% T 5 e i P22 (°C) 4
I
Five cells in 21# 25.8 Pass &%
undischarged 22# 26.1 Pass &
states —
AR 23# 25.5 Pass &%
& 24# 26.2 Pass &
25# 25.6 Pass &%
26# 25.8 Pass &%

Five cells in fully 27# 26.1 Pass &%
discharged states

g ) 28# 255 Pass &%

FA5E A TRRIR A -

CEPA 20# 26.2 Pass &%

30# 25.6 Pass &%

Notes J3:%: Ambient temperature ¥ $5iJF: 23.5 °C.

Test sample external temperature does not exceed 170 °C and there is no disassembly, no rupture
and no fire during the test and within six hours after the test.

T R R AN 170 °C, Wl 5Iul)E 6 h Eie. o, JokE K.

T.7. Overcharge it % f8
(Not Applicable) Fi&EH

T.8. Forced discharge &5 &,

Test sample status No. Status
DCRE AR AS 5 @

31# Pass &%

32# Pass &%

33# Pass &%

344# Pass &%

ten cells in fully discharged states 35# Pass &%

AN TE A TBCRIR A Y LS 36# Pass &%

37# Pass &%
38# Pass &%
39# Pass &%
40# Pass &%

Notes JX:%: Ambient temperature ¥F15i5E: 23.3 °C.
There is no disassembly and no fire during the test and within seven days after the test.

FESAED RS 7 RN TEAAR . TEE K.
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I C I Lithium Battery UN38.3 Test Report

Important Notice

1. The test report is invalid without the official stamp of TCT.
At TCT & E LA

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

TCT.

K& TCT BmFR, A1FE 6| H 2 AR & 4.

3. The test report is invalid without the signatures of Ratifier, Reviewer and Testing engineer.
AR B TEHEN . RN KR AL TR

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

RBERiE, SHl. EAH. B, Re SRR AR B e ek
5. Objections to the test report must be submitted to TCT within 15 days.
SR EBEA RV NTRERE 2 HE 15 RN AL AR
6. The test report is valid for the tested samples only.
AR A AR DU A 2K
7. The Chinese contents in this report are only for reference.
AR P SN B UES
8. This report belongs to quote for the record, the reference test report TCT190117B017.
PR & k& S 4E, 25k TCT190117B017.

Shenzhen TCT Testing Technology Co., Ltd. PRI T 388 PRSI AR AT R 2 7]

2101 & 2201, Zhenchang Factory, Renshan Industrial Zone, Fuhai Subdistrict, Bao'an District, Shenzhen,
Guangdong, China

TR RINT E 2 KAREEE M kAL XA Ll Tl X 4R & BORGfil&)~ 2101. 2201
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