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Model
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Polymer Lithium ion Battery
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II. Test Standard 5

UN “Manual of Tests and Criteria” ST/SG/AC.10/11/Rev.7/Amend 1/Subsection 38.3.

B I AR AT 01 )

(7 BT 1) 38.3 5,
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IMI. Test Item AW I H

Test clause Tests performed Test conclusion
PN e I H MAss it
38.3.4.1 Test T.1. Altitude simulation 7= 541 Pass &%

38.3.4.2 Test T.2. Thermal test i FE %% Pass &%

38.3.4.3 Test T.3. Vibration #Ez) Pass &%

38.3.4.4 Test T.4. Shock W+ Pass &%

38.3.4.5 Test T.5. External short circuit #h3 45 % Pass

38.3.4.6 Test T.6. OImpact ##i7 / XCrush #t/& Pass

38.3.4.7 Test T.7. Overcharge i Z 7 Pass

38.3.4.8 Test T.8. Forced discharge #& i il H Pass

Possible test case verdicts: 7] {8 &4 RIS 74 52
- test case does not apply to the test object {36 175 7t ANiE A AR LG 7= i - N/A

- test object does meet the requirement 46 £ 5 £ 3K . Pass &%

- test object does not meet the requirement X Z&AE A i 2 25K . Fail &%

The sample has passed the test items of UNITED NATIONS " Manual of Tests and Criteria" seventh revised
edition & Amendment 1(ST/SG/AC.10/11/Rev.7 & Amend.1) Section 38.3.

2R, AT AR E GRIRARRETE) H-ERITRAEIE 1 (ST/SG/AC.10/11/Rev.7 & Amend.1)
5 38.3 FHYEK.
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IV. Test Method and Requirement &l 7 = FE K

T.1. Altitude simulation & B

Purpose HHKj
This test simulates air transport under low-pressure conditions.

AR E K TR T IE.
Test procedure MRAEF

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).

BRI L AT R A A T ) 4 T BT 11,6 TIAAIABEIRE (20 £5 °C) TAHED 6 /M.

Requirement E3xR

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.

MRS EHA. M. TR, I FLA R s e s 7 RS 1 B Hh FE R
THAEHATE R AT RN 90%, HbAIHBALEN R A — TR . 4756 IR A0 TR AE T 52 AR A
FY 36l AT El B2

T.2. Thermal test &R

Purpose HHI

This test assesses cell and battery seal integrity and internal electrical connections. The test is
conducted using rapid and extreme temperature changes.

AR I VPt FEL Ve AR EEL b 2 ) %8 S 5 S PR AT PN R R o X ) S A R i P R RS AR AT
Test procedure WRFEF

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.

AL Lt A FL b 2 B e AR IR AT 72 £ 2 C A R AR D6/, H:E BRI E S5 T-40+
2°CHIZAE FAFIE D6/ o AN AR ot 36 5 FE 2 8] ) B s 8] T8) B A 300 4. IR P A HEAT, Jh5e k10
W, HEBITERE LA A HAERERE (20 + 5°C) FEM24/MY o 3T RAY b Al dth 2, F 55 T4
ity 6 U FE R 1) 2220 B R 127N

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.

MR H . TR, ERRRITAEK, I ELAEA R o s AL 2 06 5 T 2l T R
HAEHATIX— R IT E 1 90%, Hb R BB A X — R 3 MR IO BER AROE T T 52 2O A
Yo AT 2
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T.3. Vibration #&zh

Purpose HHKj
This test simulates vibration during transport.

AAR AT I Hn o 72 P AR B
Test procedure AT

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.

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 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.

For large batteries: from 7 Hz to 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.

Ry AT L T 2H K T T ARSI 6, 5 B R AN et B F T AR T DA REMER AL I8 IR B . IRZH N2 15X
B, XEBURFEARM 7 5253 200 #i2%, FIRIZ) 7 B2Z, PSRN 15 0. X —IRSEFE AN = A FAHTE
EL L 22 7 O )RR — D7 [ R AT 12 Ik, SO 3 /NI Herh—ANIRS) 7 [h) 6 250 i T

PEXT IR, SRR EAE 12 F 50 st A s 20 Ry AN B ), FIxd 12 58 K K1)
R 2L (K 20 b H) A BT A T

XfRBA NS A . AN 7 BRZEOT IR, PRER 1 gn BIECRINIE RS, E R R] 18 #22. R RRiE R
FFPE 0.8 ZK(EVWiFE 1.6 Z0K), FHIGInIn= B 2 s KN Lk 2 8 gn(FiZR 4170y 50 Hf2k). H e K s Ok
FFAE 8 gn ELRIIA NG N E) 200 ##2% .

YRR : N 7 FRZETTAR, DRIF 1 gn BRI, ERIBARER] 18 #2%. A5 K IRIEIRFFE 0.8
EK(E ML 1.6 ZK), FHFEGINMRZR BB 5 KL 2] 2 gn(BR Ly 25 ##28) . R KN R FF7E 2 gn
H RGN 200 ##2% .

Requirement E3R

Cells and batteries 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 directly
after testing in its third perpendicular mounting position 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.

WIS RRY R SR T TR, BRI K, I BRI b 5 =4
P77 5 R0 S B 0 P AR A T 1474 WRB AT LR 90%., FL MG AL E 75 25 4
IR . 4K I 2R T T 52 AR A ) WA T 4
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T.4. Shock M+

Purpose HHKj
This test assesses the robustness of cells and batteries against cumulative shocks.

ARG TIfily L L AT ERL s ZE F 2R A v o 2R ) T B2 A

Test procedure JIRREF

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 gn and pulse duration of 6
milliseconds. Alternatively, large cells may be subjected to a half-sine shock of peak acceleration of 50 gn
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.

T3 FEL AR AT EE s 2E P 1 ] S A R A R IR L b, SR SCPE A RN IR R A ) BT 2 T

AN I 32 e KNI 150 gn AR HFEEIN ) 6 240 1 F IEsz by Aid, KRB % i
KINGEFE 50 gn ARk RR SR ] 11 2270 (0 IE5Z i .

FEAN B AT 32 1) TE 5L R e KDl B2 B kT e A R B B o /N RV AL PR Ji R 22 ) 6 2270,
KB BBk SR 1] 11 2280 LR A 3 H Tt S5 ad 1 i AR BR B2 dme KD i

A B B FRL I 0T — A A B R B i 2H 2 R U7 S IR AR T R 42 = Rbaly, R U
25 =k, BILEZ 18 b,

The formulas below are provided to calculate the appropriate minimum peak accelerations.
DA 2 20 1 1 B 3 R e IR PR B A R 2
Battery Minimum peak acceleration Pulse duration
F It ZH FR A PR i K o e IR 8 B ]

150 g, or result of formula

Small batteries P Cceiad _ (100850)
NS ZH ceeleration(gy) = mass*

whichever is smaller

50 g, or result of formula
Large batteries

S Acceleration(g,) = (

30000)
mass*®

whichever is smaller

* Mass is expressed in kilograms.

P T RN

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.

WRTEBR . T AR JERERATEE K, I AR it ol s 2 s e AT B L AN N T
HAEBATIX — B0 AT HL R ) 90%,  HLi AT LI RDAF 50X — 2R . A7 50 HL IR Y R AN IE H 58 AT RS 9k
B v v R LV 2H
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T.5. External short circuit #h#4E %

Purpose HHI

This test simulates an external short circuit.
ATRE AL S B3

Test procedure AT

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.

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.

XA I it 2, NN — B EERGI R, A AR SE I PR R A B3 ST AR E IR ST £ 4°C.
T B[] PRI H e T b B PR 2E PR DR /IN R T, X T3 AN SR I (8] SN PLPPAS AL K o G Jeik AT 1X Fof
PEAG,  DUJ/IN 50 E g 0 /0N 2 B b 2 1 % R i [) B 22 /6 /N RE, - KR R v AR K 2R et 2L 11%) 2 R B[] 2 %2 /D 127N o
RIE, HIBBRIBA RIAEST + 4°CLAAT T 232 A AR /N T-0. LRRAR I F 2% 25 A o 3X — JELBK 25 110 B AE F it Bl
M AP 53R B2 B 357 + 4°CJa 4k 2 22 /b LN, B R RS B 4 R 15 100 T A e il 2 P i ik 1w oW 462 1) ) e
el T ) — 0 2 — ORI T A .

REL R RTT A T B B TLBE B 8 AR 2 T AR

Requirement E3R

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.

ARSI AT 170°C, JE HAERKE R P AGREG 5 6 NS AT, TR, ToilE K, HIt AT
MH BT & AR .

T.6. Impact i / Crush &

Purpose HHJ

These tests simulate mechanical abuse from an impact or crush that may result in an internal short
circuit.

AR5 BRSO U0 o B I A5 T REAE A P A B LA L R

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

WRRT - #d CGEATEAA/NT 18.0 KM FF:E i)

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.

BURE it B G A A JBOTE P (3R TH o — AR 316 YA MAERIZE e L, MR EAE 15.8 ==K+
0.1 2K, KEZED 6 MK, st Kmf Ry, MoF 2 KE 9.1 Tw01 TRl EMEN 6125
JELOR v b v B AR AR RE S SR, A — N LT A BEHR IR X B B 3 i /0 F) 2 T AL 3 o DA%
il T EPUESEE M T 51 SRR S K LRI R 90 EVE R .

PR ARE, BN S PR P AT I S RURAE SR O O BAR 15.8 £ 0.1 22K 5 fi R i A AU 3 EL.
Bk R g2 — i,
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Test procedure — Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less
than 18.0 mm in diameter)

WARERF - TR GEAH THRAE. SR, /Bl fEA /N T 18.0 =K [EAETE ’it)
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.

e RIBE T IS AP B F s, 55 Bk, 765 — A Eful sl B R R 208 1.5 &
KIFP . FEEFFEEHAT, BHREHILLR =FE 2 —:

()Mt f 1 s 3 13 T4 +0.78 T-4+1ii;

() FEB A L B 2220 100 224K =R

(c) FL L T2 A8 ik R 46 J5 B2 1Y) 50% R LA E .

—HIKFIEORE S UK T 100 ZREE 2, s r b AR 2 /0 ik 7 5 B2 50%, RIAT kR .

BT BARIR R il N DA 5 B PR — Tt s o 411 /868 T T2 RV S I P IR T I [ AR FEL L 2 N5 0 il
e B )it s

AR FR I BT AR R R A R RS . TR MR SR 5 6 /NI o e A 22 BT R ARG I A 1K
) b B T TR AT .

Requirement E3R

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.

RSN RIR A 170°C, I HAE R kK s 6 DN ATEMik. T, Joiik, fibAndgib
RN ATER .
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T.7. Overcharge X E R H

Purpose HHKj

This test evaluates the ability of a rechargeable battery or a single cell rechargeable battery to
withstand an overcharge condition.

AR A P 70 i, F vt 2 5P 7 P B — e b o b L RS2 0 P 7 HEUIR L
Test procedure AT

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.

7 R FELIAL A A 3 e D PR B KA 8 78 R R R T I A o IRIR A R/ D B R A T
(@) il 325 7 A AL 10 78 P RS AN KT 18 AR, a6 P ) e e 7 i b 2 i K 7 R LS R £ B 22 AR
BN

(b) il i85 7 i A 78 FL L KT 18 AR, k8 F) o /I LTS 5 e R TE LIS A 1.2 £
WIS LA ISR N AT, BEAT U6 AN [B] Ry 24 /N

Requirement E3R

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

78 AR R B AR ARG 5 7 RN EMRE . ok, BIRFEARTIER .

T.8. Forced discharge 3R,
Purpose HHI

This test evaluates the ability of a primary or a rechargeable cell to withstand a forced discharge
condition.

ARG VA Ji F v B 7S FL Y AR 7 i TCHEIR B TR RE T
Test procedure MRAFRF

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 shall be forced discharged for a time interval (in hours) equal to
its rated capacity divided by the initial test current (in ampere).

BN AERSRE TS 12 AR E A A R TR AR 46 HL I 45 T 13 7 25 7 11 S R T80 FL TR IR 2% 1 i)
JBHL

H4IE 2 R /INFIVET R A 1) P B A7 A 5 e At BRI, T ARAS 45 8 B TBCH IR o A H AT 5 T
JRTFEL IR ) (/)N ) 87 45 - LB 25 8 ok DA A 16 LA (22355 -

Requirement E3k

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.

JE Rt B TR R R A I R TP AR JE 7 RN, ek K, BIAF A AR TR .
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V. General Remarks —RMiE

1. 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.
AT 1-T 52045 7 AR IR AE [F) — 4 FES B it B3R AT . T.6 AT .84 A A Y FLS AT k. T.7 TR

HUT.1-T.5 52 B o401 i f b e A7 Ik
2. In order to quantify the mass loss, the following procedure is provided:
PREMRKEME, ATHUT A H:
Mass loss i &2k (%) = (M1 - M2)/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".
%”w%ﬁﬁﬁmﬁi,w%ﬁ%ﬁ%ﬁ%oW%ﬁiﬁiﬁﬁﬁ%&m1ﬁﬂ%ﬁﬁ,&m%“%ﬁ%ﬁ
Table 38.3.1: Mass loss limit
#* 38.3.1: JEBKFRIE

Mass M of cell or battery Mass loss limit
HJth 5% L T 2H T & M o B4 R PR A

M<1g 0.5%

1g < M <75¢g 0.2%

M > 75¢g 0.1%

3. Unless otherwise stated in this document, the test procedure was performed at ambient temperatures of
20+5°C.

S

FRAEAR SRS A A B, &R R E 20°C+5°C WA R E N34T .
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VI. Test Data JliAEHE

T.1. Altitude simulation 75 B

s R A \ Mass
Test sample No. Pre-test R4 Al After test i35 5 loss Status

il its;;?.'jj( | W Mass Voltage Mass Voltage | FAEHE i
) - [ 5 (9) HUE(VY) | () HUIE(V) (%)

BO1 5.407 4.17 5.407 4.17 0.00 Pass &%

first cycle,
fully charged | B02 5.389 4.19 5.388 4.19 0.02 Pass &%
State
o BO3 5.402 4.18 5.402 4.17 0.00 Pass &
1A T L At
1, TEFTH | BO4 5.450 4.18 5.450 4.18 0.00 Pass &%
RE

BO5 5.443 4.19 5.442 4.19 0.02 Pass &%

B06 5.382 4.17 5.382 4.17 0.00 Pass &%
25th cycle,

fully charged | BO7 5.489 4.17 5.489 4.17 0.00 Pass &%
State

%25 MR

JAM, 5e47 | BO9 5.404 4.17 5.404 4.16 0.00 Pass &1
HRAS

BOS8 5.440 4.18 5.440 4.17 0.00 Pass &%

B10 5.370 4.19 5.370 4.18 0.00 Pass &%

Supplementary information #h 7515 2.:

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change ratio
is not less than 90 %. WIJE, FEMJCIBIE. AR, MR, CHERAGE K. KA /N T 90 %.

T.2. Thermal test {&F XL

Mass Change

SRTIA DL P OA
Testsample | | = Pre-test i3 Al After test 1A% /5 loss ratio Status

S 4w | Mass Voltage Mass Voltage | FEHUR | HUEH &R

R i) | WEV) | R | BEV) | ) (%)

BO1 5.407 4.17 5.404 411 0.06 98.6 Pass &%

first cycle,
fully charged | BO2 5.388 4.19 5.385 4.12 0.06 08.3 Pass &1
State
FHLIANTHE
M, 5ee&7RH | BO4 5.450 4.18 5.448 4.13 0.04 08.8 Pass &%

BO3 5.402 4.17 5.400 411 0.04 98.6 Pass &%

BO5 5.442 4.19 5.439 4.12 0.06 98.3 Pass &%

BO6 5.382 4.17 5.378 4.10 0.07 98.3 Pass & 1%
25th cycle,

fully charged | BO7 5.489 4.17 5.486 4.11 0.05 98.6 Pass &%
state

25 NFEH

JA ﬁ); fﬁ?ﬁ B09 5.404 4.16 5.401 4.12 0.06 99.0 Pass &%

BO8 5.440 4.17 5.437 4.12 0.06 08.8 Pass &%

B10 5.370 4.18 5.368 4.12 0.04 98.6 Pass &%

Supplementary information #7815 &.:

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change ratio
is not less than 90 %. Ml)E, FEamILiBls. LR, oAk, TCHEALE K. BEEA/NT 90 %.

BTF Testing Lab (Shenzhen) Co., Ltd. {STHAMEA GEID HRAH
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T.3. Vibration #&zh

Mass Change
No. loss ratio Status

Mass Voltage Mass Voltage | BAEHIK | HIELL 4k B
FiE(g) | HENV) | FE(@) | HIEV) (%) (%)

) BO1 5.404 4.11 5.403 4.11 0.02 100.0 Pass &%
first cycle,

fully charged | BO02 5.385 4.12 5.385 4.11 0.00 99.8 Pass &%
State

F1IATEHEAE

i, ﬁi}ﬁ% B0O4 5.448 4.13 5.447 4.13 0.02 100.0 Pass &1

Test sample Pre-test 1% {if After test {5 5

status N
o g s . 5
WRRE SRS | MY

BO3 5.400 4.11 5.400 411 0.00 100.0 Pass &%

BO5 5.439 412 5.439 411 0.00 99.8 Pass &%

BO6 5.378 4.10 5.378 4.10 0.00 100.0 Pass &%

25th cycle,
fully charged | BO7 5.486 4.11 5.486 4.11 0.00 100.0 Pass &1

State
25 N
R, 247 | B09 5.401 4.12 5.400 4.12 0.02 100.0 Pass &%

HURAS
B10 5.368 4.12 5.368 4.11 0.00 99.8 Pass &%

BO8 5.437 412 5.437 4.12 0.00 100.0 Pass &%

Supplementary information #h 755 2.

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change ratio
is not less than 90 %. WlL)E, FEMmICBIR. TLHEFR. oMk, CRERATGR K. BEHA/NT 90 %.

T.4. Shock 7

VR A \ Mass Change
A A
Testsample | | Pre-test 1A% il After test i:5)5 loss ratio Status
status

e ViR Mass Voltage Mass Voltage | MEHKL | HIEH iR
&

BO1 5.403 4.11 5.403 4.10 0.00 99.8 Pass &%

first cycle,
fully charged | BO02 5.385 4.11 5.385 4.11 0.00 100.0 | Pass &%
state
FLINARHEA
M, %i}ﬁﬁa B0O4 5.447 4.13 5.447 4.12 0.00 99.8 Pass &1
W&

BO3 5.400 4.11 5.399 4.11 0.02 100.0 Pass &%

BO5 5.439 4.11 5.439 4.11 0.00 100.0 | Pass &%
B06 5.378 4.10 5.378 4.10 0.00 100.0 | Pass &%

25th cycle,
fully charged | BO7 5.486 4.11 5.485 4.11 0.02 100.0 | Pass &%

State
25 NFEH
JE, 5647 | B0O9 5.400 4.12 5.400 4.11 0.00 99.8 Pass &%

HUIRAS

BO8 5.437 412 5.437 4.12 0.00 100.0 Pass &%

B10 5.368 4.11 5.368 411 0.00 100.0 Pass &%

Supplementary information #h 7515 &.:
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And change ratio

is not less than 90 %. JMiR/5, FEMTGBIR. THA. TEAE. THRATLE K. BEERASNT 90 %.
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T.5. External short circuit #ME4E

Test sample status No. Maximum external temperature (°C) Status
DARE A RS ETAS] I R (°C) ESE
BO1 57.8 Pass &%

first cycle, fully BO2 57.3 Pass &%
charged state
- A B0O3 57.5 Pass &
A RAN, 54 ki
FEHUIRZS B04 57.6 Pass &%
BO5 57.5 Pass &%
BO6 57.3 Pass &%
25th cycle, fully B0O7 57.8 Pass &%
charged state
. N B08 57.6 Pass &
%25 M AN, 5 i
ERHUIRES B09 57.6 Pass &%

B10 57.3 Pass &%

Supplementary information #h 7545 2.

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.

DAFE dh R R AT 170 °C, Wl 55 6 /AR ERER. TR, kK.

T.6. Oimpact &35 / XCrush ik

Test sample status No. Maximum external temperature (°C) Status
WRE SORZS UTRE] M5 =i (°C) 45
Cco1 23.4 Pass &1%
first cycle, 50% C02 23.2 Pass &%
charged state
Co3 23.5 Pass &
5 1A, 50% il
FEHUIRZS co4 23.8 Pass &%
C05 235 Pass &1%
C06 235 Pass & 1%
25th cycle, 50% co7 23.6 Pass &1%
charged state
Cco8 235 Pass &
% 25 475 LM, e
50% 78 KR C09 23.3 Pass &%

C10 23.8 Pass &%

Supplementary information #7815 &.:

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.

DR S R R A 170 °C, WKh 5RE 6 NN TEMRE. TR, Tk K.
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T.7. Overcharge 3 E R H

Test sample status JARE SOR A No.4 5 Status 45

B11 Pass &%

first cycle, fully charged state B12 Pass &%
FLANTRMAY, EETERE B13 Pass &%
B14 Pass &%
B15 Pass &%
25th cycle, fully charged state B16 Pass &%
25 NMRBAM, TeERHIRE B17 Pass 4

B18 Pass &%

Supplementary information #h 7515 2.:
There is no disassembly and no fire during the test and within seven days after the test.

PSR A GE 7 REMAE. TolE K.

T.8. Forced discharge SR

Test sample status JMAFE FOR A No.4% 5 Status 45 F

Cl11 Pass &%
C12 Pass &%
C13 Pass &%
C14 Pass &%
first cycle, fully discharged state C15 Pass &k
FAINTERAM, Bel RS C16 Pass &%
C17 Pass &%
(oxK: Pass &%
C19 Pass & 1%
C20 Pass & 1%
c21 Pass &%
C22 Pass &%
c23 Pass & 1%
C24 Pass & 1%
25th cycle, fully discharged state C25 Pass &%
%25 AWM, EABURIRE C26 Pass &%
c27 Pass & 1%
Cc28 Pass & 1%
C29 Pass &%
C30 Pass &%

Supplementary information #7815 &.:
There is no disassembly and no fire during the test and within seven days after the test.

FERED AT S 7 RN TR T K.
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VI. Picture of the sample B E F

Picture 1. Front view of battery

B A 1. mibAE

Picture 2. Back view of battery

B A 2. mind)EHIE
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PN
Picture 3. Front view of cell

B h 3. B ETLE

&7
%

%
Picture 4. Back view of cell

BhH 4. BESEE
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Picture 5. Front view of protection board

B A 5. ARy AR ETALIE
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Picture 6. Back view of protection board

B A 6. Ry EHIE
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Picture 7. View of label

BR 7. trEE

******End Of Report ?ﬁ%%ﬁi******
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Important

EEEM

The test report is invalid if it is not affixed the official seal of the laboratory to it.
RS TA LI E AT (SR £ &) k.

Copies of the test report without the official seal of the laboratory are invalid.

S R U T T A I A S s e (EA e I FH 2R) TE AL

It is forbidden to copy the test report partially without the written approval of the laboratory.
ARG ARSI % P AN B 20 5 il Aer AR 5

The test report is invalid without the signatures of Approver, Reviewer and Testing engineer.
RIUE TS ot 21N R - N R Y NESZ 2 vV

The test report is invalid if it is blotted out.

R IR IR TE 28

Objections to the test report must be submitted to BTF Testing Lab (Shenzhen) Co., Ltd. within
15 days.

PR AR A W N R RS 2 B TR S TERI AR GRYID A RA R .
The test report is valid for the tested samples only.

ARG PR T ST Ao A it 471 57
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