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fu I 7 Test Report

%5 %5 (Report No.) : S21-B0180-1 %101 31501 (Page 1 of 15)
R B P P 3 5 A 7 R 26 7
Nigria LILION BATTERY Client TWS Technology (Guangzhou) Limited

JoH R TT R X R A & =8 39 5
No.39 Nanyunsan Road, Science Park Hi-Tech Industrial

Development Zone, Guangzhou

5 Bk 82-166537-01, 3.6V, ZAL77 ik
Model/Type | 3100mAh, 11.16Wh Client Address

L L 18,

L [ gy B
PSR 30 it CET
. 18 single cell batteries, | Manufacturer | Same Client
Quantity
30 cells
S i R R 1% Ff )38 e b bl -
Sample Submitted by Manufacturer g Client Add
Source Manufacturer Address e tioss
CEEARE:
i i FBH
ecelpt 2021.02.26 - S Clisit
Sample Date i i i
: A .
RIKH | BRI EEIME | mae
Factory

Testing Kind | Entrusted Test Same Client Address

Address
YA FaY
i H JF4A ] (Start Date) : 2021.03.02  45#iHf[E] (Complete Date) : 2021.03.16
Testing Date
I ERES | ¥ (Temperature): ( 21.6~24.8 )C: i (Humidity): ( 33~58 ) %R.H.;
-EreSt-l ne KA 1(Atmospheric Pressure): 101kPa
“nvironment
4G bRt

ik UN 383, Rev.6, Amdl (KTfaf itz i i fi—RAbsdeF i) =80 38377 (&
e Ja L et 1 7 LB P T )

g{e;::;fr q "Recommendations on the TRANSPORT OF DANGEROUS GOODS-Manual of Tests and Criteria",
Method Amendment 1, sixth revised edition, Part III, 38.3"Lithium metal and lithium ion batteries"(UN 38.3).
4% UN 38.3, Rev.6, Amdl (XT e feiEimat @il B—iXR MR dEF ) 28 =384 383
LS B V(G B AR T L), X A i AT T e AR . R RS
ﬁ}ﬁi'. 0. pp ke, SRR RE LRGSR e, o o s v AT T G BB SR R T
; LR .
Testing

According to UN 38.3,Rev.6,Amd1,single cell batteries are subjected to Altitude simulation, Thermal
test, Vibration, Shock, External short circuit and the Overcharge test, its component cells are subjected
to Impact and Forced discharge test.

Description

e

Verdict
i 48 "
; Y = ( te) o5,
Tested by 4%’7}%2 HH#l (Date 202/ g /7
.
iy ) . )
| #f| (Date) :
Checked by }ﬁ]\ Jy} % R (Date) : 2,3/, 3.,)
7 y
+ . /
}_ 2 Hil (Date) : >021.3.4) ||
e = t 3 bQ:rator :;‘
Approved §"Fii’j’i Guo Jianyu: Jii it 191 A Quality Manager \‘-', 4 ( A‘,ﬂ% Siatﬁp)
by % Wang Ying: $AK f1 5f A Technical Manager X LA "f \~: R
{n}ﬁﬂ!;M\ He Penglin:f| 31T Vice Director \\ __ _(_‘_D_J;

e HERRCPRR AR, N RRAERBARBIT, FEREAEHK, “—RADMHAE.

Notes: In verdict column “P” means pass, “N” means no application, “F” means fail, “—means no Verdict.
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FE L3R S 1% 85 General product information

Ff {5 B (Sample information):

BB R ik B
Rechargeable or not Yes Use Electronic products
I B R e FEE—
Contained lIn Equipment during == Electrochemistry Li Can-(:‘ =
transportation System :
A7 3 1 & 13 H i 3300mAh
O ik Cell Composing Mode | 1S1P Cell Capacity
O — it 2
Single cell battery — Bt A R .
O thib4l Battery HL il Y 5 NCRI8650GA | Manufacturer of Panasonic Group, SANYO
Cell Model Cell Electric Co, Ltd.

FF i 2 % (Sample parameters):

bR L Bl 7R W5 fis A
. 3.6V T 1 Ah i = .
Nominal Voltage Rated Capacity e Rated Energy At
IR K Fe HL L R B RS 78 HL LA 2 1 LA
Max. Charging 4.2V Max. Charging 2000mA iy 620mA
Charging Current
Voltage Current
e 1k o EONL G Fo Al Ik B
Discharge Cut-off | 2.5V Max. Discharging 3000mA Charge Cut-off 62mA
Voltage Current Current
TR H . #E5 ZF Test items, sample and Order
Wik 4 5 Test No. MR H Test Items Ff &t 4% Sample No. 451 Verdict

T i AR UL Altitude simulation Al~A5, BI~B5 P

T2 #i 2 5% Thermal test Al~AS5, B1~B5 P

T3 #27)) Vibration Al~AS5, BI~B5 P

T4 it Shock Al~A5, B1~B5 P

TS5 4h % External short circuit Al~A5, BI~B5 P

T6 Ji 7 Impact C1~C5, DI~D5 P

17 i} & 75 8 Overcharge A6~A9, B6~B9 P

T8 5 1] Ji{ H4 Forced discharge EI~E10, FI~F10 P
PESMOTIALER: A1~A9 9 | IRTEHF e 2T ALRA: B1~B9 K 25 IKIGH 52 &R AIRE: C1-C5 9 1 IRTEH 50% HilE 75 &
DI~D5 A 25 KGR 50% %E ;. E1~E10: | IRIEH 2 URE: FI~F10: 25 I 2 &0 RS, b Al-A9.
BI~B9 Jy#—rhibriisl, C1~C5. DI~DS. EI~E10. FI~F10 AH i,
Pretreatment of the samples: A1~AY in first cycle in fully charged states; B1~B9: in after 25 cycles ending in fully charged states;
C1~C5: in first cycle at 50% of the design rated capacity; D1~D5: in after 25 cycle at 50% of the design rated capacity; E1~E10: in
first cycle in fully discharged states; F1~F10: in after 25 cycles in fully discharged states.
NOTES: A1~A9, B1~B9 are single cell batteries, C1~C5, D1~D5, EI~E10, F1~F10 are component cells.

IS M Test order:

T | - [12 ] - [m]~[m™]—~[T5] - [ £#Ed |
[ T6 | = [ 4% End |
[ 17 ] - | %®¥End |

Th — 459 End
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UN 38.3 MR 1. e 45 B Test method and data

b r] 7R e #E B T b4 i & Mass of cell or

B IR -
R Jii 5451 5% PR {E Mass loss limit

M<lg 0.5%
1 g=M=T75g 0.2%
M>75g 0.1%
38.3.4.1 138 T.1: & EE Test T.1: Altitude simulation P

38.3.4.1.1 HIf

AR ISR E (R &1 TG

38.3.4.1.2 REGFE /7

00 AL A R A IR R S T e T 116 TIPSR (2015) CTAFHED 6 /M.

38.3.4.1.3 BR

MR EBR. LHS. LA, BRI K, B850 i it al f it 4178 5056 Ja 9 T B s kAN T
HAEBATIX — RS AT R ) 90% . M ARILA R FF & X — 2R, AXRBENERDER T 7 2BORR
A ) 1 i il A e 2

38.3.4.1.1 Purpose

This test simulates air transport under low-pressure conditions.

38.3.4.1.2 Test procedure

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.

38.3.4.1.3 Requirement

Cells and batteries meet this requirement if there is no mass loss, no leakage, no venting, no dis assembly, 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.

¥ 0 IS I AN o=
;‘E .::1 5% [ Before test 4S5 After test FESH | fEs de bt
PO Fikk(g) | WE(V) | FifE(g) | HUE(V) | Mass loss | Voltage loss ol e o
Sample 5 0 Verdict

No. Mass Voltage Mass Voltage (%) (%)

Al 64 456 4164 64.452 4155 0.01 0.22 p

A2 64.605 4162 64.600 4.153 0.01 0.22 P

A3 64.444 4.133 64.437 4.128 0.01 0.12 P

A4 | 64.461 4.134 64.455 4.129 0.01 0.12 P

AS 64.579 4.133 64.573 4129 0.01 0.10 p

BI 64.621 4.134 64.616 4130 0.01 0.10 P

B2 64.610 4133 64.605 4128 0.01 0.12 P

B3 64.586 4.129 64.581 4125 0.01 0.10 p

B4 64.563 4.135 64.558 4.129 0.01 0.15 P

BS 64.553 4.136 64.549 4131 0.01 0.12 P
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UN 38.3 MR 1% B4 45 R Test method and data

38.3.4.2 W& T.2: EJ¥IRE Test T.2: Thermal test | P

38.34.2.1 HEY

ARG VFh e R AT 78 S T VR A (0 e A eI R . R AR R AR R g Y IR AR A
BEATHY -

38.3.4.2.2 IR FEFF

0 F R R 2 R A X B i P 5 }‘ (724£2) CTFHERED 6 MY, HEBAERKLRZFT (40£2)°C
NAFIBCAE D 6 /N o A i i U 5 222 0 4 B KR (D R B g 30 43 o b — R P AT, FE5ERK 10 IR,
AR BT AT A6 H it A HE T 2 AT Mﬁ{mr@ (20%5) C RAFR 24 /Mo 0T RB AR, 5e T 1)
iy A6 i 5 R B[] 2220 2D 12 /N o

38.3.4.2.3 R

WRLBR. BHA . LA, CHREMEERA, 7 BB A50 A bl b 4L 7E 56 5 17T i s kAN T
JAEHEATIX — R B AT R 90% . A A b FF & ix — R HRBEMERDEN T 2R
A5 G L T A T2

38.3.4.2.1 Purpose

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

38.3.4.2.2 Test procedure

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 10 times, 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.

38.3.4.2.3 Requirement

Cells and batteries meet this requirement if there is no mass loss, no leakage, no venting, no dis assembly, 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.

- L1 e ] VA
;;;:; i35 BT Before test 365 After test FESH | MESR i i
S Jii F(g) i (V) Ji & (g) B JE(V) | Mass loss | Voltage loss
Sample 4 0 Verdlct

e Mass Voltage Mass Voltage (%) (%)

Al 64.452 4.155 64.433 4.098 0.03 1.37 P
A2 64.600 4,153 64.589 4.098 0.02 1.32 P
A3 64.437 4.128 64.428 4,091 0.01 0.90 P
Ad 64.455 4.129 64.443 4.091 0.02 0.92 P
AS 64.573 4.129 64.561 4.090 0.02 0.94 P
Bl 64.616 4.130 64.604 4.091 0.02 0.94 P
B2 64.605 4.128 64.599 4.090 0.01 0.92 P
B3 64.581 4.125 64.575 4.090 0.01 0.85 P
B4 64.558 4,129 64.553 4.091] 0.01 0.92 P
BS 64.549 4. 131 64.543 4.092 0.01 0.94 P

| R PPl |
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UN 38.3 MR 7. BiE K45 R Test method and data

38.3.4.3 W36 T.3: #RR#) Test T.3: Vibration [ P

38.3.4.3.1 HY

A B Al iz f e R o AR Bl -

38.3.4.3.2 IXBGFE

B R LT 2E B [ TR BN &, BRI E R ILAETE, F At T S A R RS . RSN IESZ B TE

’bﬁ' TE 7 WRZEF 200 AR L8], PEEIE] 7 ARAE, BEREDN 1S . X —IRENIEREAUN =4 HAHE ELAY Hit
LT AL — AN T A E AT 12 10, SRS 3 et . e — MRSy 1 A 2 i T L

f’EXﬂ‘%ﬁﬁiﬁi%?ﬂﬂﬁ' S EREAE 12 Trr i dime CRinA N R ) , A 12 TR AERE

R CRBI AL R . X AN e 7 2T IR, OREF 1. MIBOCINEE, BRI

HRIKF) 18 fhidk. ARERIRIERFFTE 0.8 2K CEWFe 1.6 =KD , FHIGInMaR B B K hE A ] 8g, (il

YR S0 MG o KRN BEGRRFAE 8g, BRI INE 200 AF2Z . X RBYesl: M7 #h25 i,

{5 1gn FIBCRILERE, EBFEIAD 18 #2%. SRS HIRIEREFE 0.8 2K (RMWEE 1.6 2K) , 38N

S LB B K L B 2gn (BEELY K 25 #F25) o KRB E AR FF7E 2gn ELESR 0] 200 #24

38.3.4.3.3 TR

tzu%ﬁ% AL R EIBIR . CHES. BfRfE. THMRMERE A, 3 HE MR bk it A 5 =
2 455 (3B A R8T RIS R B RN TAEREAT X — 38 AT R AR 9096 o HL it A e i 20 B

"“7|\lﬁ R, AR HIERESRAE N T 58 2 AR S 193056 de b A e b 2 .

38.3.4.3.1 Purpose

This test simulates vibration during transport.

38.3.4.3.2 Test procedure

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 g, is maintained until 18 Hz is reached. The amplitude is then

maintained at 0.8 mm (16 mm total excursion) and the frequency increased until a peak acceleration of 8 gn

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 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.

38.3.4.3.3 Requirement

Cells and batteries meet this requirement if there is no mass loss, 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.

i: I;I 48 AT Before test B 5 After test BRI | MRS P
i Jif i (g) ME(V) | FifE(g) | HHE(V) | Massloss | Voltage loss

Sample i %) Verdict
No. Mass Voltage Mass Voltage (%) (%
Al 64.433 4.098 64.433 4.098 0.00 0.00 P
A2 64.589 4.098 64.585 4,097 0.01 0.02 P
A3 64.428 4.091 64.425 4.091 0.00 0.00 P
Ad 64.443 4.091 64.442 4.090 0.00 0.02 P
AS 64.561 4.090 64.560 4.090 0.00 0.00 P
Bl 64.604 4.091 64.603 4.091 0.00 0.00 P
B2 64.599 4.090 64.590 4.090 0.01 0.00 P
B3 64.575 4.090 64.567 4.090 0.01 0.00 P
B4 64.553 4.091 64.547 4.091 0.01 0.00 P
BS 64.543 4.092 64.534 4.092 0.01 0.00 P
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UN 38.3 MR /1. B4R 45 3 Test method and data

38.3.4.4 X% T4: i T.4: Shock | P

38.34.4.1 HIY

AR 06 PP A el A0 e vtk 28 6 AR ok R A ST R .

38.3.4.4.2 RGBERF

e U G AL R A R R b, SR S R it A P e . A IR %
e KINEFE 150g, FBK o FFEERT ) 6 AP Esgi v . H4h, BN KR B A2 2 i K& B 50g, A
Wk PR AR ) 11 ZERP A IE sk sh . AN A 4L AR I eb b 2L £ R B 1T 25 52 AN [ i KOn s 5 |y 2 1E 5%
e .

] BN kRS T
MR 1508 RAMEE () = [2200eh iy bms
KA 508, MEMEAE (g) = [Foriligic/ e Ims

TE: RS TR,

FEAS I AL ZULE = AN BOAH 3R B Bl 2 e e 5 (L (0 IE 77 M 8 % =R vh i, AR T3 = Ik
ili, BILLRZ 18 k.

38.3.4.43 K

WEREBNE . LR A, TR K, # Bt B b el b 475 356 )5 i T i L i AT
HAEATIX — 58 AT i (1 90% o HIV Al B it 4 RO #F GiX — R . A SRR ERAE M T e 2R
A 10 H e T T A

38.3.4.4.1 Purpose

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

38.3.4.4.2 Test procedure

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.

38.3.4.4.3 Requirement

Cells and batteries meet this requirement if there is no mass loss, no leakage, no venting, no dis assembly, 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.

e 35 A Before test 505 After test FE=R | BESR

i » : PRSI BRI AR RERSER
Ry Jii i (g) (V) it (g) M E(V) | Mass loss | Voltage loss Verdict

Séﬁ)ple Mass Voltage Mass Voltage (%) (%) Sia
Al 64.433 4.098 64.432 4.097 0.00 0.02 P
A2 64.585 4.097 64.585 4.097 0.00 0.00 P
Al 64.425 4.091 64.425 4.090 0.00 0.02 P
A4 64.442 4.090 64.442 4.090 0.00 0.00 P
AS 64.560 4.090 64.560 4.089 0.00 0.02 P
Bl 64.603 4.091 64.603 4.091 0.00 0.00 P
B2 64.590 4.090 64.590 4.090 0.00 0.00 P
B3 64.567 4.090 64.566 4.090 0.00 0.00 P
B4 64.547 4.091 64.547 4.090 0.00 0.02 P
B5 64.534 4.092 64.534 4.089 0.00 0.07 P
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UN 38.3 MR A IR K45 8 Test method and data

38.3.4.5 3% T.5: #M& K T.5: External short circuit | P

38.3.45.1 HiY

Ao RRADL S T

FFi S0 i b B M A 22 — B RV IS, (LA SEIRERE E B 5724°C . DA 8] B ik T d it B it 24
MR, FHET IR MR LIEEG, DBYEIRA B R E 0 6h, KR it A B 2
R R 12h, ARG (E R ol b 7E 57+4°C FEZ LM RPN T 0.1 BRUS A RLER K 4.

JK 4 B A A R TE P b B HL T A AR SRR S (R 3 ST 24 CIRAREE 2/ 1 N, XA AL, IR R R R
B THA M 2k, BT L.

R R FEE T o R I A e B R BE R A R AT .

38.3.4.53 R

RS FEREAEE 170°C, FH HAERK SR KRG 6 et G, TR, TRk, Bibfal
BN AT AT K

38.3.4.5.1 Purpose

This test simulates an external short circuit.

38.3.4.5.2 Test procedure

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, and12 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.

38.3.4.5.3 Requirement

Cells and batteries meet this requirement if their external temperature does not exceed 170°C and there is no dis
assembly, no rupture and no fire within six hours of this test.

Fednsi s B EmE (C) HE: REFEER
Sample No. Maximum Temperature Verdict
Al 59.3 i
A2 57.8 P
A3 58.3 B
A4 58.6 P
A5 58.5 P
Bl 594 P
B2 9.3 )i
B3 59.3 P
B4 58.0 R
B3 59.1 P
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UN 38.3 MR 7. B3 f 45 B Test method and data

38.3.4.6 {4 T.6 A: fiiifi Test T.6 A: Impact | P

38.3.4.6.1 HAY

AT B TR B A AU o7 B T 55 T I R R AL AR

38.34.62 KiefEF—fd: CERTHEADNT 18 AR HHL)

R H b T (4 bR E P IB R B — 4 316 BB R R L, AR 15.8 K £0.1 2=
K, REZED6EX, sidbRKmARE, RoFZKE B—Hho1 TrRE01 TRAYEREMN 61£25
JEE K o Ak B B B AT R 2 AL, R AN LT S BRI 0T S R BEL A B/ B EL LI s E A
Ay . 3 EEESEE T 5] SR N 5KT ORI R 90 .

PR I ARE, SR 5 T IR T 47 5 B A RO I ELAR 15.8 2K 0.1 2Kl 3% T A9 Al
. Bl REZ kL.

38.3.4.6.4 TR

RN RIRE AL 170°C, HF BAE RS 2 B k3t Ja 6 /it N TR iE, Toe K, B b RIR &
ALK

38.3.4.6.1 Purpose

These tests simulate mechanical abuse from an impact or crush that may result in an in tern al short circuit.
38.3.4.6.2Test procedure — Impact (applicable to cylindrical cells not less than 18 mm in diameter)

The 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 316stainless 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.

38.3.4.6.4 Requirement

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.

FF it 2 fERE (C) HE: REMEGER
Sample No. Maximum Temperature Verdict
cl 113.3 P
c2 100.9 15
C3 101.7 P
C4 102.8 P
8] 106.1 P
DI 103.1 P
D2 108.1 P
D3 112.5 P
D4 114.4 13
D5 115.2 P
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UN 38.3 MR A1 B3 M 45 5 Test method and data

38.3.4.6 % T.6 B: ##Jk Test T.6 B: Crush | N

38.3.4.6.1 HAY
AT e i T B U i o Bl e 55 R B IS AP R T LA I AR
38.3.4.6.3 WInfe P —H K ( ﬁ)ﬁﬂﬁ%ﬁﬂ %G /AN A B AR T 18 ZKAY [ M fith)
e JRAb HAREE RS A (@, 18650 MBI E SN 18. 0 FK) .
4 L BT A FL M TBCEE B AP T (R, 1R 0 BN R, £ 58 — M s b 03 B R E) 0y 1.5 JEK
. FEIRFPEHT, HERHMUAT =ML —:

(a)  TiIni A %-uu 13+£0.78 T4,

. N IEEERE 32 %/KE"MEH Tt A, ELEWE TR Sk 2] 17 Jete.

(b) b [T P A5/ 100 24K

(¢)  H ARk B R 46 B R Y So%jcuj_
—EIKBIRCRIE S, IR TR 100 BREE L, BB MATTEE IR EEER 50%, BDATERR R ).
g P TG 08 e e s SN N ) — TR P« L1088 T T2 W T R AP 4E R T s o LA 7 Lt 2 A i 3
A7 1 i
FFA AR A b B TR il R A — TR e k5 . AR S Ak S 6 /NF o RS0 A 2 AT A I Ath UG 1
il sl e A L .
38.3.4.6.4 TR
RS SRR EAET 170°C, H BARR SRS R G 6 N N T/, Jolg K, HbA oA s b Bl RF
EATE K .
38.3.4.6.1 Purpose
These tests simulate mechanical abuse from an impact or crush that may result in an internal short circuit.
38.3.4.6.3Test Procedure — Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less than
18 mm in diameter)
NOTE: Diameter here refers to the design parameter (for example the diameter of 18 650cells is 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 kKN £ 0.78 kN;

Example: The force shall be applied by a hydraulic ram with a 32 mm diameter piston until a pressure of 17

MPa is reached on the hydraulic ram.
(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.
38.3.4.6.4 Requirement
Cells and component cells meet this requirement if their external temperature does no t exceed 170 °C and there
is no dis assembly and no fire during the test and within six hours after this test.
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38.3.4.7 W& T.7: 1t H Test T.7: Overcharge | P
38.3.4.7.1 HIY
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38.3.4.7.3 #K
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38.3.4.7.1 Purpose

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

38.3.4.7.2 Test procedure

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 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.

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

38.3.4.7.3 Requirement

Rechargeable batteries meet this requirement if there is no dis assembly and no fire within seven days of the test.
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38.3.4.8 4% T.8: 9 Test T.8: Forced discharge | P
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38.3.4.8.1 Purpose

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

38.3.4.8.2 Test procedure

Each cell shall be forced discharged at ambient temperature by connecting it in series with al2V 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).

38.3.4.8.3 Requirement

Primary or rechargeable cells meet this requirement if there is no dis assembly and no fire during the test and within
seven days after the test.
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FES I8 A Photos of the sample
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F£ 58 F Photos of the sample
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FE I8 Photos of the sample
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Test equipment list
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No. Name Type Equipment No. | Calibration Date )
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| Rahide DC-300-3 CIS1559-001 2021.04.18 v
. Vibration Platform
‘Ll'[ e ;f;LZ_\
5 it i 6 CL-50/KCL-2000 CIS1559-002 2021.04.18 ol
<. Shock Platform
=R (Ao A Rk ] N
3, e ot Qo5 CIS1737-067 2021.04.18
i i AR I A
4. High-low Temperature Test KWGD61 CIS1737-042 2021.04.18 v
Chamber
FL b 72 TR R A
5. Battery Charge And HYNN-BP-2020A CIS1737-047 2021.04.18 vV
Discharging Tester
HEL A, 7S TR R
6. Battery Charge And PBTS 20V5A-GGS CIS2068-099 2021.04.18 V
Discharging Tester
7. | BEERAAX GL840 CIS1737-053 2021.04.18 y
Data Collector
H B ir =T F
8 Ly { JI224BC CIS1737-033 2021.04.18 V
. Electronic balance
£ 3F H O R gL ‘
9 %’Mfﬁﬂﬁ.’ré& Sy 72 6X32A CIS1559-028 2021.04.18 \l
‘ Multi channel short circuit
H 7 4 o7 R A6 AL
e x I i 2021.04. v
10. Shock Testing Maphine BE-8106 CIS1737-036 021.04.18
FE T I 4 A R B AL
11. Battery short circuit by BE-8102 CIS1559-005 2021.04.18 v
Temperature Test Machine
12 He JT R 34461A CIS165M-031 2021.04.18 Vv

Digital multi meter
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This test report is invalid without testing stamp. ]
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The test report shall not be reproduced except in full without the written

_J

approval of the Laboratory.
AR RIS R RN SRR A 3K
The test results presented in this report is only valid to the samples

tested.
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No.8 TongJiNanLu, Yizhuang Economic& Technological
Development Area, Beijing, China

M B4R AY (Zipcode) : 100176

H11% (Telephone) : 010-64102186
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fE4E (Email):wenjuan@cesi.cn

W3k (Website) : WWW.CESL.CN
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