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PR T R
i LEY RECHARGEABLE e 31 JIH B SE B RE YA PR A
Product Name | LI-ION POLYMER Client TWS Technology (Guangzhou) Limited
BATTERY
S BT-000409B, ZHAEOTHAE | TN AR AL TR R BRI = = 39 5
RS A% 5000mAh . : :
Model/Type ) Client No. 39 Nanyunsan Road, Science Park Hi-Tech
3.85V, 19.25Wh Address Industrial Development Zone, Guangzhou
M Sk B i 4] , y N _ .
EETE e RIBAL 16, B30 | A
Sample 16 batteries, .
. Manufacturer | The Same as Client
Quantity 30 cells
. . JER 1|38 P 3 3 .
e | 2 PEELIE | ey s
Sample S Submitted by Manufacturer The S Client Add
ample Source | \ o o turer Address e Same as Clien ress
O N :
ik 1) wE | AE
Receipt 2019.12.10 Facto The Same as Client
Sample Date Y
RpkH | BER L msu
Testing Kind Entrusted Test actory The Same as Client Address
Address
a6 H Y . X
&‘E& H3 JFURI[A] (Start Date) : 2019.12.10 455 [A] (Complete Date) : 2019.12.26
Testing Date
0281 &% (Temperature): ( 20.2~24.8 )C; B (Humidity): ( 23~69 ) %R.H.;
Testing = .
Environment KA 71 (Atmospheric Pressure): 101kPa

TRI6 AR AE UN 38.3, Rev.6, Amdl (xT &l iz i) @l B—iR A bR TF M) 58 =34 38.3 15
17733 (4 B E b PO B - b 2 )

Testing "Recommendations on the TRANSPORT OF DANGEROUS GOODS-Manual of Tests and
Standard Criteria",Amendment 1, sixth revised edition, Part III, 38.3"Lithium metal and lithium ion
/Method batteries"(UN 38.3).

FR4E UN 38.3, Rev.6, Amdl (% &K 629038 Hn (0 W —iR SR FIFRHE T ) 28 =343 38.3
W (R A ), N T T E ARG BRI RE)

1o 50 A T = e s ot i A TN 7T . ~ NN , .
PRIRIREIT | e b, AN R0 DS, AL H i 7 5 e L K
Testing LGRS
Description According to UN 38.3, Rev.6, Amdl, lithium ion batteries are subjected to Altitude simulation,
Thermal test, Vibration, Shock, External short circuit and the Overcharge test, its component cells
are subjected to Crush and Forced discharge test.
R 2B e
Verdict EK Qualified
i % //j{ 2 u
Tested by é\ = HIH (Date) : 2019.12.27
¥ B 4 P _
Checked by /ﬁ, ok A H# (Date) : 2019.12.27
o
3 /3. Hi# (Date) : 2019.12.27
FhiETF Guo Jianyu: i e Uiy uality Manager
PPIOveanby | 22 Wang Ying: AR 15t A Technical Manager
A4k He Penglin:F| /T Vice Director

T FERE PR G, CNRORAEHEREET, “FRRAGH, “—RRAMHAE .

Notes: In verdict column ,“P” means pass, “N” means no application, “F” means fail, “—"means no Verdict.
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¥ iR & V88 General product information

¥ i {5 S (Sample information):

=) ~z
HR e o R AT
JE 75 ] 78 H Rechargeable or not Ves Fi% Use Electrical Products
B I 15 AR A 54 5 o
. . . . HiIR AR
Contained In Equipment during — Electrochemistry .
. LiCoO:
transportation System
H T 1823 CERIIRLS <y
Ot Cell Composing Mode | 1S2P Cell Capacity 2700mAh
O f— b il
Single cell battery . H A e
& il Batery | WILAS CSL355683 | Manufacturer Of | BYD
Cell model
Cell
¥ i 2 8 (Sample parameters):
FRAR L BUE R &= HIUE e
Nominal Voltage 385V Rated Capacity 5000mAh Rated Energy 19:25Wh
5K I B B KEESE 78 H R 25 o el 7
Max. Charging 4.35V Max. Charging 1600mA Charging Current 1000mA
Voltage Current
R R KT FEL FELA #o F Ak L E LR
Discharge Cut-off 3.0V Max. Discharging 2500mA Charge Cut-off 100mA
Voltage Current Current
WA E « ¥ XINFF Test items, sample and Order
W% = Test No. W0 H Test Items ¥ 45 Sample No. 251 Verdict
Tl i LB Altitude simulation Al~A4, B1~B4 P
T2 I %6 Thermal test Al~A4, B1~B4 P
T3 #=3)] Vibration Al~A4, B1~B4 P
T4 i Shock Al~A4, BI~B4 P
TS 4N % External short circuit Al~A4, B1~B4 P
T6 $% & Crush C1~C5, D1~D5 P
T7 1 & 75 HL Overcharge A5~AS8, B5~BS P
T8 558 1] JUFEL Forced discharge E1~E10, F1~F10 P

FEGLETALEE: A1~A8 N 1 IXTEM S TS HUIRAS : B1~B8 4 25 KIEIA 58 78 AR A : C1~C5 N 1 IRJE 50% HUE A &«

DI1~D5 N 25 KAEH 50% BUE A &; EI~E10: 1 JAEMERTRRAE: FI~F10: 25 IEARE2aREs. K. A1~A8,
BI~B8 AHiMh4, CI~C5. DI~D5. EI~E10. FI~F10 JyH o,

Pretreatment of the samples: A1~A8 in first cycle in fully charged states; B1~B8: 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~A8, B1~BS are batteries, C1~C5, D1~D5, E1~E10, F1~F10 are component cells.

RIE T Test order:
I | - | T2 | -

T6
7| -
T8 — 25 End

™ | - [ 1a] - [ 15] — [ 4#End |

|
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UN 38.3 MR 5VE HdE 45 B Test method and data

FH i B B 7 Fth 2H T & Mass of cell or battery (M) U A5 2K FR{E Mass loss limit
M<lg 0.5%
1 g<M<75¢g 0.2%
M>75g 0.1%
38.3.4.1 36 T.1: =S AL Test T.1: Altitude simulation P
38.3.4.1.1 HI

A ISR 26 A T2 B .

38.3.4.1.2 RIGFE T

I F B A LA R AE IR )4 T IR T 116 TIAMMEIRE (20£5) CHRAFBED 6 /M.

38.3.4.1.3 3k

MPTB THA . TR ToBERATRE K, JF AR B0 it B A i 4L AR B8 J5 T 3 HL AN T
FAEREAT X — B0 T FE R AT 90% o AR F i AL B AT 53X — 2R . A 50 H s R ANIE Y T 58 4T iR
A 150 F v A L A

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 i 36 5l Before test iR56 J5 After test _ _
A . R PR TH) BEGE e ammewER
Sample JiE(g) (V) i (g) HLJE(V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 99.604 4.323 99.584 4.321 0.02 0.05 P
A2 98.412 4.324 98.392 4.322 0.02 0.05 P
A3 99.115 4.326 99.097 4.324 0.02 0.05 P
A4 99.280 4.327 99.261 4.325 0.02 0.05 P
Bl 99.492 4.325 99.476 4323 0.02 0.05 P
B2 99.015 4.325 98.997 4323 0.02 0.05 P
B3 98.588 4.330 98.569 4.328 0.02 0.05 P
B4 99.861 4.326 99.841 4.324 0.02 0.05 P




#5595 (Report. No.): S19-B1276-1 %5 471 3L 1571 (Page 4 of 15)

UN 38.3 MR 5VE HdE 45 B Test method and data

38.3.4.2 W5 T.2: i JZ 5 Test T.2: Thermal test | P

38.3.4.2.1 HIY

ARG VAt FiL Yt AT IR e b L ) e 5 9 P PN P R o I A PR S AT AR i 1 L P AR AL AT T
38.3.4.2.2 kAR P

I LA B A R S AR IR A T (72£2) CRAFIE D 6 /NN, B FAEIRERIR 55 T (-40£2)°C
AFIRZED 6 N o PR R iR 2 8] B B K TR] (8] 2 30 708 e b — R P A HEAT, JL5ER 10 1K,
BB A RS R M AE R BRIR B (20£5) "CRAE 24 /NI o T KRB AN B A, BRER TR
S L B8 PO IR ) 2820 g 12 /N

38.3.4.2.3 Fk

MPTEBR THA TR ToBERATRE K, I AR B0 it B A i 4L AR U8 J5 T i HL AN T
FAERAT X — B0 AT FE R /T 90% o AR FL i AL BN AT 50X — 2R . A 50 HU I A 2R AN IE ] T 58 iR R
A TG0 A A L A

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.

% 0 R IA R R IA
gg 55 A Before test L5 After test FERTE | R TN
Sample JiE(g) HE(V) i (g) HiJE(V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 99.584 4.321 99.570 4.231 0.01 2.08 P
A2 98.392 4.322 98.381 4.233 0.01 2.06 P
A3 99.097 4.324 99.090 4.233 0.01 2.10 P
A4 99.261 4.325 99.253 4.235 0.01 2.08 P
Bl 99.476 4323 99.460 4232 0.02 2.11 P
B2 98.997 4323 98.995 4.233 0.00 2.08 P
B3 98.569 4.328 98.562 4.236 0.01 2.13 P
B4 99.841 4.324 99.833 4.234 0.01 2.08 P
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UN 38.3 MR 5VE HdE 45 B Test method and data

38.3.4.3 ¥ T.3: $#) Test T.3: Vibration | P

38.3.4.3.1 HIY

AR g A I i A AR B0

38.3.4.3.2 Ik AR P

R AT 2 [ TR &, EAGIE R ATE, JEREEm ] SEHE IR RSN . SRSNNZIEZBITE,
PRFRAE T BEZEA 200 Ff 2k 18], FEIEIR] 7 852, B5RE0N 15 0. X — 4RI RO =S HAH 3 B H it
2T LI EE— AT AR R REAT 12 Uk, BN 3 /NI e — MRSy 1 0 U i 1 T L

VEXT R AR, XS EAE 12 T 3B Bt R B CRB AN Bt 2ED , RIS 12 T SR )
Rt CREL R A ATANE .

X ANR A s A 7 BRRETTAG, OREF Lga AU, BELRMRILE] 18 #izk. )5 KRG IR FF
£ 0.8 ZK (EMWHE 1.6 =2K) , FFH ISR B2 K BEILF] 8g, HIFRLIN 50 #1250 o K KN
FEORFFAE 8gn ELEIFAFRIGINE] 200 Hf 2% .

38.3.4.3.3 Zk

I FARLG h ARG G BTN TEHE A oA TCRERAITCHEE K, I HLAEAS 16 b i R i A 5 =T
L 223 T7 0 b B EG E A S B IN AT R T F AN N TR EAT 1K — G AT HE S A 9096 . FELVHL AT R 2 BT
EAIER . A 5 HUT BB SRANE T 58 43 TR A X 96 Lt A e s 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 g, occurs (approximately 50 Hz). A peak acceleration of 8 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.

e o -
1:;3:; iR\ 5% A Before test 56 J5 After test FEEE | RS . e AT
Sample JE(g) HE(V) JE(g) HiJE(V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 99.570 4.231 99.569 4.230 0.00 0.02 P
A2 98.381 4.233 98.380 4.230 0.00 0.07 P
A3 99.090 4.233 99.090 4.231 0.00 0.05 P
A4 99.253 4.235 99.252 4.234 0.00 0.02 P
B1 99.460 4.232 99.460 4.230 0.00 0.05 P
B2 98.995 4.233 98.995 4.230 0.00 0.07 P
B3 98.562 4.236 98.560 4.235 0.00 0.02 P
B4 99.833 4.234 99.830 4.233 0.00 0.02 P
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UN 38.3 MR 5VE HdE 45 B Test method and data

38.3.4.4 W5 T4: i T4: Shock | P
38.3.4.4.1 HIY

ARG A R yth R e th 28 2R AR o ol 5 PR e 52 2

38.3.4.4.2 I FEF

FLHL T F 2 P M A S SRR AR R L b, SO R R A L I A 2 e o AR LT R
ORI SE 1508, MUK RS2 ] 6 AP A 1IE52 Bt i . 534k, BN R I ARA 52 S K AINIE FE 50g, A1
Jik bR SRS 1) 11 22 A0 1 IR 52 ey o R PR ZH AR 385 FL Yt 2EL 1K) Jo 1T 2 S AN [R] i RN JEE 1) > 1R 5%
Bt o

AL BRI [ECT
ABHDBA | 1508 BN (g0 = [SreerhivBUNg 6ms

R ] 50g, UL (g,) = |ToshimiE 1ms
T B TRR,

R L ZH 200 = T 3 L PR PR R 4 22 3 A 8 IR 5 TRV 32 =Ry, 35 AR RS TR 22 58 = IR
i, MILEZ 18 kibifi.

38.3.4.4.3 Tk

MPTEBR THA . TR ToBERATRE K, JF B BUI0 i it B A i 4L AR B8 J5 T i HL AN T
FAEREAT X — BUIR HT FE R /T 90% o AL AT HE i AL B AT 53X — R . A7 50 LR A 2R ANIE T 58 il iR
AR HE VB AT L 2

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.

= R IA R R IA
gg 56T Before test 56 f5 After test FESH | ESH i AR
Sample JiE(g) HE(V) JE(g) HJE(V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 99.569 4.230 99.569 4.230 0.00 0.00 P
A2 98.380 4.230 98.380 4.230 0.00 0.00 P
A3 99.090 4.231 99.090 4.231 0.00 0.00 P
A4 99.252 4.234 99.252 4.234 0.00 0.00 P
Bl 99.460 4.230 99.460 4.230 0.00 0.00 P
B2 98.995 4.230 98.995 4.230 0.00 0.00 P
B3 98.560 4.235 98.560 4.235 0.00 0.00 P
B4 99.830 4.233 99.830 4.233 0.00 0.00 P
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UN 38.3 MR 5VE HdE 45 B Test method and data

38.3.4.5 A% T.5: AN AGEE T.5: External short circuit | P

38.3.4.5.1 HIf

ARG A S B B

Ao b B A A & — BN RN I, (AR SRl BEAS A ) 5724°C o inFirt [ Bk T FEB B FE VB 2
HIRNABTE, FFREAT PR AL 5 o WURTCIEPPAL, /N e it M A 4L 82 2220 0 6h, K2R el il AT R 2
REE/D g 12h. SR JE M Eh B AR 57 +4°C N2 8 AN EH /T 0.1 RRUEHI) 46 8% 26 14

X R B S A LA FE M B I A SRR R RN B 57+ 4°C R4k A /b 1/, KRR E e, R R
il THE R — 2, FFEAR T IZAE .

LI R 52 T Pt A I A T I PSR 2 2% 1 R R 4T

38.3.4.5.3 Tk

WRAN IR EA I 170°C, Ff HAERI AR Aol56 5 6 NN ok, TR, Joe K, HibAEi
AR A ATER

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.

R TR A E (C) FIE: REFFEER
Sample No. Maximum Temperature Verdict

Al 61.0 P

A2 59.8 P

A3 57.2 P

A4 59.2 P

Bl 58.3 P

B2 57.5 P

B3 57.8 P

B4 59.8 P
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UN 38.3 MR 5VE HdE 45 B Test method and data

38.3.4.6 I T.6 A: fiih Test T.6 A: Impact | N

38.3.4.6.1 HIf

AR AR 0 R AV o7 B T A5 T R i PAY T R AU AR A

38.3.4.6.2 IR r—f#dy GEMTERA/NT 18 ZK MR AE ALt

BURE R B e AR R R IR T B — AR 316 BN RERAE R ol AR EAR 15.8 2K +0.1 2
K, KEZEA 6 HK, st KmiRE, MoFHFZKEF P91 Trto0.1 TwiEmEMN 61225
JEE K e Ak 2 AN AR S AL A — A L350 R 0 X ¥ A B L 1 e /0 14 T L MU T e 3
DA 25 EPUE BEE T 5] SRR 5K SCHEEER T B 90 VKT .

e A RE, VBN 5P R P AT I SRR R D I ELAR 15.8 =K 0.1 20K 725 il 2 1 i) 2l
EH. LR .

38.3.4.6.4 T3k

WA IR EAE R 170°C, JF HAERE ARt JGRE J5 6 /N A TR, Joike-k, Fibm mib 4 R A&
ARIE R

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 dis assembly and no fire during the test and within six hours after this test.

R TR R (°C) FIE: REFFEER
Sample No. Maximum Temperature Verdict
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UN 38.3 MR 5VE HdE 45 B Test method and data

38.3.4.6 X% T.6 B: #7JE Test T.6 B: Crush | P

38.3.4.6.1 HIf
AR AR 0 R AV o7 B T A5 T R i PAY T R AU AR A
38.3.4.6.3 WIART—Hr Ik GEH THAETE. 283e. A/ g A EA/N T 18 ZK B BT fit)
T AR EARTE TS5 (B0, 18650 HMLAGELR N 18. 0 22K) .
W B BT R RAE B AP L (A5 e, HF ) BEIBIIN R, 258 — %A rd B RS B2 RZ0y 1.5 oK
Fho B EFFE#EAT, BRI T =MIEN L —:

(a)  JANE I EIEE] 1320.78 T2F;

Bt H—ANEZEEAR 32 KM ), BB WET 7738 2] 17 JRi.

(b)  HHEE TFED 100 285 5

(¢)  FBARIEIL B JFUR B L[ 50%E L L.
—HIKBRCRE S, BE T RE 100 Z2RECEZ, B 2Dk R R R 50%, BIATAERR S .
AT B AR 2 v il 7 N 5 B P — Tt s o ZHL411/888 1T 782 Pt S AP RELR TRt I o B0 A TR oL it 7 DA i 2
(77 16 it
BEAMARE F i T R R B R o R AR SIEE 6 /N o R0 A P 2 T AR I A 1K 6 )
Lt BT Lt
38.3.4.6.4 Tk
RS AL 170°C, JF HAEREE AR b R0 /5 6 /N N To#R . Toig ok, R AN o r v B A
EARIER
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 kN + 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.

BaGs | Rems oo | TVE R | gope | BERE CO I R

Sample No. | Maximum Temperature R Sample No Maximum AR
' Verdict ' Temperature Verdict

Cl 24.4 P D1 245 P

C2 24.2 P D2 24.2 P

C3 24.9 P D3 24.7 P

C4 243 P D4 244 P

C5 24.3 P D5 24.4 P
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38.3.4.7 k3 T.7: i EFEH Test T.7: Overcharge | P

38.3.4.7.1 HIf

ARG VT Ak B0 B 1 FRL M 2 2 B A HEL v v 7 RV 2 A 2 0 R A IR VL Y

38.3.4.7.2 I AE P

78 FEL PRI A AU ) 36 S DA i R 2 7 R LR I o X0 PR /0 FEL TS N A9 B T

(a) fliE R WA 78 A R IS AN R T 18 AR, X6 P e /) Pl S N7 LT 2E A K 7 R b )78 £ B 22 AR 2
BN E .

(b) i3 A DA 78 FEL RELS KT 18 AR, 6 4 i /) Fi I 2 A e K 7 R RS ) 1.2 %

I S AR BRI N HEAT . BEAT IR I TR R 24 /N

38.3.4.7.3 Tk

FeH A IAEREAT I AR TP MRS S 7 RN ToREAR, oSk, BIRTEATE K .

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.

B 2 HFIE: M aER
Sample No. Verdict

AS P

Ab

A7

A8

B5

B6

B7

oo e |

B8
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38.3.4.8 i3 T.8: 5l JH L Test T.8: Forced discharge | P

38.3.4.8.1 HIf

A GRIG P A iR FEL Tt B R R b K 52 5 TR R DL ) RE

38.3.4.8.2 IXIFEFF

A L A IR T 5 12 AR A B H LR B AR s H AT S5 1 38 7 45 R ) A AT R L 2 A
R e

R 24 R/ N AVETUE A ) FLBE 7 iy 55 e r v A BB, 1545 HH 45 0 IOTBCRL IR o X BRA L EAT S A O
JECRL R[] /N R8T HATUE A B R AT slie i (2285

38.3.4.8.3 TR

Jo el s B 7 L EEL AR SR I R P ARG S 7 R, ok, BT S AR IR

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.

TR FIE: REMFEER R E TR FIE: REFEER
Sample No. Verdict Sample No. Verdict
El P Fl1 P
E2 P F2 P
E3 P F3 P
E4 P F4 P
ES P F5 P
E6 P F6 P
E7 P F7 P
E8 P F8 P
E9 P F9 P
E10 P F10 P
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¥ B8 Photos of the sample
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AR AR
Test equipment list
= = = Ry 2y “(/_’
Fi 4K n5 w5 | w0
No. Name Type Equipment No. | Calibration Date D
=g RA 2y
1 T&.z:jhf@m H DC-300-3 CIS1559-001 2020.04.18 V
: Vibration Platform
il £ v
2. Shock Platform CL-50/KCL-2000 CIS1559-002 2020.04.18
Rt T A R T L
3. Battery short circuit by BE-8102 CIS1737-034 2020.04.18 v
Temperature Test Machine
J Y R NN
4 | TR BE-8104 CIS1559-007 2020.04.18 v
Low Pressure Chamber
PR R AR 1 A
5. High-low Temperature Test KWGD61 CIS1737-042 2020.04.18 v
Chamber
FL It 7 TR T A
6. Battery Charge And PBTS 20V5A-GGS CIS1737-046 2020.04.18 V
Discharging Tester
7 AR GL820 CIS1559-020 2020.04.18 V
. Data Collector
N Eneliks 34461A CISI6SM-031 | 2020.04.18 \
. Digital multi meter
9 EE‘¥%3: 1J224BC CIS1737-033 2020.04.18 V
. Electronic balance
10. %ﬁ.ﬁ%ﬁ%%& - 6X32A CIS1559-026 2020.04.18 ol
Multi channel short circuit
T A% R B s AL
11. BE-6045W-2T CIS175P-074 2020.04.08 ol

Temperature Control Battery
Extrusion Testing Machine




NOTES

FHRERNE “REMETHE” LI

This test report is invalid without testing stamp.

KRG REAR LR SHAENFH S EED;

The test report shall not be reproduced except in full without the written
approval of the Laboratory.

AR G RIS R R R Z AR 3G

The test results presented in this report is only valid to the samples

tested.

SR bk (Address): JWRIFEZFFHEAITRX R 8 5
No.8 TongJiNanLu, Yizhuang Economic&Technological

Development Area, Beijing, China

HRER4RFY (Zipcode) : 100176
1% (Telephone) : 010-64102186
fEE (Fax) : 010-64102185

HE 45 (Email) : wenjuan@cesi.cn
KX 31k (Website) : WWW.CESI.CN
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