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P REY M
7= AL R RECHARGEABLE 31 THERTREIRRIBA PR A 7
Product Name | LITHIUM ION Client Ningde Amperex Technology Limited
POLYMER BATTERY
WEMHE | NESO387VaTooman | ETETHAL | EA THTAMIC MR 1 5
Model/Type 18.2Wh Client Np. 1 .Xlngfmg Roat.d, Zhax?gwan Tt?wn, Jlaocher_lg
Address District, Ningde City, FulJian Province, P.R. China
o | DeRiAs, \ N
Sarmpls LY 30 ] 3 7R T_%’S%ﬁﬁ%ﬁﬂﬁﬁ!ﬁé}ﬁ
. 18 single cell batteries, Manufacturer | Ningde Amperex Technology Limited
Quantity
30 cells
B 5 SRR AR . HiERAE | ERE TETERXESETER 1S
Smple Solmes Submitted by Manufacturer Ng. 1 ‘Xmgfmg Roald, Zhal?gwan T9wn, Jlaocher}g
Manufacturer Address District, Ningde City, Fulian Province, P.R. China
il ey TREH AR IR 24 7]
Receipt 2021.11.29 Facto Dongguan NVT Technology Co.,Ltd
Sample Date ry gguan echnology Co.,Ltd.
el Zdk N0.8, Xmgguo Mlddle Road, Jlaoshe Village,
Testing Kind Entrusted Test Factory Dongkeng Town, Dongguan City, Guangdong
Address : '
Province, P.R. China
BBEM | 5sntil (Start Date) - skt .
; A ate) : 2021.11.30 L5 ] (Complete Date) : 2021.12.29
Testing Date
RIS I % (Temperature):  ( 20.4~23.6) "C; @[ (Humidity): ( 19~27 ) %R.H;
Eis:ilf(;gnm ent | N UESI(Atmospheric Pressure): 101kPa
R hR UN38.3, Rev.6, Amdl (KT fafsfe¥izif s il Bb—aiefim ik Fm) =545 383
1771k (B B A e 7 e T 4 4 )
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).
R#E UN 383, Rev.6, Amdl (kT &K 50 5 10 @ WCH — R AARE T M) 25 =% 38.3
RIS 5 4y *ﬁf(ﬁﬁ’@ Rt AT Eﬁ‘hgéﬂéﬂ» , E‘U‘%“ B v FRL T 2E AT I %%ﬁﬂﬁﬁﬁ% v RERL .
- ?}Ezsﬁﬁﬂ% R MR RR AL AR TS e ke, R H Tk BT T B R LK
Thdling S
Description According to UN 38.3, Rev.6, Amdl,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 Crush and Forced discharge test.
iﬁﬁiﬁﬁa M4 ER Qualified
Tested by %ﬁ :?:L H. Dage) - 204 12-3 ]
o A%
Checked by %1\ ‘M % il 2%, %
;ﬂ:t ‘{ﬁ ; )?\ EI/E\E (Date) : )"7)2 I‘}"
Approved by | FFEEF Guo Jianyu: FE A Quality Manager
F % Wang Ying: HAR 6 5 A Technical Manager
HEr RGP R SR, NRRTEABERMT, “PRERIAEHK, «
Notes: In verdict column ,“P” means pass, “N” means no application, “F” means fail, “—"means no Verdict.
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FEM IR X i8] General product information

¥ 515 JE.(Sample information):

AT Z & FHL
Rechargeable or not Yes Use mobile phone
R R E B R % T - TEZP P—
Contained In Equipment during - Electrochemistry :
; NO LiCo0O,-C
transportation System
AT -
, . 1 & 1 JF Hth A B
O Cell Composing 1S1P Cell Capaisity 4850mAh
M ekl | Mode
singeell batsty BT | TSR A A
“. ih = ies AT B n L H
O] Battery i A 516480 Manufacturer Of | Ningde Amperex Technology
Cell model -
Cell Limited
Ff i Z #(Sample parameters):
Frd i & HERE PERER
A .2Wh
Nominal Voltage i Rated Capacity 4700mAh Rated Energy LBE
BAFHBE B K EESE 78 F LA FE L AL IA
4. A . 9
Max. ChargingVoltage 48V Max. Charging Current #d0m Charging Current Al
TOURL 2% 1k R BRI R 78 LA L HR
Discharge Cut-off 3.0V | Max. Discharging 4850mA | Charge Cut-off 243mA
Voltage Current Current

WA E . FE& RIFF Test items, sample and Order

455 Test No. T H Test Items FE i 4m'5 Sample No. #518 Verdict
Tl = FERE A Altitude simulation Al~A5, B1~B5 P
2 IR RIS Thermal test Al~AS5, B1~B5 P
T3 #R5h Vibration Al~A5, B1~B5 P
T4 i Shock Al1~A5, BI~BS5 P
T5 4ME B External short circuit Al~A5, B1~B5 P
T6 % Crush C1~C5, D1~D5 P
T7 1t ¥ 78 8 Overcharge A6~A9, B6~B9 p
T8 55l L P Forced discharge EI~E10, F1~F10 P

HmEBULE: A1~A9 Jy | RIEHF 4T HRES: BI~BY 7 25 IRIBM e &R BURA: C1~C5 N | RIEFF S0% A 5 B
D1~D5 7 25 IRYEFH S0%HUE B R EI~E10: | RIEFFTLMADRE: FI~FI0: 25 RIEFZLMERA. HH: Al-A9.
B1~B9 JyHiitiéH, C1~C5. D1~D5. E1~E10, F1~F10 N oi:Hii,

Pretreatment of the samples: A1~A9 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 batteries, C1~CS5, DI~Ds, E1~E10, F1~F10 are component cells.

G (Test order):

T | - [ T2 ]~ [13 ]~ [T]~[T] ~ [ %KEd

| 76 | — [ &% End |
| 7 | - [ %% End |
| 8 | - [ 4% End |
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UN 38.3 W77 B8 Je 45 8 Test method and data

By /‘ ) é z —
FE 7M1 BR £ B - E 2 ﬁ(i;ﬁ Mass of cell or battery 5 B 5 FRA Mass loss limit
M<lg 0.5%
1 g<M<75g 0.2%
M>75g 0.1%
38.3.4.1 4% T.1: 75 FERH Test T.1: Altitude simulation P

3834.1.1 Y

AR RERMF THTIE,

383412 52T

WA I R R R T F R T 11.6 TR (20+5) CTFIEMED 6 /M.

38.3.4.13 Bk

WRTIER. TR LA BRBMTAEK, 3 LSRG B A 7RI 5 1T 5 fE R T

HAERAT IR — IO AT IR 90% . MBI MM BIAT Ao — TR, HXHENERTEN T 240 aR

A ARG B AT B4

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.

o A4 B Before test 365 After test e .
A e SEGM ) BESH | e ampams
Shple FRE@R) | BEV) | FE HLE(V) | Mass loss | Voltage loss Nliet
No. Mass Voltage Mass Voltage (%) (%)
Al 64.8794 4.3547 64.8792 4.3526 0.00 0.05 P
A2 63.6237 4.3566 63.6231 4.3549 0.00 0.04 P
A3 63.7819 4.3581 63.7812 4.3569 0.00 0.03 P
A4 65.3637 4.3564 65.3629 4.3553 0.00 0.03 P
AS 63.4952 4.3537 63.4952 4.3530 0.00 0.02 P
Bl 64.5716 4.3638 64.5715 4.3626 0.00 0.03 P
B2 65.5539 4.3618 65.5539 4.3611 0.00 0.02 P
B3 65.6247 4.3637 65.6242 4.3629 0.00 0.02 P
B4 64.6316 4.3616 64.6311 4.3611 0.00 0.01 P
B5 64.3924 4.3627 64.3919 4.3619 0.00 0.02 P
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UN 38.3 WA A B3 KL R Test method and data

38.3.4.2 A% T.2: B RE Test T.2: Thermal test | P

3834.2.1 HH

ARG VEAh AL it R0 B TR A 2H R0 B SR R P S e . ARG R ) R R A AR i Y IR R AL AT
e

38.3.4.2.2 MEFET

R A A R AR RIS R SE T (7242) C P MED 6 /i, BEBFARKREET (40£2)C

T ED 6 /AN o PR I FE 2 [R] F B R (B] (B) B A 30 k. E—FE R E AT, FL5ERL 10 1K,

BRI RS M A fE A EEIRE (2045) C M 24 /MY X FARBEMABEMA, BRETH

i TR S0 I B AT TR) 22 2D R Ay 12 /R

383.4.2.3 ER

IMRTEIR. THS. LR BHBEANLE A, FH MK RS ATERR G B BERNT

HAMATIZ— AR ATRER 90% . il HmA A& —2R, BXBENERTER T EL28HER

A5 T F i R VA

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.

5 = :
gg RIS BT Before test R E After test mESH | WEss b R A
Saiple JRE(g) HEV) A (g) M (V) | Massloss | Voltage loss Veidiot
No. Mass Voltage Mass Voltage (%) (%)
Al 64.8792 43526 64.8724 42629 0.01 2.06 P
A2 63.6231 4.3549 63.6155 4.2738 0.01 1.86 P
A3 63.7812 4.3569 63.7780 4,2726 0.01 1.93 P
A4 65.3629 4,3553 65.3594 4.2737 0.01 1.87 P
A5 63.4952 4.3530 63.4926 4.2675 0.00 1.96 P
B1 64.5715 4.3626 64.5690 4.2794 0.00 1.91 P
B2 65.5539 4.3611 65.5485 4.2805 0.01 1.85 P
B3 65.6242 4.3629 65.6217 4.2739 0.00 2.04 P
B4 64.6311 4.3611 64.6294 4.2876 0.00 1.69 P
B5 64.3919 4.3619 64.3884 4.2793 0.01 1.89 P
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UN 38.3 i ¥ Bl K45 R Test method and data

38.3.4.3 X% T.3: #R3) Test T.3: Vibration | P

383.4.3.1 HKY

KRB IZ I FE P RS

38.3.4.3.2 WL T

A I A R E TARSIVF &, BARERARIEY, e eERg . ReMNE F%E,
IRAE T MH2EAN 200 Ah2E 2 8], FEIIB) 7 52%, BEREN 15 208h. X — RSN = AN T ELA it
LRTTA RV — AT A EEIAT 12 %, MIENE 3 /N, Heh—MREh B S i .

TEXR B AR, WRFERE 12 FrRamib At A B mumE) , Fxt 12 T 78 5 A1
Mt CREEI) BRI

XA R 7 BRI, (REF g MBOKINERE, EIHRER 18 M9, RISHIRIEERLE
0.8 2K R 1.6 XKD , JFBIINIR BRI BIEZIAS] 8ga FELN 50 #2%) . BB AR
BEORFFTE 8ga ELESNZE I ANF] 200 ##7%4

38.3.4.3.3 E3K

MR H AR E LB THA. T, BRBALR A, H AR B Bt A 5 =4 %
E 2237 b 89K 38 /5 R 57 BTG O FF B e SR AN TR EAT X — R UG 71T R 1 90% o e b A L £ B 4%
BAER. KA AERRE R T 52408 A5 1 05 e v i e 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.

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.

] A 2 .
i‘;g X5 R Before test RYE 5 After test FESH | fESE S, AR
Serirlle R (g) FEIE(V) R E(g) (V) | Massloss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 64.8724 4.2629 64.8720 42614 0.00 0.04 P
A2 63.6155 42738 63.6152 4.2719 0.00 0.04 P
A3 63.7780 42726 63.7774 42711 0.00 0.04 P
Ad 65.3594 42737 65.3589 4.2726 0.00 0.03 P
AS 63.4926 4.2675 63.4919 4.2659 0.00 0.04 P
Bl 64.5690 4.2794 64.5688 4.2765 0.00 0.07 P
B2 65.5485 4.2805 65.5485 42778 0.00 0.06 B
B3 65.6217 42739 65.6216 42722 0.00 0.04 P
B4 64.6294 4.2876 64.6290 4.2871 0.00 0.01 P
B5 64.3884 4.2793 64.3881 42772 0.00 0.05 P
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UN 38.3 WA T BE KL R Test method and data

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

383.4.4.1 B

A3 6 PPty P gt A R Ve S o SR e 2 P SR R

383.4.42 R FEF

Rt A R Tt 4 P IR B ST A K [E RIS B b, A RS AR A BT R . A R A S
BRI 150g, Ak b FEEERT 18] 6 ZERDAOE ESZu . 540, B KB BIn% S 5 K IERE 508 FI
kPR FFEERT (0] 11 Z2RP R IE S B e o B3 B It 4L AR 08 Pl 2 B 3R T 225 7R ) 2 A 3o 8 [ 2 TE 2
Wb '

B2 RAIE ki S G ]
ANERIA | 1508 RIS (5) = RSt s
KA LA 50g, B (g,) = [Ttsiilivi g Lms

R A UAE = AN ELAR T LA FV R PR It 2 e T R IE R = ko, BB TR A5 = Rk

i, =BILEZ 18 kb,

38.3.4.4.3 ER

MRFTIER THS TRE. EMBRERK, I HENRI B I 475 R 5 0 TF 5 B RN T

FAERATIX —RIG BT R IR R 90% . Rt e b AL B 7 AriX — R . 75 26 IR O BESR AN AT T 52 4 AR

A5 0 B R E 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 gn 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.

= . :
g%ﬁ 155 A Before test R 5 After test RESH | BE=E T —
RgrirTe A (g) HIEV) () HLE(V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 64.8720 42614 64.8720 4.2610 0.00 0.01 P
A2 63.6152 4.2719 63.6151 42715 0.00 0.01 P
A3 63.7774 42711 63.7772 4.2710 0.00 0.00 P
A4 65.3589 4.2726 65.3585 42721 0.00 0.01 P
A5 63.4919 4.2659 63.4919 4.2651 0.00 0.02 P
Bl 64.5688 4.2765 64.5687 4.2760 0.00 0.01 P
B2 65.5485 42778 65.5485 4.2774 0.00 0.01 P
B3 65.6216 42722 65.6216 4.2720 0.00 0.00 P
B4 64.6290 42871 64.6289 4.2869 0.00 0.00 P
B5 64.3881 4.2772 64.3878 4.2762 0.00 0.02 P
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UN 38.3 WA T B KSR Test method and data

38.3.4.5 W3 T.5: 4MEEFEHE T.5: External short circuit | P

38.3.4.5.1 B

AR B A UL S AT KL

FriSe it B R i 22— B (R A, A SRR R B ST£4°C. N (A1 pe-T- e ith 5% L b 28
HIRANANBETE, AT PRI . R ICIETPAE, A A A N 2 2y 6h, KBS e it A0 L it £H
MZEAJY 12h. A5 BB TE 57+4°C TEZ SRR/ T 0.1 BRI A5 B 24 1F

X B A NAE B A Th AN IR B R B 574 CIR 4R ZE /b 1 /AR, X RBsnhiH, B T BRE&
mEHER—F, JFREETIRME.

TR AR B2 T a1 F2 7R IR B BEIR B 41 T #EAT

38.3.4.5.3 B3R

RSN RREAML 170°C, F AR B RRRE 6 N AHEE, LHR, Tk, sibflm
AT AIEK .

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 BEimfE (C)H Hlg: REMFEER

Sample No. Maximum Temperature Verdict
Al 58.4 P
A2 58.1 P
A3 58.9 P
A4 58.6 P
A5 58.6 P
Bl 58.4 P
B2 58.6 P
B3 58.7 P
B4 58.2 P
B5 58.1 P
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UN 38.3 MR 1 H3E B4 R Test method and data

38.3.4.6 KW T.6A: it Test T.6 A: Impact | N

383.4.6.1 i

AR B i B A U1 98 7 B s S T B I 1l PA) BT B R AL RO

383.4.62 WIFAEF—ET CERTERANT 18 ZAKAEFE B

B A BT BRIt AR R T B . — 4R 316 RAENERURAA RO, NEERE 158 K01 2
K, KEZED 6 EX, bR KRMRE, RoHFZKE. F—H 91 FRL01 TRAIEEM 61125
JEOK i Ak AR BB AR S AL, A — AN UTF IR R X & A 5/ 1 3 H AUE sV TE N
Clizth). TEESEER TS FEEN 5K CERTE 90 & T

BRI HARE, YU 5P R P AT I S RURTE A L I AR 15.8 oK 0.1 BRI X AR
#H. AR —KEL.

38.3.4.6.4 EXK

RSN RIREART 170°C, H HARRERE T AR )E 6 /A WAk, JoEK, ikl fF&
ATRER o

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 3 16stainless 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.

B BEiRE (C) HE: REMFEER
Sample No. Maximum Temperature Verdict
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UN 38.3 MR . BiE K55 R Test method and data

38.3.4.6 kY T.6 B: ¥ /E Test T.6 B: Crush | P

38.3.4.6.1 HH
AT AR G AR AL ol BRI 55 AT ARG Ak P A R T LA PR RRR
38.3.4.6.3 RIGFE/T—HE CERTAAE. 2846, M/ mmAERNT 18 2K EFETE Hit)
T WAREZBRIFSE B, 18650 B EAA 18. 0 22X .
e e M B TC A M CE PN P IR A5, BFIR D REERE R, e — Nl ROV KLy 1.5 K
B BEFFEBT, ERHINL T =MERL—:

(a)  TEIASRIEER 13£0.78 T4

Blin: A—AEEER 32 ZKABETE S, BEERETNEESR 17 JRiE.

(b) AR TREZED 100 Z4R; B

(e)  HIMARTIA S| FRI6EER 50%E Ll L.
—HIEFIRAES, BIETH 100 2RBEL, SEMBHEDEREER 50%, BIFHFEERES.
MR AR e b S M B BE Y — T IS o LT/ TR e it SN IE R T S - [ A P it N2 A A e 2
F 75 1] e 1
B AR R E T Bl A — IR R . KRR AR ST 6 /i o 6 A 2w AR A He Ak e
CEM AL v R
38.3.4.6.4 B3R
RSN RIREAET 170°C, HHA R R T R E 6 /AN AT Tk, IO Bt
EEIER.
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.

*¥Fﬁl%ﬁ% %%iﬂ%fﬁi (DC) ;ﬁlji: %ﬁfﬁzé *il:ﬁ:]%% %%&Eg (nC) %ﬂfé: 7%?:??%%
Sample No. Maximi ﬁj@ Sample No. Maimui E:k
Temperature Verdict Temperature Verdict

Cl 24.2 P D1 244 P

c2 239 P D2 23.6 P

C3 239 P D3 24.5 P

Cc4 24.0 P D4 243 P

C5 23.8 P D5 24.0 P
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UN 38.3 R . BIE KSR Test method and data

38.3.4.7 i3 T.7: ifFEFc e Test T.7: Overcharge | P

38.3.4.7.1 A

AR TP T 75 R B S T e i ] 2 B A R e T 7l L Tt L AR S0 B TR LR TL B RE

38.3.4.72 RIEF

75 B BRI L )3 T R WL R O S A B BRI P . IR B b IR LA T

(2) FIEFE AR BEARKT 18 (R, 56 A5/ o B R e v 2 5 oK 78 R FRLU (O P A BR 22 AR &
BN

(b) BRI FE R R T 18 ARE, R MBI R B RFE LR Y 1.2 £

PRI ML IEFR B IR FE T REAT o AT B I (B 2 24 /DE

38.3.4.7.3 ER

7 H B AR HEAT I AR PP ARG S 7 RNEARME, Bk, BIAFEAIEK.

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.

s FlE: REHEER
Sample No. Verdict

A6

A7

A8

A9

B6

B7

B8

a-Ala-1ia-iia-iis-iiavdia-lia-}

B9
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UN 38.3 MR BIE K4 R Test method and data

38.3.4.8 A% T.8: M| Test T.8: Forced discharge ‘ P

38.3.4.8.1 Hi

ARG VT4 SR H Tt B 7 R Tt 7 2 5 A1) TR LR L O

38.3.4.8.2 RILTEFF

G/ B LA GIFE PR R IR FE R 5 12 R A0 T IR F PR o R DA R RS T I R 4 T A B OR R R R B 2R A
L) e

BT 24k /NI E 2 1 BB A 7 5 A it BRI, T AR N AR E RO R I, X R AT SR AT
R[] D) % T HAUEEERUAISRE R (238 .

38.3.4.8.3 R

J o B A R R A AE IR B T R R ALIRES T 7 RN MR, Tk, BT EATER.

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.

MRS HE: REFAEKR B = HE: BEMFEENX
Sample No. Verdict Sample No. Verdict
El P Fl P
E2 P F2 P
E3 P F3 P
E4 P F4 B
ES P F5 P
E6 P Fé P
E7 P F7 P
E8 i5 F8 P
E9 p F9 P
E10 P F10 P
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B R B A Photos of the sample

LS
View of the battery

BVt £ AP W
View of the battery
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RV £ 47
View of the battery nameplate

Joft i

View of the component cell
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R &TE 3
Test equipment list
quip
AR A
P & ) Eﬁ 5| meammE | A
No. Name Type o Calibration Date Used
No.
(\)
VT PR ]‘ V
1. iﬁﬁi:ﬁr CTS20V5A-GGS S672-4 2022.08.23 N
2. ﬁfﬁi ff 34401A $170 2022.07.07 N
3. ﬁiﬁi . BL-1200A S477 2022.03.25 y
/:: ¥,
4, ﬁ;&fﬁiﬁ%mber Q025 $538 2022.12.21 \
5 Rapid Temperature Alterate S633 2022.06.09 v
Chamber
= = L
6. iﬁ??afi'on e DC-600-6 S659 2022.06.16 N
N, ., A\
. giﬁ?ﬁ;om CL-50 S660 2022.04.25 v
Hs B A 0 A
8. The thermal abuse BE-8103 S703 2022.04.07 y
explosion-proof test Chamber
9. iﬁ%ﬁﬁ%&vice 6x32 $638 2022.05.09 y
B AR I AL
10. CradhAoupinchits DR BE-6064 S464 2022.07.18 y
IH S 3 4
i1, iﬁfﬁf&r CDS-60V40A-T S684-7 2022.03.28 N
12. iﬁf’gﬁior GL240 S691 2022.06.30 N
I\
13. Z’tfwatch LN808 S774 2022.04.18 v
14. Rt AL HYN-BT-2005B $658 2022.03.15 y

Battery tester
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This test report is invalid without testing stamp.

AR E RE A LR SHAENG I ZED;

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

AR R 25 R RN SR A B

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

tested.
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