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i [y ] é » % g = =
A b N R R R A
Product Rechargeable Li-ion Client Densensn NVT TethinlosrCh. Tid
Name Polymer Battery nes eehnology 0., L.
o Ao : Lk W,
Model/Type 227mAh, 0.87Wh Client Address No.8, Xingguo Road, JiaoShe Village, Dongkeng Town,
P e Dongguan City, Guangdong Province,P.R. China
B R E B— b E 4 18,
e mls it 30 3 7 IR R IRHE A TR A 7
P 18 single cell batteries, | Manufacturer Dongguan Amperex Technology Limited
Quatiity 30 cells
AR AR S AR L R B AR R X Tl 7
FE 7 SRR 1EFE il 3 e L 1k ®15
Sample Submitted by Manufacturer No.1 West Industrial Road, Songshan Lake High Tech
Source Manufacturer Address Industrial Development Zone, Dongguan City, Guangdong
Province, P.R. China
iz S0 ey REB IR R A 7
Receipt 2021.12.07 Fact D P Teekinial Liniited
Sample Dt actory ongguan Amperex ogy Limite
HETTRE RS L EH AT LI R X Tkl
RIEE | BEAR E i R
. . No.1 West Industrial Road, Songshan Lake High Tech
femingand | Sisssodilysk Paiony S Industrial Development Zone, Dongguan City, Guangdong
Province, P.R. China
ﬁ% H3 FTUSIF[E] (Start Date) : 2021.12.15 WA ] (Complete Date) : 2022.01.11
Testing Date
[EETEZ N JE B (Temperature):  ( 20.0~23.1 ) °C; 8 (Humidity): ( 14~23 ) %R.H.;
Testi
Envi:]ognment KA 3 (Atmospheric Pressure): 101kPa
TRYG BT UN 383, Rev.6, Amdl (RTEREYaki @il H—RRARET M) E =385 383 4 (£)8
1759 IR R T RS Y i)
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 batteries"(UN
/Method 38.3).
iR UN 38.3, Rev.6, Amdl (R TR FTYEM BN E—RBAIREFM) =544 383 ¥ (&
R 5 R A TR AW A , Xt BT T R R EAER . R
P B PR SMERAELER RS AR TR A, T BT T B R R LA R SR R
Testing e . . . _
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.
R Z e
Verdict FEER Qualified
Tested by %\WJ Hi (Date) :  322. 1./
H % y
: S
Checked by 2 }"dp‘?é* A ) v -/
e
(
_— %g HIH (Date) : O A
Approved b T d%uo Jianyu: FAEAEA Quality Manager
PP e Wang Ying: AR 5f A Technical Manager
fATiiS4% He Penglin:&| 34T Vice Director
AR PRAER, NRRITEARKET, FPERIEK, “—REMHAE.
Notes: In verdict column ,“P” means pass, “N” means no application, “F” means fail, “—"means no Verdict.
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FE S ##3R X ¥ B General product information

¥ i {3 & (Sample information):

EE = Fi%& FHLAEE
Rechargeable or not Yes Use The cell phone battery
S F B AS 52 4 . AL 4
Contained In Equipment during Electrochemistry :
. NO LiCoQ,-C
transportation System
AT ;

; : 181 GENUETS
O] it Cell Composing 1S?P ot Cef; (iicity 231mAh
M B—dib g | Mode
Single cell battery B b A PR THEHFGIEREERAR

5 P =] Y] BB IR BEA ﬂ
0 il Battery B 341729 Manufacturer Of | Ningde Amperex Technology

Cell model s
Cell Limited
F¥ /i Z#1(Sample parameters):
PR LR MERE WiE BE
Nominal Voltage 387V Rated Capacity Aenh Rated Energy 0-87Wh
BN T L BN EESE T IR 78 LM
4.4 : :

Max. ChargingVoltage oY Max. Charging Current S Charging Current a—
TR 1k 2 I G R 78 AR IR
Discharge Cut-off 3.06V | Max. Discharging 227mA | Charge Cut-off 4.54mA
Voltage Current Current

PRI H . B & RIFF Test items, sample and Order

MK %5 Test No. XTI E Test Items FEf %5 Sample No. 2518 Verdict
Tl R Altitude simulation Al1~AS5, B1~B5 P
T2 IR EIRLS Thermal test Al~A5, B1~B5 p
T3 #RZf Vibration Al~A5, B1~B5 p
T4 i Shock Al~A5, B1~B5 P
T5 4146 % External short circuit Al~A5, B1~B5 P
T6 FFE Crush C1~C5, D1~D5 P
T7 14 FE 78 B, Overcharge A6~A9, B6~B9 P
T8 5% I JB EE, Forced discharge E1~E10, F1~F10 P

FERRITASETE: A1~A9 29 | IRIEF T 270 BARA: B1~B9 4 25 MIEH 52 7 HURA: C1~C5 4 1 RIGH S0% A A i
DI~D5 Jy 25 K1 SO%AERE: EI~E10: 1 IRIERTAMARE: FI~FI10: 25 KIEFEEMEIRS. Hf: Al-A9,
B1~B9 JyHitié, CI~C5. DI1~D5. EI~E10. FI~F10 HH T,
Pretreatment of the samples: AI~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~D35: 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~C5, D1~D3, E1~E10, F1~F10 are component cells.

TR0 R (Test order):
| T | ~ [ 12
| T6 | = | 4% End |
| 77 | — [ %% End |

—_

(7% ]

#590 End

|- [m]~-[m]~[15] ~ [[&%End
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UN 38.3 MR AvE. I K45 R Test method and data

e th A B B A W) e i 2 7 B Mass of cell or R 2 B Mass loss Timit
battery (M)
M<lg 0.5%
1 g<M<75g 0.2%
M>75g 0.1%
38.3.4.1 4% T.1: /= EMEHL Test T.1: Altitude simulation P

38.3.4.1.1 H

FABRIAEARE R TRz,

38.3.4.1.2 IRFESF

BB AT B RIFE R D T BT 11.6 THAFREE (2045 CTFHRED 6 /M.

38.3.4.1.3 B3R

WMATLER. THA. LA, THRATEK, B8N b ibel b A7 X% 5 B ER DT
HAEBITIX— KB B ER) 90% . HMATRIMARFT X —FK, FRBEMERDER T %2R AR
A Y i B R AT R R4

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.

g iR 5% AT Before test 56 f5 After test _ _

il . RETH | WETH |y pmmesmsg

Sarle FAE(g) HE(V) JE(g) HE(V) | Massloss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 3.6261 4.4058 3.6262 44014 0.00 0.10 P
A2 3.6229 4.4133 3.6229 4.4091 0.00 0.10 P
A3 3.6420 4.4040 3.6420 4.3988 0.00 0.12 P
A4 3.6048 4,3383 3.6048 4.3345 0.00 0.09 P
A5 3.6132 44118 3.6132 4.4073 0.00 0.10 P
Bl 3.5920 44179 3.5920 4.4164 0.00 0.03 P
B2 3.6034 4.4149 3.6033 4.4130 0.00 0.04 p
B3 3.6097 44176 3.6098 44158 0.00 0.04 P
B4 3.6206 4.4197 3.6206 44178 0.00 0.04 P
B35 3.5962 4.4193 3.5961 44171 0.00 0.05 P
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UN 38.3 Wi ¥k H¥E S 45 R Test method and data

38.3.4.2 X% T.2: JEEIRXE: Test T.2: Thermal test i B

38.3.4.2.1 HIY

AR 6 PP AT FEL T B - 3R A T 4L P 2 S e e MR P R o R R R R R AT AR 3 13 B A Akt

71

38.3.4.2.2 RIGFEFF

A FL AT R A N SEAE IR RS T (724£2) CTHIE D 6 N, BEBERBEHESET (40£2)C

TAAHED 6 /I o PR RLR IR FE 2 18] 1 S RIS [B] (BT 4 30 434 . b— T2 E EHET, 25K 10 1%,

BERKITH AL A B LSRR (20£5) CTAZM 24 /M. ST XA AT ERIthee, RETH
I B R B T I 8] 2220 Ry 12 /B

383.4.2.3 ER

WRTCETR . THA. TR, TRREATLEK, I HEARE it o it A 78 RS TP B s R AR T

FAEHATIX— IR RTHLE A9 90% . FEIBATFE b2 B A 60X —EEoR . 5 26 WK (B SRANE T 58 A iR

ARG B A 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.

Tn T ;
g%—? I A Beforejest A5 5 After test FESH | A de, A
Saiitle A& (g) HIEV) FiE(g) HE(V) | Massloss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 3.6262 4.4014 3.6239 43182 0.06 1.89 P
A2 3.6229 4.4091 3.6209 43216 0.06 1.98 P
A3 3.6420 4.3988 3.6391 4.3150 0.08 1.91 P
A4 3.6048 4.3345 3.6026 4.2619 0.06 1.67 P
A5 3.6132 4.4073 3.6107 43212 0.07 1.95 P
Bl 3.5920 4.4164 3.5881 4.3324 0.11 1.90 P
B2 3.6033 4.4130 3.6002 4.3305 0.09 1.87 P
B3 3.6098 4.4158 3.6071 43322 0.07 1.89 P
B4 3.6206 4.4178 3.6180 4.3325 0.07 1.93 P
B5 3.5961 44171 3.5936 4.3314 0.07 1.94 P
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UN 38.3 MR v B4R B 45 R Test method and data

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

38.3.4.3.1 HIY

AR I HLIE L AR T RS .

38.3.4.3.2 RRFEF

A A K E TIRIVT 6, ERFEREIRRTY, M bR . RIEIEZRE,
PRERAE 7 BHEEAN 200 AF22 2 18], FBIEIZ] 7 #2%, BEHN 15 44, X iR =4 EADE B A9 dth
BRI F—AN T MBS EEIAT 12K, BICHR 3 . Hdh—ANRSH 205 i T 2 .

PEXT RS ARE, WAREAL 12 TR aba CRipfvNEBiha) , fxd 12 FrRkERM
s CRABLBIMA) FHAME.

Xt AN R A . N 7 BREEITER, OREE 1g FOBROKINERE, EFMRET] 18 M. KRG HIRIBHRR
f£0.8 22K (EmRE 1.6 2K) , RTINS B3R A AT 8g, (JHFRLN 50 Fi2k) . A&
JELRFFTE 8gn B RIS ] 200 %% .

383.4.3.3 B3R

R R P AIRE TIEIR. TR O, OB LEA, HFHS MR HhR AR =18
B R H 7L b #9505 S B4R 0 TR B R AN T AEREAT X — B BT B R A0 9096 . R R B b 21 B
EATER. GxEENEREH T 7EEBCRA 00 it A st .

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.

5 Ty ;
l‘; SE__,E R 3e 7T Before test R G After test RS | dE e T —
Sample FiE(g) | BIE(NV) | () | HJE(V) | Massloss | Voltage loss Firdfich
No. Mass Voltage Mass Voltage (%) (%)
Al 3.6239 43182 3.6239 4.3166 0.00 0.04 P
A2 3.6209 43216 3.6210 4.3200 0.00 0.04 P
A3 3.6391 4.3150 3.6390 4.3133 0.00 0.04 P
A4 3.6026 4.2619 3.6027 4.2601 0.00 0.04 P
AS 3.6107 4.3212 3.6107 4.3195 0.00 0.04 P
Bl 3.5881 4.3324 3.5880 4.3309 0.00 0.03 P
B2 3.6002 4.3305 3.6002 4.3291 0.00 0.03 P
B3 3.6071 4.3322 3.6072 4.3307 0.00 0.03 P
B4 3.6180 4.3325 3.6180 4.3311 0.00 0.03 P
B5 3.5936 4.3314 3.5937 4.3298 0.00 0.04 P
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UN 383 MR A $3E K4 B Test method and data

38.3.4.4 WUk T.4: P T.4: Shock | P
38.3.4.4.1 B

A B0 Aty LV A R 28 6T B AR vl i 2R Y Y B2 REFE

38.3.4.4.2 RIGFEF

HRL TR R 2 P R A SR R AR R B b, SRS R S NRR R TR R . AR 2
BRINIESE 1508, AUBKITRREERT 8] 6 AP Y4 BB d . Foh, 8RB EMAE R RAINESEE 508,41
JkhRREERT IB] 11 A A0FIESL B . B FIHZE SR 35 FR it 4 A BT BT 22 52 [ g R 2 1 2 TE 5%
ey

B BN 22 1]
VB 150g, BUMEE (g) = [ iBUNE 6ms
KA e it 508, BN (g,) = [Sooei BN Lms
e PR LA R,

T~ A IUE = ELAH 3 EL A Rt sl R A e 3 T A IE DT M AR =y, HEEN T RER =R
iy, HILE% 18 k.

38.3.4.4.3 B3R

MRTEN. THA. TRk, THERMTE K, B8 MR AR A%k E W EERNT
HAEHITEX 0T BER 90% . A EBA AR — k., FRAEMNERNERH TR BIR
A B Ger Bt A 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 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.

= T :
z;g 134 BT Before test R 5 After test BESH | wESH Wi, i
Sarripl FiiE(g) | BEN) | JFifE() | BE(V) | Massloss | Voltage loss ardiet
No. Mass Voltage Mass Voltage (%) (%)
Al 3.6239 4.3166 3.6240 4.3161 0.00 0.01 B
A2 3.6210 4.3200 3.6210 43195 0.00 0.01 P
A3 3.6390 43133 3.6390 43129 0.00 0.01 P
A4 3.6027 4.2601 3.6025 42597 0.01 0.01 P
AS 3.6107 4.3195 3.6106 4.3191 0.00 0.01 P
Bl 3.5880 4.3309 3.5880 4.3306 0.00 0.01 P
B2 3.6002 4.3291 3.6002 4.3286 0.00 0.01 P
B3 3.6072 4.3307 3.6070 4.3304 0.01 0.01 P
B4 3.6180 43311 3.6180 4.3308 0.00 0.01 P
B5 3.5937 4.3298 3.5938 4,3294 0.00 0.01 P
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UN 38.3 W& A BIE 245 R Test method and data

38.3.4.5 W% T.5: 4MHFEES T.5: External short circuit | P

38.3.4.5.1 HHY

AR BTSN B AL

Frike it B B b 2 2 — B AT RO NS, (EFLAM SRR BERRE B 57247Co AR R B T HE b B L b 2H
BIR/ANATEE T, AT PG ATIE R . R TETE, DB m A B b N = /00 6h, KA Rl th]
RIZE /LAy 12h. RGBS AL ELIE 57+4°C TSR BN T 0.1 BRIB 150 % 5 1 -
XM RS b A IR E B S7THACEHEEE D 1 /e, XRBI MR, BE TR
ERTHER ¥, FEMRTIZE.

KoL R AR T B R R A MR SR S A T AT .

38.3.4.53 ER

RSN RIREARED 170°C, F HERBER R RRRE 6 N N EMFE. BB, Foigk, Bl il
AT & ATNER

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.

) mERE (°C) HE: REFEGER

Sample No. Maximum Temperature Verdict
Al 58.7 P
A2 58.9 P
A3 58.2 P
A4 58.5 P
A5 58.3 P
Bl 59.1 P
B2 58.8 P
B3 58.8 P
B4 59.3 P
BS5 58.9 P
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UN 38.3 S ¥E $dE f 45 R Test method and data

38.3.4.6 % T.6 A: #&Eh Test T.6 A: Impact | N

383.4.6.1 HHY

AT BRI AR U9 oy BT R S T R A P T L AL AR

383.4.6.2 WInfeF—fidy GERTERANT 18 ZK B Rt

AR LI B T BRI e PR T . —4R 316 BURNE N RUE AR RO, MIBER 158 2K £0.1 2
K, KEZE/D 6 EX, AbERKGMWRE, ROFZKE. B—Ho.1 TrE0.1 TIRAEMREMN 61225
K R Ak 7% B R AR 2 AL, (T — N LT R R I L Xot 9 1 B4 B 7 ot/ (B ELBMIE BRAETIE AN
DA, BEYPEREER T35 SEEN 5KFCERTE 90 FET.

AR, YRR FIERE AT H SESAE it b O I ER 15.8 2K 0.1 2K 2R i i ) b
EH. Bl HEREZ kD,

38.3.4.6.4 ER

AR RIREAED 170C, FAERB LR LR 6 N A L#HE. TlEk, BitAE iR A&
AIER

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 c¢cm long, or the longest dimension of the cell, whichever is greater, Type 3 1 6stainless 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.

F s B inE (C) HE: REREER
Sample No. Maximum Temperature Verdict
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UN 383 MR A vE B 4R Test method and data

38.3.4.6 3 T.6 B: #7/E Test T.6 B: Crush | P

38.3.4.6.1 B
A R B B AD o BT T S T R i P S B O ATLBR ME AR
383.4.6.3 AT —Fi & CEATHRIE., 88, Ei/AMammMER/D T 18 ZXRE A fith)
FE: W E RIS (BN, 18650 RMMMEREN 18. 0 2XK) .
W MR B T A AR P B R, HPR B R, 58— AR BRER R4 1.5 EX
B BYEFFEEIIT, HBHMLFEMERZ —

(a) HEINH)SIEIXE] 13£0.78 T4

Bl A—MEEER 32 ZKMBETE D, BEZBUETRREER 17 JEIH.

(b) HBHEETREZED 100 Z4R; 2K

(c)  HBARRIER R EER 50%8 L L.
—BIXFIRAES, BIETH 100 BRBEL, SEERBEDEREER 50%, BIFEERE .
BT T B AR 4G st S M AR BE R — TR S - 411/ T % FE N AP AE SR I s o R T F it 2 A Bl 3 B
77 [
AN ARE H B G F t R — R B e . AR R AR SR 6 /i o TRIG BT 2 BT R A HeA 5 Y
BB E T k.
38.3.4.6.4 B3R
RSN FRIRE AL 170C, I EAERBERE S RRKE 6 /N WA Tofg-k, B soi: il BIFRF
BATER,
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.

Fﬁ%?ﬁ% H—%%Eﬁlg <°C) ;!HJ% %é"’f‘%’% *32!3%%% %%EE (HC) %U%‘ %??ﬁié‘
Sample No. TMax1rnum Eﬁ Sample No. Sggm E*
emperature Verdict Temperature Verdict
Cl 91.0 P D1 86.7 P
C2 108.3 P D2 104.9 P
C3 121.8 P D3 100.3 P
C4 104.8 P D4 108.2 p
C5 104.6 P D5 105.6 P
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UN 383 MiA . BEAE KSR Test method and data

38.3.4.7 i T.7: i 7 Test T.7: Overcharge | P

383.4.7.1 HW

AT 90 VF it 7T 76 e H 7 B A v it 4 o b T 7 b P AR S O LR U B B 7 6

38.3.4.7.2 I FR T

70 FL FEL AT 6 2R M1 PR T UL AR K 5 7 R FR R R A A . IR IR B /N LR A R

(2) WEREIAITS R BIEAR AT 18 (REF, X505/ i i 7 it 28 5 k78 e WK P T i 22 R
HEVBNE

(b) flE P UL R R B KT 18RRI A BN L A B K FE L FEL R A9 1.2 3%

WIS BURE FHEAT . BEATRE AR IR 24 /NS S

38.3.4.7.3 B3k _

7t L T A I AE ST I R P AR S 7 R EME, LK, B &ARTER.,

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.

Hamms g REMEER
Sample No. Verdict

A6

A7

A8

A9

B6

B7

B8

a-Aia-2ia-Nia-Aia-Nia-Nia-lig-}

B9
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UN 38.3 ik 7% #4E K45 R Test method and data

38.3.4.8 146 T.8: SEH|JH A Test T.8: Forced discharge l P

38.3.4.8.1 HEY

AT B VAl SR ALt BT i E vt AR A A R S 7

383.4.8.2 KIKFEF

A AR IR FE T 5 12 R 6 BT AR FR U 2R IO 7E AR 0R L R T 1) P4 S O AR LR B 2 1
T # AR

FHIE =R/ AIGE (Y AP 7 SRS F It S R, T LA T MR B . A AT R S e,
R A (] D % T HATE ARG UG RGBT (28 .

38.3.4.8.3 B3R

JR B R TE L I AR RS R R AR R T 7 R AR, TAEA, B ATIER,

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,

Ff it i 5 HRE: REFAER RS HE: BREMEGER

Sample No. Verdict Sample No. Verdict
El P Fl P
E2 P F2 P
E3 P F3 P
E4 P F4 P
E5 P F5 P
Eé6 P F6 P
E7 P F7 P
E8 P F8 P
E9 P F9 P
E10 P F10 P
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B Photos of the sam‘pié"-‘

LA
View of the battery

ER s
View of the battery
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¥ I8/ Photos of the sample

@ BW21 e SR hEE
Rechargeable Li—ion Polymer Battery
FeEEIRHIEE:4.45Vde 11CP4/18/2¢
3.87Vdc/227mAh/0.87Wh #iTHrE:GB 31241-2014
Mfr:Dongguan Amperex Teuhnology Limited
SR RN S 52 =] HEYN Made in Ching
SRR, Bh. FE :J‘dsz/\ktpo E=tunt V=il
B, BZGLER . BB TS EHER.

Ie

AXKKKKK-KXXXX

SPRLIGRES [m]y[E] S/N:NvBW21

HREES 1809000001
o)
CD [E]ze AMD1A000

Date:2021/11/09
r% mnﬁ@lﬁ

1 £ 56 1
View of the battery nameplate

ToAF Lt

View of the component cell
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RIS &R
Test equipment list
A A A
5 5 ) e - |(BEEARE Tg
3 Calibration
No. Name Type Equipment No. D Used
ate
(\D
1. ﬁl??%% 34401A S170 2022.07.07 \
Multimeter
2. %¥%% TP-214 §498 2022.05.13 y
Electronic Scale
AR
3. Low Pressure Chamber Qs el 2021221 v
4. Rapid Temperature Alterate — S633 2022.06.09 v
Chamber
R G
5, Vibration Platform DC-600-6 S659 2022.06.16 v
MR A
6. Shiok Platfarii CL-50 S660 2022.04.25 v
7. The thermal abuse BE-8103 S703 2022.04.07 v
explosion-proof test Chamber
LB AR
S i 6x32-80 638 2022.05.09 v
9. 3R 2 GL240 S691 2022.06.30 v
data collector
Fr T B RE HL
10. Extrusion/acupuncture testing | BE-6064 S464 2022.07.18 \
machine
11. gﬁﬁ'?ﬂ%%&. A 6x32-80 S638 2022.05.09 \
Short-circuit Divice
12. i LN808 S779 2022.03.15 |
Stopwatch
13. A CTS20V10A-GGS S671-3 2022.03.29 V

Battery tester
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NOTES

AmERME “RBMEEHE” T3

This test report is invalid without testing stamp.
FREREAR LW FRAERBIHHEEN;

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

A I 45 R R % 28R A R

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

tested.

S bk (Address): dERIFELHFERFRX FHFEY 8 2
No. 8,Tongjinanlu, Yizhuang Economic & Technological
Development Area, Beijing, China

BB 4R A% (Zipcode): 100176

F 1% (Telephone): 010-64102186
fEE (Fax): 010-64102185

HEF (Email) :wenjuan@cesi.cn
WX 4k (Website): WWW.CESL. CN !_




