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I E L B T Lt T MR T (R5E) ARATE M3
Product Name Rechargeable Li-ion Battery | Client Inventus Power, Inc.- Design Center
BT-000337,
ol e Min: 3.7V, 4900mAbh, RACTsHbE | TN B X R AT OGO 921 SRR P Tukk
Model/Type 18.13Wh Client 5th Floor Western, Changhua Building No.921 Xingye
P Typ: 3.7V, 5200mAh, Address Road, NancunTown,
19.24Wh
NEETEN
R AL 16, il 25 W
Sample . Inventus Power, Inc.
. 16 batteries,25 cells Manufacturer
Quantity
. , s 1|3 7 . .
FE it KR AR il S A 1200 Internationale Parkway, Woodridge, IL 60517,
. Manufacturer
Sample Source | Submitted by Manufacturer USA
Address
O N ~ —
i DO T | BT RS HIRA
Date p p o Factory ICC Electronics (Dongguan),Ltd.
n N p P :[: ; /\/\/\;5," TEE 0 2 =
Testing Kind Entrusted Test Factory Np.23, Shang Yuan Roaq, Qing Xi Town, Dong Guan
Address City, Guangdong P.R. China
Rl Y] - -
. FFUsHSE] (Start Date): 2017.10.10 ZE RIS ] (Complete Date): 2017.10.29
Testing Date
[ TEZNE S IR % (Temperature): (22.1~24.4 ) C; 1% (Humidity): (38~68) %R.H.;
Testing = .
Environment KA 71 (Atmospheric Pressure): 101kPa
WRgbAritE/Jrik | UN 383, Rev.o (KT fafabetmiaf @i B—RmmrEFM) 2 =% 38.3 1 (eJ@fld
Testing TR B 5 L T A )
Standard "Recommendations on the TRANSPORT OF DANGEROUS GOODS-Manual of Tests and Criteria",
/Method sixth revised edition, Part III, 38.3"Lithium metal and lithium ion batteries"(UN 38.3).
HRAE UN 38.3 (R T gl betia fan 2 WA — il AR ) 28 =870 38.3 47 (& jm el it An
I 5 PR HAE Y, X HBAH BT 1 AL . R AR . REA ., e, AN R IR
vaxii B LA St B e ik, e H oo et AT T el a6 DL K o A T H G
Testing According to UN 38.3, batteries are subjected to Altitude simulation, Thermal test, Vibration, Shock,
Description External short circuit and the Overcharge test, its component cells are subjected to Impact and Forced
discharge test.
kit WA TR Quali
Verdict &K Qualified
-‘Lﬁ % A J " H
Tested by "ﬁ:lﬂﬁ’ H#l (Date): 2017.11.01
W "
Checked by ;g HA#l (Date): 2017.11.01
-4
2‘ »z’ H#l (Date): 2017.11.01
it i 3
Approved by

F% Wang Ying: ${ R4 5i A\ Technical Manager

T4k He Penglin: &l 3:1F Vice Director

T FIERF P RN G, N FRRAGHEARIAT, “FRBEAGH, “—RRMOHAE .

Notes: In verdict column ,“P” means pass, “N” means no application, “F” means fail, “—"means no Verdict.
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¥ 3#IR S % B General product information

FE 2 (Sample Type):

el &
Rechargeable or not Yes
S N ,ﬁéé JAN
O | A _ S
Cell Use ectrochemistry
System
Hlig A LERS)
BT-
Use Scanner Battery Model 000337
MR . AL 40 g
componne |15 | Bonoehamiy | 2
"y s
| ;aftﬁ,ﬂ Mode 1S2P System LiNixCoyMn,O;
o A Panasonic
Manufacturer Of Cell
N ] = R B .
L Y 5 UR18650ZY A Rated: 2450mAh
Cell model Cell Capacity TYP: 2600 mAh
a2 AL
Bk HL WUERE BUE REE
Nominal Voltage 3V Rated Capacity 4900mAh Rated Energy 18.13Wh
78 LR 1 L R ORIESE 7 H FLIA 25 I
Max. Charging 4.2V Max. Charging 1750mA ) 1750mA
Charging Current
Voltage Current
JHCH 2 1 f RN TR FL A 78 HLAE L FLIR
Discharge Cut-off | 2.75V | Max. Discharging 3000mA Charge Cut-off 150mA
Voltage Current Current

AT H . HE5 ZRF Test items, sample and Order

%5 Test No. JRITH Test Items F£ 525 Sample No. #5148 Verdict
T1 B E R Altitude simulation Al~A4, B1-B4 P
T2 5 P3R5 Thermal test Al~A4, Bl-B4 P
T3 PR%h Vibration Al~A4, B1-B4 p
T4 i Shock Al~A4, B1-B4 p
TS 4h4E % External short circuit Al~A4, B1-B4 P
T6 $i 5 /%5 & Impact / Crush C1~C5 P
T7 IL ¥ 78 HE Overcharge A5~A8, B5~BS P
T8 SRR Forced discharge D1~D10, E1~E10 P

FERRTIAL R : AT~A8 4 1 RIEI 58 & A HUIRAS : B1~B8 ¥ 50 (RIEI 8 & A HUIRE : C1~C5 9 1 IXFEH 50 % BUE &
H: DI~DI10: 1 IRPEMATBEBHVRE: E1~E10: 50 XY 78 2T ARE . H: A1~A8. BI~B8 JyHiitidl, C1~C5.
D1~D10. E1~E10 Ko,

Pretreatment of the samples: A1~AS8 in first cycle in fully charged states; B1~B8: in after 50 cycles ending in fully charged
states;C1~C5: in first cycle at 50% of the design rated capacity;
after 50 cycles in fully discharged states.
NOTES: A1~A8, B1~B8 are batteries, C1~C5 , D1~D10, E1~E10 are component cells.

D1~D10: in first cycle in fully discharged states; E1~E10: in

IR -

TI | — |

T | -

T6
T7
T8

|

— £E98 End
— #5098 End

™3 | - [ T4 ] - [ T5] - | 4% End |
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UN 38.3 MR A¥E B K45 8 Test method and data

FHL Vb B A8 251 FEL Yt 2H )5 B Mass of cell or battery (M) R R BRAE Mass loss limit
M<lg 0.5%
1 g<M<75¢g 0.2%
M>75¢ 0.1%
38.3.4.1 R4 T.1: /& EAEAI Test T.1: Altitude simulation P
3834.1.1 H 1

ARIAANLEAR B2 TR 2B .

38.3.4.1.2 REFET

TR FEL VA R ZH B AE R )55 T BT 116 TIAAMPAEGIREE (20£5) CRAFZE D 6 /M

38.3.4.1.3 % R

MRTCBIN TTHER . oM. CRERATCEE K, JF HARA e it e i 4175 6 f5 BT % F S AN/ N T
HAEBAT X — oI AT A 90% o HIIB AN AL BT 50X — 2R . A S8 L Y ZRANE T T 58 20 IR
ARG FEH AT FE A . A % L B EESRANTE T 58 AT FRUIR 25 e X6 FL T A R L 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 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.

= Ny TN

l‘;g i35 A Before test iR56J5 After test FET | R .

Sample JiE(g) HE(V) JiE(g) LR (V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 118.706 4.170 118.699 4.168 0.006 0.048 P
A2 118.807 4.168 118.797 4.166 0.008 0.048 P
A3 118.666 4.168 118.653 4.166 0.011 0.048 P
A4 118.568 4.169 118.561 4.167 0.006 0.048 P
B1 118.821 4.167 118.815 4.166 0.005 0.024 P
B2 118.426 4.172 118.418 4.170 0.007 0.048 P
B3 118.484 4.172 118.478 4.170 0.005 0.048 P
B4 118.708 4.166 118.703 4.164 0.004 0.048 P
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UN 38.3 MR A¥E B K45 8 Test method and data

38.3.4.2 46 T.2: R EIXI Test T.2: Thermal test | P

383.4.2.1 H 1

AR PP Aty R LR BE B PRV 2L 1) 5 R P A A S R o e M) SRR i P i AR A AT 1)
38.3.4.2.2 g T

0 FEL AT L AL N e AE SR 5 T (72420 C AR D 6 /N, 3255 BRI IR 55T (-40£2)°C
TAFIR D 6 /N o PN S 10 B2 2 8] B fe KN TR TRV Ry 30 20 o it — TR PP B HEAT, LS8R 10 7K,
B R A AR Y A I A AE A B IR B (20£5) C AR 24 /NN o TR ey A i vt 2H, B FE Tk
I T8 Ui 2 FAY IS T 2820 2 12 /8

38.3.4.2.3 F R

MRTCBIN ToHR . oM. TCRERATEEE K, JF HAEA 0 it e i 4175 06 f5 BT % f S AN/ N T
HAEAT X — I AT L A 90% o HIB AN B AL BT 53X — 2R . A 58 U Y ERANE T T 58 2O IR
A e L i R FEL VB

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 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.

S I R IA B R IA

gg 156 H Before test U J5 After test FEE | R N

Sample FiE(g) HL (V) JiE(g) HL (V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)

Al 118.699 4.168 118.658 4.129 0.035 0.936 P
A2 118.797 4.166 118.753 4.129 0.037 0.888 P
A3 118.653 4.166 118.622 4.128 0.026 0912 P
A4 118.561 4.167 118.517 4.128 0.037 0.936 P
B1 118.815 4.166 118.768 4.128 0.040 0912 P
B2 118.418 4.170 118.377 4.130 0.035 0.959 P
B3 118.478 4.170 118.434 4.130 0.037 0.959 P
B4 118.703 4.164 118.652 4.116 0.043 1.153 P
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UN 38.3 MR A¥E B K45 8 Test method and data

38.3.4.3 k% T.3: 4K 3 Test T.3: Vibration | P

38.343.1 H 1

AR BRI far i R T IR BN o

38.3.4.32 g T

RV AN V2 K T IRV & (EAFIE R IR, JERe R Pl SEHAL IR IR S . IRBDNLE E5Z Y,
BRFAE 7 R 250 200 #h2Z 2 18], FEIAIE] 7 #6725, B8R 15 p%h. X —4Rahd R = A FLAH I B R
LRI T A E AT 12 9k, B3I 3 /e e — MRS ] 0 255 i 18] 2 L
PEXTEAR TR, YRR 12 T 5o iyb A d il CR it Al R B 2D, Aot 12 o B R )
Rl CRABSHIZE) A AN .

XPHATNR B . DN 7 R 2T IR, DREF 1ga RISROKINEE, ELRIPRIER] 18 2k . SR Ja R IR iE R Fr
£ 0.8 K CEVRAE 1.6 KD, FFEINGAR B2 i KN LA 2] 8g, (BARL) Ty 50 #2580 . K KM L
TRFFAE 8gn HLBIHAAHRIYINE 200 %K -

38.3.4.3.3 Z R

I FAREG th AR 5 OB . O oA ERERATCE K, I HAR NS f it B A A AR 28 = A
L2235 b BRE6 Ja B S RIS £ 0T % R AN /N TR HEAT I — 109 T S 9096 o FL b NI Fi b ZH B 4+
EARBENR . A I B ZORANE F T 58 T8O IR A 12050 FL VB A it 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 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.

S T Ny TN

Z;E:; {56 AT Before test R J5 After test RS | i BT

Sample JFiE(g) ML (V) JE(g) M & (V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 118.658 4.129 118.655 4.128 0.003 0.024 P
A2 118.753 4.129 118.751 4.128 0.002 0.024 P
A3 118.622 4.128 118.620 4.127 0.002 0.024 P
A4 118.517 4.128 118.515 4.128 0.002 0.000 P
B1 118.768 4,128 118.766 4.127 0.002 0.024 P
B2 118.377 4.130 118.375 4.130 0.002 0.000 P
B3 118.434 4.130 118.433 4.129 0.001 0.024 P
B4 118.652 4.116 118.650 4.113 0.002 0.073 P
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UN 38.3 MR A¥E B K45 8 Test method and data

38.3.4.4 146 T4: b dF T.4: Shock | P

383.4.4.1 H 1)

AR IR SO0 PR b R b b 2E Ko g R T S

38.3.4.4.2 REFEF

P YR Rt P R R S R R RG2S L, SRS RIS T A BT Ak . A A %
BRI EE 1508, FAK P HpEEmT R]) 6 =R IEsZ P bt . F4h, AN KB 24 52 B KOs & 50g, F
Fik R AR ) 11 ZFP A9 IE a2 o vy o A4 Fh s 20 7 AR AR Pt 2L 4D 5 8 T 28 52 AN TR e RN T &2 1 2 1E 5%
Wk

[REN BRI ki R
AEIIBAL | 1508 BUMERE (g) = (SN 6ms
KA HL AL 508, IR (g) = [S=oriiBn Ims
E: REDATRR.

RS L 2 A0 = A TR 2 A R i B R Yt A 22 U S Y IE Ty TR 4232 =k bk, B AE IR T TR 223 = IR

i, EIRR 18 kb,

38.3.4.4.3 % R

MRTBI THER S oM. CRERATCE K, IF HAEA 0 i it B i i 4178 06 J5 BT % f S AN/ N T

HAERATIX —alIR AT FL IR 1K 90% o FEAT LB A RIAF & 0K — ZR . A7 R AR A ZORAIE M T 58 ik

A58 FE R R 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.

Battery Minimum peak acceleration Pulse duration
. . 100850 .. .
Small batteries 150 g, or result of formula Acceleration (g,) = e whichever is smaller 6ms
. . 30000 . .
Large batteries 50gs or result of formula Acceleration (g,) = o whichever is smaller 11ms
* Mass is expressed in kilograms. .

38.3.4.4.3 Requirement
Cells and batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture and no fire and if the open
circuit voltage of each test cell or battery after testing is not less than 90% of its voltage immediately prior to this procedure. The

requirement relating to voltage is not applicable to test cells and batteries at fully discharged states.
- O INEY oA
gg 56 A Before test I J5 After test FET | R .
Sample () HE(V) i (g) HiJE(V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 118.655 4.128 118.654 4.128 0.001 0.000 P
A2 118.751 4.128 118.751 4.127 0.000 0.024 P
A3 118.620 4.127 118.619 4.127 0.001 0.000 P
A4 118.515 4.128 118.515 4.128 0.000 0.000 P
B1 118.766 4.127 118.765 4.127 0.001 0.000 P
B2 118.375 4.130 118.374 4.129 0.001 0.024 P
B3 118.433 4.129 118.432 4.128 0.001 0.024 P
B4 118.650 4.113 118.649 4.113 0.001 0.000 P
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38.3.4.5 WUk T.5: 4MEF%EEE T.5: External short circuit | P

383451 H 1

ARG AR AU S BT LI

e R B R T A 2 — BRI T s, (AP FEIR EAR A ) 57 24°C o I # (A B T A b s Vb 2
RN, FEEAT PRAEANIC SR . AN SR ITGVE VAL, /N Y r i R i 2 R 22 /0y 6h, KR H b R H b A
A/ 12h, SRS Eth B VA TR 57+4°C A2 BT HBE /N T 0.1 RRG 155 6 25 1F -

X —J B SR B AE FV B RV A A SR IR B[R B 57 £4°CIadk el 22 /b 1 /N, PR e, IR E T PR
i T HE R, R T %A

LI R, B2 T B I A 8 AE A B PR B U P A% 1 S BT

38.3.4.53 Z R

InFA TR A 170°C, I HAE IR A b SOl Jn 6 N eI B, ok, HhAT
RN & A IEK .

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, and 12 hours for large cells and large
batteries. Then the cell or battery at 57 + 4 °C shall be subjected to one short circuit condition with a total
external resistance of less than 0.1 ohm.

This short circuit condition is continued for at least one hour after the cell or battery external case temperature
has returned to 57 + 4 °C, or in the case of the large batteries, has decreased by half of the maximum temperature
increase observed during the test and remains below that value.

The short circuit and cooling down phases shall be conducted at least at ambient temperature.

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
disassembly, no rupture and no fire within six hours of this test.

R TR i (CC) FIE: REFFEER
Sample No. Maximum Temperature Verdict
Al 58.0 P
A2 58.4 P
A3 59.0 P
A4 58.3 P
Bl 58.9 P
B2 58.6 P
B3 58.7 P
B4 59.2 P




75 %5 (Report. No.) : S17-B0849-1 % 8 W 3t 15 T (Page 8 of 15)

UN 38.3 MR A¥E B K45 8 Test method and data

38.3.4.6 X5 T.6 A: fHiili Test T.6 A: Impact | P

38.3.4.6.1 H 1

AR B 6 A AU 8 o7 B T A5 T B 3 R P R ORI A

38.3.4.6.2 WA F—lEdr GEMTEHAA/NT 18 ZKMEAE -

BURE L BT B AR B — ) 316 BN RTAAE I O, R ELAR 15.8 =K £0.1 =
Ky KEZEAD 6 FHK, sl KimiRE, MoFZKE H—H 0.1 TL0.1 TIRAEmEN 61+2.5
JE K e A ik 2B RCRE A SUAE s A3 — A J L350 R AL 0 ¥ 4% S 7 /) ) 3 EL LIS B TE
DA T8 EPIE SUE T ] T 5] SV RN 5K SRR T & 90 VR T

e p0ike, VRN PR AT I S RBHE R D I BLAR 15.8 220K £0.1 20K 25 i 2% 1 A Al
EH. FlFERLZ kg,

38.3.4.6.4 E R

WA IR E A 170°C, I AR FE b SOk B J5 6 /NN o Jomie, Jok, R HURT L
AT & A TTER .

38.3.4.6.1 Purpose

These tests simulate mechanical abuse from an impact or crush that may result in an internal short circuit.
38.3.4.6.2 Test 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 316 stainless steel bar is to be placed
across the centre of the sample. A 9.1 kg + 0.1 kg mass is to be dropped from a height of 61 & 2.5 cm at the
intersection of the bar and sample in a controlled manner using a near frictionless, vertical sliding track or
channel with minimal drag on the falling mass. The vertical track or channel used to guide the falling mass shall
be oriented 90 degrees from the horizontal supporting surface.

The test sample is to be impacted with its longitudinal axis parallel to the flat surface and perpendicular to the
longitudinal axis of the 15.8 mm + 0.1mm diameter curved surface lying across the centre of the test sample.
Each sample is to be subjected to only a single impact.

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.

R TR i (CC) FIE: REFFEER
Sample No. Maximum Temperature Verdict
Cl 122.3 P
C2 113.9 P
C3 117.0 P
C4 118.7 P
C5 118.2 P
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38.3.4.6 4% T.6 B: #Jk Test T.6 B: Crush | N

38.3.4.6.1 H 1
AR B 6 A AU 8 o7 B T A5 T B 3 R P R ORI A
38.3.4.6.3 IRIGFETF—H7E GERTHA . 283, B /40 rl R BRI T 18 =K 154 i)
e WREEATRRITS S W, 18650 FMINE RN 18. 0 22K) .
W FL B BT A A PN T Z BB 1, 5% 1 0 BB N R, 258 — N md s B2 K200 1.5 JEK
Yo FEIRFFEEBEAT, KNIEHBLLL T =R —

(a)  JANE I EIER] 1340.78 T4

filtn. I — MG ZEEAT 32 2 KIWUETI /), B ERUET 3] 17 J8iH .

(b) Al T ED 100 ZAR; 5%

(¢)  HIWATLIER IR A6 B 50%E L L.
—HIXFIRKIET), ML TR 100 Z2REGEL, siRbA IR 2K R B K 50%, HIAT#EER L 7).
PR TR m A 2 v il N7 AN e 5 ) — TRt s o 2L 11 /68 T3 9 FEL s S DAY TR SR T It s o B0 TS Pt 82 M i 2 L
F 75 TaD it s
A URE AL B O R R — R i o TR B R SR L8 6 /NI o e IR A8t 22 i AR A T At X6 )
SERY NI C e R
38.3.4.6.4 E R
WA TR AN 170°C, I HAE RIS b S50 5 6 /N N TCfiiR . TR, ok, BBl
LB RN & A IR
38.3.4.6.1 Purpose
These tests simulate mechanical abuse from an impact or crush that may result in an internal short circuit.
38.3.4.6.3 Test 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 18 650 cells 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 not exceed 170 °C and there is
no disassembly and no fire during the test and within six hours after this test.

B w5 e (CC) FIE: ROFAFEER
Sample No. Maximum Temperature Verdict
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38.3.4.7 k%0 T.7: L5t Test T.7: Overcharge | P

3834.7.1 H 1

ASGREG VP Ak 7T 70 R P G 1 P v 2 A PR AT 7S R R 2 R S R S IR VL R 7

38.3.4.72 WL/

78 FHL L JAT A0 U 1) 3 7 S UL ) B R B 78 LR P A o X6 Y i/ LTS O BN

(a) i3 P AR A P R R AN KT 18 BRI, K0 P g /) L s N7 P b L s DR/ L oL S Y 5 8 22 AR
IV

(b) i3 A 2 WA 78 B L R T 18 AR, 156 A i/ HL S N die K e B LI ) 1.2 £

I SAE PR B R BEAT . AT IR AN IRy 24 /)

38.3.4.7.3 Z R

Fe L A e BEAT R AR TP ARG S 7 RN TR, ek K, BT A ARTE 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 disassembly and no fire within seven days of the test.

B2 HIE: ROFEER
Sample No. Verdict
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UN 38.3 MR A¥E B K45 8 Test method and data

38.3.4.8 {45 T.8: 5l i H Test T.8: Forced discharge | P

38.34.8.1 H M

ARG PP At 57 R b 7 L PRV 7 32 9 1) T FER 0L )

38.3.4.82 WL/

A R A ARSI T 5 12 R AR ELIAT R P Y08 o B AE R R PR 45 T 0 A 45 8 PR B K0 R R R 25 1
N iR

R 2 K/ B A FELBE S 5 e FE I A BB, TF SEAS R 45 OB U . W ERAS LI EEAT SR AR O
TR TR] /N 2% HLAUE 73 BB AT AR B F i (2.

38.3.4.83 % R

J5 R b B E L H B A A R AR T AES 5 7 R TERAR, oK, BIRT S A TIER

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 a 12V 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 disassembly and no fire during the test and within
seven days after the test.

FEdh o 5 HIE: RETFEER B 5 FIE: RAEHFEER

Sample No. Verdict Sample No. Verdict
Dl P El P
D2 P E2 P
D3 P E3 P
D4 P E4 P
D5 P E5 P
D6 P E6 P
D7 P E7 P
D8 P E8 P
D9 P E9 P
D10 P E10 P
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¥ B8 F Photos of the sample
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Battery appearance
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Battery appearance
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¥ B8 F Photos of the sample

MH45692

& & ®e

i<l LISTED
Li-ion |.T.E. ACCESSORY

4

{®) PowerPrecision+
Factory ICC ELECTRONICS(DONGGUAN
B =)

Cell Origin China Finished in China Lﬁ‘ﬂ.%l!.= 3
P/N: BT-000337-01 REV: X

(TR R LR T

ID: PA36GA9051A_A0010 MFD:05Sep17

HLZH B4 1t
Battery Nameplate

WARNING: Do not disassemble, shortcircut, or dispose of in fre.
CAUTION: Risk o explosion f batlery is replaced by an incorect type.
Dispose of used battenes according lo instructions.

] wuﬁ*i%ﬁﬁﬁﬁ.ﬂmﬂﬁﬁ.ﬁfnwﬁ&

HLVZH B4
Battery Nameplate
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¥ B8 F Photos of the sample
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Test equipment list
= =1 =1 V- W 7/_'
No. Name Type Equipment No. Calibration Date D
RN TN
1 ?}&.Kbﬁ% H DC-300-3 CIS1559-001 2018.04.18 V
. Vibration Platform
UiGEE vas) N
2. Shock Platform CL-50/KCL-2000 CIS1559-002 2018.04.18
PRV 3 2 A B T B AT
3 Battery short circuit by BE-8102 CIS1559-005 2018.04.18 \
N J= R IO A
4 BRI BE-8104 CIS1559-007 2018.04.18 \
. Low Pressure Chamber
[T SR
5 High-Low Temperature CE61PF CIS1737-039 2018.04.18 v
FEL Y 78 T FEL K A
6. Battery Charge And HYNN-BP-2020A CIS1737-048 2018.04.18 v
Discharging Tester
Kl R A
DL82 IS1559-01 2018.04.1
7. Data Collector 820 CIS1539-019 018.04.18 v
HlfE R A
8 Data Collector DL820 CIS1559-020 2018.04.18 N
9 ﬁ.%ﬁﬁﬁﬂé 34461A CIS165M-031 2018.04.18 \
. Digital multimeter
LTRF
10. Electronic Scale JJ224BC CIS1737-033 2018.04.18 N
GEBER GRS
11. ﬁ&tﬁanﬁjﬁshon 6X32A CIS1559-026 2018.04.18 N
FLH 78 80 FEL Y 1K A
12. Battery Charge And 20V5A CIS1559-022 2018.04.18 \
Discharging Tester
3 y SR IA
13. it Bl L BE-8106 CIS1559-009 2018.04.18 V

Shock Testing Machine
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This test report is invalid without testing stamp.

KRG ARG AR SEW FREADNF I EE,

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

ARG R R RN ARG

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

tested.
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