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Product Name Lithium-ion Rechargeable Client Guangxi Zhuoneng New Energy
Cell Technology Co., Ltd.
o PR A XN TR IX 5
. GZNS18650MP-2000mAh | Zft g | kX
R Rk S . Corporation Limited Area 1 Huangma
Model/T , 3.6V, 2000mAh (/AN | Client ; ca.Aarea 1 - ,
odel/Type PTC) , 72Wh Address quustrlal Zope, Qinbei District, Qinzhou
City Guangxi Zhuang
Autonomous Region, China
FE A JUf I 35 il & A [ 2485
Sample Quantity 35 Component cells Manufacturer | Same as Client
N y SR 1 38 7 i
Bk PR BERIBIE G
Sample Source Submitted by Manufacturer Address Same as Client Address
WOk H 3 2019.05.08 GV B
Receipt Sample Date o Factory Same as Client
; n " IR h _ N
e AR A B s
Testing Kind Entrusted Test Y Same as Client Address
Address
K% 1 ) - A
. JF4R S a] (Start Date) : 2019.05.08 g5 H] (Complete Date) : 2019.06.17
Testing Date
RIS IR 1% (Temperature):  (21.7~24.8) C; Y J¥ (Humidity):  (24~41) %R.H.;

Testing Environment

K J1(Atmospheric Pressure): 101kPa

UN 38.3, Rev.6 (KT fab B2 Wiz i 0t B —R I AARHETF M) 28 =37 38.3 15 (&

Y AR IIRE JiE B b R 5 R YL A )
Testing Standard "Recommendations on the TRANSPORT OF DANGEROUS GOODS-Manual of Tests and
/Method Criteria", sixth revised edition, Part III, 38.3"Lithium metal and lithium ion batteries"(UN
38.3).
G UN 38.3 (511 ko Be iz fn () it il -B—ial B bR e T ) 28 =873 38.3 717 (<&
JE AR RN B F A ), X R EAT T R RO . IR IRBR
g | PRI AR AR LU N AT XSG AT T ek AR IS

Testing Description

JEH A o

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

I 4518 Verdict

452K Qualified

& % Tested by Z_ H# (Date) : 2019.06.17
# 1% Checked by %H 7@ H ¥ (Date) : 2019.06.18

*'F-f ,'% 18 (Date) : 2019.06.18 | sy ,
fit #E . & Laborato
Approved by T4 Wang Ying: £ AR 4177 A\ Technical Manager \ %—‘é xﬁ, y

T Guo Jianyu: i 177 A Quality Manager
A 4K He Penglin: 31T Vice Director

(5)

T FLER PRI G

Notes:

In verdict column ,“P” means pass, “N” means no application, “F” means fail, “—”

NPEORANE BORBEAT, “FPRapAGH, “—FRRAHHE .

means no Verdict.
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FE i #53AR X B General product information
FE A 2R (Sample Type):
S AT Al A 2
Rechargeable or not YES
M HLith JiEBes LT il et by = IUH R
Cell Use Electrical Products Electrochemistry System | /Li(NiCoMn)O,
i _ e —
Use Battery Model
AR TT = _ AL A o) _
O il Composglg Mode Electrochemistry System
B R A=)
attery
Manufacturer Of -
Cell
IS _ e _
Cell model Cell Capacity
i
/; /_( D r‘vﬁ:%tfqa mﬁ%AbE
Y LI sev | UEAE 2000mAnL | PUERER: 7 yWh
Nominal Voltage Rated Capacity Rated Energy
78 HL R ) H s I RS 70 HL IR e
Max. Charging 4.2V Max. Charging 2000mA . 600mA
Charging Current
Voltage Current
GRS ENEN R KT HL LI FE LA E LA
Discharge Cut-off 2.75V Max. Discharging 10000mA | Charge Cut-off 40mA
Voltage Current Current
WRTRE . #5 ZRFF Test items, sample and Order
WG 5 Test No. I H Test Items FE iS5 Sample No. 451t Verdict
T1 B E R Altitude simulation Al1~A10 P
T2 M IRY Thermal test Al~A10 P
T3 P35l Vibration A1~A10 P
T4 Mrifi Shock A1~A10 P
TS A1H % External short circuit A1~A10 P
T6 f# /45 & Impact / Crush C1~C5 p
T7 I 5 78 FL Overcharge — N
T8 sl Forced discharge Al11~A20, B1~B10 P
FEMIOTRALEE: A1~A10 24 1 IRPEFRSERFEHUIRAS:  C1~C5 N 1 IKTEHF 50% 4UE 28 h: DI~DI10: 1 IKAEIASE AR
KA B1~E10: 50 RFEFR 58 RTHURE .
Pretreatment of the samples: A1~A10: at first cycle in fully charged states; C1~C5: at first cycle at 50% of the design rated
capacity; DI1~DI0: at first cycle in fully discharged states; E1I~E10: at 50 cycle in fully discharged states.
TR W <
(1] - [12] ~ [B] ~[®] - [15] ~ [#kea]
~ [k End
— | % End
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UN 38.3 A 7 B KGR Test method and data

Pyt B 2 1 Lt 21 )5 iR Mass of cell or battery (M) i 5 K BB Mass loss limit
M<lg 0.5%
1 g<M<75g 0.2%
M>75g 0.1%
38.3.4.1 iRE T.1: = A4 Test T.1: Altitude simulation P
383411 H 1

AARIAHULEAR B 5 T s .

38.3.4.1.2 LT

TR FEL VA PR L 2H N A I ) A5 T BRI T 1.6 TR A (20£5) C AP A 6 /M

38.3.4.1.3 % 5k

WMRTCBN o ORAR. ORERAITEHEE K, I HARA 0 v bl e it 20 72 1050 5 1 T i R S AN T
FAERAT X — 50 BT LS ) 9096 o AL MR i 4 B AT 451X — SR o A7 5% L s R SR ANIE ] T 58 4 Tl iR
ARG AT FE A o A G S S SRANTE ] T 58 A B FRIR A R X FL T A FL 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.

= Ao ;

g%ﬁ 156 B Before test I 5 After test B | SR b
Sample JiHE(g) LR (V) JiE(g) HiLE(V) | Mass loss | Voltage loss Verdict

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

Al 43.5108 4.1671 43.5101 4.1668 0.00 0.01 P

A2 43.3594 4.1702 43.3585 4.1699 0.00 0.01 P

A3 43.4380 4.1701 43.4375 4.1698 0.00 0.01 P

A4 43.5932 4.1650 43.5926 4.1647 0.00 0.01 P

A5 43.3773 4.1710 43.3765 4.1706 0.00 0.01 P

A6 43.2886 4.1744 43.2881 4.1740 0.00 0.01 P

A7 43.5904 4.1724 43.5895 4.1721 0.00 0.01 P

A8 43.4932 4.1712 43.4926 4.1709 0.00 0.01 P

A9 43.5256 4.1568 43.5245 4.1565 0.00 0.01 P

Al10 43.7917 4.1683 43.7905 4.1681 0.00 0.00 P
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UN 38.3 A 7 B KGR Test method and data

38.3.4.2 A T.2: W ZIX%: Test T.2: Thermal test | P

383.42.1 H 1

AR IR PPty PR LR 5 P T ZH 1) 8 S 5 s R P S R e o T R FH R AR i (1 1 AR AR AT 1

38.3.4.2.2 KT

TR0 LT AT FRLH 2H B S AR IR A T (7222) CRAFI AR D 6 /NN, B AR B2 AE T (-40£2)°C

AT 6 /NN o PR SR Bt FEE 2 18] FR g KN TR (] BE o 30 20 e b — R AL HEAT, LS8R 10 4K,

B A A P IR0 AV R HV AR IR BRI (20£5) C RAF 24 /MBS o 0 TR AL b AT fi b, BR i T

S At S8 (T I TR 22/ N 12 /N

38.3.4.2.3 # 3k

WMARTER T AR OBERATEHEE K, JF HLAREANR: i b il e it 2 72 1050 i T i U S AN T
FAEIAT X G BT L 90% o R AT LA BIAT A 3X — 5K o A7 5¢ M s IR 2SR AN H T 58 ok

UMﬁ%%mﬁ%mm

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.

o T :

g%ﬂ A% HIT Before test P55 After test T | dEs R bl
Sample JiiE(g) HL (V) JiiEE(g) Hi (V) | Mass loss | Voltage loss Verdict

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

Al 43.5101 4.1668 43.5055 4.1661 0.01 0.02 P

A2 43.3585 4.1699 43.3536 4.1691 0.01 0.02 P

A3 43.4375 4.1698 43.4334 4.1693 0.01 0.01 P

A4 43.5926 4.1647 43.5865 4.1640 0.01 0.02 P

AS 43.3765 4.1706 43.3735 4.1695 0.01 0.03 P

A6 43.2881 4.1740 43.2851 4.1730 0.01 0.02 P

A7 43.5895 4.1721 43.5861 4.1711 0.01 0.02 P

A8 43.4926 4.1709 43.4885 4.1696 0.01 0.03 P

A9 43.5245 4.1565 43.5212 4.1555 0.01 0.02 P

A10 43.7905 4.1681 43.7871 4.1673 0.01 0.02 P
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UN 38.3 A 7 B KGR Test method and data

38.3.4.3 % T.3: ¥k 3)) Test T.3: Vibration | P

383.43.1 H 1

AU LS i I R (R PR o

38.3.4.3.2 KT

R AN V2 S T TR & (HARIE BRI ARTE,  JF REHER) AT SRR s . IRah ML ISR,
PFRAE T 25 A 200 A2 2 0], PEBIE] 7 #62%, #5000 15 2pfhe IX—4Rahid FEAU0T = A T AR R H A HLtb
IR AT A AT 12 9k, B3O 3 /e e — AR 1] 250 i 18
VEXRPEEAIRAR A, 0 RTTRAE 12 T 5o it Al s it 2l CR it RN R B D), For 12 T 5 SR )
Rt gl R 7 A .

XPHAVN R AL N7 BRZZOTAR, ORFF 1ga IR INIE S, BRARIES] 18 k. SRRl O/ fr
7£0.8 2K CRMWHE 1.6 22K) , IR IR 5 25 KN LS 8g, (BIRLAN 50 #22) o Kedm KN
JEQRFFAE 8ga HEIMUAIE N ] 200 #2%

38.3.4.3.3 % >k

W RARK P ANRR G B e . o ToR R BRI, I HLAEA G A i s i 2 A 5 — A
L2 5 ARG e AR S RTINS ) I i R s AN /N T AE REA T IR 16 iy L P 189 9096 o FELVHLARTT FEL s 2 RIVAY
AR o A 9% HL s B RANIE T T 56 4 BORR A B 50 i it A TR A

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.

o N ;
gg 136 1T Before test NI 5 After test G | R S
Sample JiE(g) HL (V) JiiE(g) HL (V) | Mass loss | Voltage loss Verdict

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

Al 43.5055 4.1661 43.5045 4.1657 0.00 0.01 P

A2 43.3536 4.1691 43.3510 4.1686 0.01 0.01 P

A3 43.4334 4.1693 43.4314 4.1689 0.00 0.01 P

A4 43.5865 4.1640 43.5845 4.1635 0.00 0.01 P

A5 43.3735 4.1695 43.3710 4.1690 0.01 0.01 P

A6 43.2851 4.1730 43.2821 4.1725 0.01 0.01 P

A7 43.5861 4.1711 43.5845 4.1705 0.00 0.01 P

A8 43.4885 4.1696 43.4865 4.1691 0.00 0.01 P

A9 43.5212 4.1555 43.5201 4.1550 0.00 0.01 P

Al10 43,7871 4.1673 43.7855 4.1668 0.00 0.01 P
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UN 38.3 A 7 B KGR Test method and data

38.3.4.4 kI T4: 3 i T4: Shock | P

383441 H 1

AR I ABEAEL H A E e o) e ) AT S

38.3.4.4.2 KT

FEL Y AT FEL e 2 P A S A ] A b b, SRS R PR A R A e T . RS M4 52
B RIE L 1508, KT RFEEI 8] 6 2#P (1) 1Bt . S94bh, RRAN KA L2 48 52 F5 KOs B 50g, Fl
kRSN (] 11 200 2 E a2 b o BN FLth 28 S AR 5 T 4L 1) 5 8 11 448 52 AN TR e RN (1) 2 1 5%
Wbt

4 ENIE T s R A ]
AN 150g, BN (g) = [~ 6ms
KA AL 50, SBINHSE (g) = [Sorrbiybe s 1ns
e PR LA TRK.

RS HL 2 200E = A A 0 R i et A 2 S (R IE S 485 =k bl R AE IR 2% = IR
i, EIAZ 18 ke

38.3.4.4.3 % 5k

WMARTCB o TORAR. ORERAITEHEE K, I HARA 0 v bl e it 20 72 3050 5 ) T i R s AN T
HAEATIX IR T RS IR 9096 o FLHUONT FE it 2 BT 53— oK. A7 o0 L IS IV SR ANTE ] - 58 4Tl AR
AR5 R L2

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) = |=—== whichever is smaller 6ms
. e . 30000 . .
Large batteries 50g, or result of formula Acceleration (g,) = s 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.
v N R S
g%ﬂ IR0 i Before test R4 5 After test B | SR T
Sample JiiE(g) HL (V) JiiE(g) Hi (V) | Mass loss | Voltage loss Verdict
No. Mass Voltage Mass Voltage (%) (%)
Al 43.5045 4.1657 43.5025 4.1651 0.00 0.01 P
A2 43.3510 4.1686 43.3480 4.1681 0.01 0.01 P
A3 434314 4.1689 43.4301 4.1685 0.00 0.01 P
A4 43.5845 4.1635 43.5825 4.1631 0.00 0.01 P
A5 43.3710 4.1690 433681 4.1685 0.01 0.01 P
A6 43.2821 4.1725 43.2801 4.1720 0.00 0.01 P
A7 43,5845 4.1705 435821 4.1700 0.01 0.01 P
A8 43.4865 4.1691 43.4845 4.1688 0.00 0.01 P
A9 43,5201 4.1550 435195 4.1546 0.00 0.01 P
Al0 43,7855 4.1668 43,7833 4.1664 0.01 0.01 P
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UN 38.3 A 7 B KGR Test method and data

38.3.4.5 1A% T.5: AMiBKIEE T.5: External short circuit | P

383451 H 1

ARIGASAUS I FS R

e Rt o e i A 2 BN TR RIS, A SLARSEIR LA 21 57 £4°C o AR [ Bk r i el L 4]
PNV 17 47 P e i e U R TR O 11 7 S e TP NP SR Y S 4 DAVAR S ol ) PN R I S
NA /DA 12he AR JE A HLIh R I ALAE 57+4°C &2 AN FBH /N 0.1 WA 1) J 2% 2% 1

IX B A I A L Tt B PRI A A ST [T 1) 57 £ 4°C JE ks a0 1 /NI, SRR i, iR B S By
et THE 2, IFEAR T A

LI i, B2 T BT R N A I PR i B2 A F T 3T

38.3.4.5.3 % ok

RS AN BT 170°C, JF AR Rt SOk % i 6 AN TGARIA . ERiER, Joild kK, r Nt
HRIFT A ATHE R .

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.

B G B (C) HE: RO EER

Sample No. Maximum Temperature Verdict
Al 103.4 P
A2 104.8 P
A3 101.2 P
A4 103.8 P
A5 105.1 P
A6 104.8 P
A7 103.8 P
A8 104.5 P
A9 104.1 P
Al0 101.4 P




%% 5 (Report. No.): S19-B0418-1 % 8 Wl 4L 14 Ti(Page 8 of 14)

UN 38.3 A 7 B KGR Test method and data

38.3.4.6 k% T.6 A: fifiili Test T.6 A: Impact | P

383.4.6.1 H 1

AT RIS AU o s T 5 ] RESE 18 P TS R DA LA AR

38.3.4.6.2 WL P—iih GaM T EHAANT 18 KN BAE )

TFE FL I T R B3R R TR e — ) 316 BUAE AR/ L, AR AT 15.8 2K £0.1 2
K, KEZRAD 6 HK, st omf R, M oFZ K& 5091 Trw+0.1 TrEREN 61125
JHEK i b A B FR AR AT AL, AT — A U350 R IR« 0 VA B ) /) PR A 20T 3
PAFEEH . o BPNTE s ] 15 | P AR S K SCHEEAR T & 90 SR T

AT HRE, VRIS PR TP AT I SRS RE D I AR 15.8 222K 0.1 22K 25 1 3% 1 i AUl
M. B WRERAZ Kk

38.3.4.6.4 % 3k

RS e AN B 170°C, I HAE WIS R Sk Jn 6 /NN A el (A TGSk, HEHRT s it 2 B A
ARTEK

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.

ERE RS I (C)H HE: T EER
Sample No. Maximum Temperature Verdict

Cl1 27.8 P

C2 28.1 P

C3 27.6 P

C4 28.4 P

C5 28.5 P




%% 5 (Report. No.): S19-B0418-1 %9 U1 4L 14 Ti(Page 9 of 14)

UN 38.3 A 7 B KGR Test method and data

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

383.4.6.1 H 1
AT RIS AU o s T 5 ] RESE 18 P TS R DA LA AR
38.3.4.6.3 W REFF—HF . GEMTHATIE . 2e%e. il /4l it A S A2/ T 18 K (K B AT i)
e A HARTR RIS E (B, 18650 HVMAY E AN 18.0 Z=K) .
K Bt BT A F U BCAE PR AP T B35 I, 50 D BERRI R, #2505 — Ml BRI KL 1.5 K
Ao YRS FREEHEAT, FIELBLLLR =MiE i —:

(a) AN EIE ] 13£0.78 T4

Bldn: Fl—/MEZEEAR 32 KRR TUR Y, H RT3k 21 17 JEin .

(b)  Fjt AL R RS> 100 20K =X

(¢)  HLMARIEIL B 6 5 5 1) 50%Ek LA F.
—HIRRRIS Ty, WA TR 100 2 AREE 2, st 2 /IR U EIR) 50%, BRI Al BR s o
PR T AR v s D e 56 80— T s o L4110 /68 13 T PRV S Y- S SR TG P o [ T i e 2 A0l
(375 1] it s
FEANURE i i oA rR S U — O B il o TR A GRS 6 /N o 050 WA P 2 i oA e At 6 1
SERYIENE I L e
38.3.4.6.4 % >k
RS AN B 170°C, JF HAEWREG R SOl % i 6 /NN TGARiA. ERiR, Joild Kk, miNot
Lt RIAF S AN T 5K
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.

RE RS I (CC) HGE: BT EER
Sample No. Maximum Temperature Verdict
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38.3.4.7 W3 T.7: JJ 78 HL Test T.7: Overcharge

383.4.7.1 H 1

ARG VP Al AT 7 A P 7 F Yt ] A v s T 7 v P b A R e T S IR DL IR

38.3.4.7.2 WEFT

78 R LA AU T 32 e A AL ) i I 8 70 WL FRL R P £ o K00 PR i /0 RS N A 0T

(a) I R G 78 F U AN KT 18 AR, 15K A e ) HL s A L 2 e K78 vl P TS PR A £ 2 22 AR P
PRIV

(b) e 7o Sl TSI 7o L KT 18 AR, a6 1 i/ H s I i K78 FE RIS IR 1.2 Ao

TR NAEPAE M B R HEAT . AT G B T N 24 /NS

38.3.4.7.3 % 3k

FEHL A AT R RE TR ARG S 7 R, TEikEK, BIAF A AR TR

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.

ERE RS HGE: BT EER
Sample No. Verdict

All —

Al2 —

Al3 —

Al4 —

Bl —

B2 —

B3 —

B4 —
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38.3.4.8 40 T.8: il HL Test T.8: Forced discharge | P

383.4.8.1 H M

ARG Al 50 rE it 5 A R FL T 7 32 i TS R L P

38.3.4.8.2 WL

BEAS A ZRAE PR BEIRLE N L 12 AR A0 U R PRI B RS i H Y A% T o3 4 8 1R B KB LA R A A
) G

R 2 /NIRRT AR L BEL S S e R it A B, PH LA 45 SO L O e RS LI BEA T SR O
JECRL I T] NI A% T FA0E A B AT Al g i (285

38.3.4.8.3 % K

it e it e 7 F Lt A I R R TR NI e T ORISR, oK, RIFT A AT K

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.

ERE TS FIE: AT A TR ERE TS HIE: REFFEEK

Sample No. Verdict Sample No. Verdict
D1 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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¥ i B8 F Photos of the sample

Jeff Rl GETD

Component cell (top view)

JeAFHLM CETHD

Component cell (back view)
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¥ i B8 F Photos of the sample

HL It 4
Battery plate
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Test equipment list

RY/a% Dy 7/_’
5 % 7 1 5 %5 | s | PO
No. Name Type Equipment No. | Calibration Date D
1. ﬁ%zﬁﬁﬁ 34401A S006 2019.10.30 \
Multimeter
2. Eﬁ%ﬂ TP-214 S498 2020.04.17 V
Electronic Scale
RARREAE
3. Low Pressure Chamber Q025 S538 2020.01.02 v
P AR I AR
4. Rapid Temperature — S633 2019.06.27 \
Alterate Chamber
5. s e DC-600-6 S659 2020.07.14 N
Vibration Platform
i &
6. Shock Platform CL-50 S660 2019.07.13 \
P B P I A
7. The thermal abuse | gp 1516 $562 2020.01.02 N
explosion-proof test
Chamber
8. %ﬁjﬁﬁ%% 3x32-10/80 S638 2020.05.30 \
Short-circuit Divice
9. HORRIERS GL8&00 S449 2019.09.02 N
The data collector
" e
' Heavy impact tester BE-5066 S465 2019.07.05 \
11. HORRG GL800 S495 2019.09.02 v
The data collector
v/ \‘l'][ N N
12. A B CTS20V10A-GGS $673-1 2019.08.20 J
Battery tester
N \‘l'][ hS V
13, A B 20V5A 3658 2020.04.29 J
Battery tester




g
NOTES
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This test report is invalid without testing stamp.

TR EREALK ZHENFE S ZE;

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

AR AR K45 R A% R A R

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

tested.

S =tk (Address): JLRIFELGFRARIT KX FGF s 8 5
No. 8, Tongjinanlu, Yizhuang Economic & Technological
Development Area, Beijing, China

R BI4WAG(Zipcode) : 100176

| i%(Telephone) : 010-64102186

&  H(Fax) : 010-64102185

M HE(Website) : WWW.CESL CN




	检 测 报 告
	Test Report
	报告编号（Report No.）：S19-B0418-1
	产品名称(Product Name)：
	锂离子电芯
	Lithium-ion Rechargeable Cell
	型 号 (Model/Type)   ： 
	GZNS18650MP-2000mAh
	委 托 方(Client)      ：
	广西卓能新能源科技有限公司
	Guangxi Zhuoneng New Energy Technology Co., Ltd.
	样品照片Photos of the sample
	样品照片Photos of the sample



