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Product Li-ion rechargeable Client Shenzhen feixianoEnerey Co. Lid
Name battery pack € enzhen felxiangEnergy 0., L.
BRYITIT e 557 DX RHAE] T L0 VG D& A S R BB B AR
REHH | FX-103450, 2000mAh, | ZIOAIL | e BIX o o
Model/Type | 3.7V 7.4Wh Client Area B, 3rd Floor, Building B, Dingpai Dingpai Village,
' ’ Address Guanlan Pit, Guanlan Street, Longhua New District,
Shenzhen, China
. F—EbEIbA 18,
Y- &1 =
AR T TEY it
D 18 Single Cell Batteries, | Manufacturer | Shenzhen feixiangEnergy Co.,Ltd.
Quantity 25 cells
TRINTH e 15 DOV T A 18 X0 i 76 B0 & A SR B B A
PR AR LR HEFIE | =BB KX
Sample Submitted by Manufacturer | Arca B, 3rd Floor, Building B, Dingpai Dingpai Village,
Sourcc Manufacturcr Address Guanlan Pit, Guanlan Strect, Longhua Ncew District,
Shenzhen, China
TCEL -
Rcccipt 2019.06.18 . . X
Sample Date Factory Shenzhen feixiangEnergy Co.,Ltd.
BRI s 43 DU TR T8 0 1 2 50 20 s IR 1T B AR
s s 4b il | =k
Hapsal | BT LT L | =B o
Testing Kind | Entrusted Test Factory Area B, 3rd Floor, Building B, Dingpai Dingpai Village,
Address Guanlan Pit, Guanlan Street, Longhua New District,
Shenzhen, China
.36 F1 5] JTHAW Al (Start Date) : 2019.06.24 ST (Complete Date) : 2019.07.15
Testmg Daite
RIS I (Temperature): ( 22.7~24.8 ) C; WJE(Humidity): ( 44~68 ) %R.H.;
Testing
Environment N U 73(Atmospheric Pressurc): 101kPa
""\U‘\% /i‘ I ! 3 1. !
/”,j‘kfgﬂ& UN 38.3, Rev.6 (KT Ek B Mictn @I -B— iR MARET0H) 5 =345 383 15 (4 Jmstl
T AR T L A1)
S::nl(llqi q "Recommendations on the TRANSPORT OF DANGEROUS GOODS-Manual of Tests and Criteria”,
Method Sixth revised cdition , Part III, 38.3"Lithium mctal and lithium ion battcrics"(UN 38.3).
MR UN 38.3 (Gt e Bz sk @ W H—ule Mbr it T8 =405 383 17 (&R& ik
AR BOLS | TR TRIMA) , W AR AT A ARG AR )AL R
i SRR e DA R e LRSS, X JEn R Ak AT 1 R RS DA R ) AR RS
Testing According to UN 38.3, single cell batteries are subjected to Altitude simulation, Thermal
Description | test,Vibration, Shock, External short circuit and the Overcharge test, its component cells are subjected
to Crush and Forced discharge test.
e f4 %R Qualified
Verdict | '
Tested by Ao <, H¥ (Date) : 2019.07.15 ?b} ﬁ_
i (D : 2019.07.1 e
Checked by /ﬁ’ J (Date) + 2019.07.16
. A
2_ ;2’_’ FWl (Date) : 2019.07.16
e Laboratory "’10.
' FEEF Guo Jianyw: FE 55T A Quality Manager : ) ot
Approved b TR
PP Y 4% Wang Ying: $AK 51 5% A\ Technical Manager iﬁﬁ ‘j glﬂﬂ ﬁ
PSR Ile Penglin: J;I:H: Vice Dircctor (5)
B HR R P RE AR, N RIABNRALT T, FRaA G, R A HERE.
Notcs. In verdict column ,“P” mcans pass, “N” mcans no application, “F” mcans fail, *
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FE R X Ui B General product information

¥ i 25 (Sample Type):
B 7 &
Rcchargcable or not YES
Ot Hi& . 22415 _
Ccell Usc Elcctrochcmistry System
M FL IR W .
' FX-1034
Use power Battery Model 03450
@i | AN T SRR
Single Cell Battery M?;g OSE | 151p Electrochemistry System | LiCoOz
Cle b —
Battery i ith A )
Manufacturcr of Ccll Shenzhen feixiangEncrgy Co.,Ltd.
BRIl S LA E
1034 2 Ah
Cell Model 03450 Cell Capacity 000m
ﬁéllllll"ytﬁ:
Fbk L DT EHR BN e
. 3.7V . 2000mAh 7.4Wh
Nominal Voltage ? Rated Capacity Ratcd Encrgy
72 FE B 1) B L BORIELE: 70 B8 L S
Max. Charging 4.2V Max. Charging 1000mA , . 1000mA
Charging Current
Voltage Current
JHCFE 2% 1L AU B R TBCFR R 7o e L R
Discharge Cut-off | 3.0V Max. Discharging 3000mA Charge Cut-off 10mA
Voltage Current Current
WA IE - B S RF Test items, sample and Order
WA G
‘7 Test NI TT Test Items F5i4m = Sample No. 7510 Verdict
No.
Tl = JE R Altitude simulation AT~A10 P
T2 151 3088 Thermal test Al1~A10 P
T3 #ez)) Vibration A1~A10 P
T4 .l Shock A1~A10 P
TS 4L External short circuit Al1~A10 P
T6 /%7K Tmpact / Crush CI1~C5 P
T7 1 76 B8, Overcharge Al1~Al4, B1~B4 P
T8 " ik TR EE Forced discharge D1~D10, E1~E10 P
BEROTRAL: Al~A14 N 1 IRTERSE & TARZS: BI~B4 N 50 RIEM AT HLIRES: CL1~C5 Ny 1 IRIEI 0% F &
&: DI-DI0: | REATERBOLIRES: EI~E10: 50 RTEM ERFORRE . . Al~Al4. B1-B4 Wb, CI~C5.
D1~D10. E1~E10 NItiufFil.
Pretreatment of the samples: A1~A14 in first cycle in fully charged states; B1~B4: in after 50 cycles ending in fully charged
states;C1~C5: in first cycle at 50% of the design rated capacity; D1~D10: in first cycle in fully discharged states; E1~E10: in
after 50 cycles in fully discharged states.
NOTELS: Al1~A14, B1~B4 arc ballcrics, C1~C5, D1~D10, E1~E10 arc component cclls.

RS T -

6 — 8 End
7] -
8 - 4 End
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UN 38.3 WAL BE K4 R Test method and data

Wt B B 2 1 Wit 21 5 A Mass of ccll or battery (M) R4 2R BR{E Mass loss limit
M<lg 0.5%
1 g<M<75g 0.2%
M>75g 0.1%
38.3.4.1 36 T.1: = E#= 4 Test T.1: Altitude simulation P
38.3.4.1.1 HIM

A RERIAEREFT TR,

38.3.4.1.2 IERFY) ¥

WS A AN A R ) S BACT 11.6 TUIAIREURRL (2045) CTAIRED 6 /M,

38.3.4.1.3 B3k

MBLER . LHA. LR, LUERAMLRE K, FHENRRRIEEIBHIT R AT B HIAN T
HACH A X — R B ni RS 90% - BRI BRIBANTT & IX— 20K, A REIEVEDRAE T T 58 48R
SHPRAR BRI A A .

38.3.4.1.1 Purpose

This test simulates air transport under low-pressure conditions.

38.3.4.1.2 Test procedure

Test cells and baltteries 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 afier 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,il 56 BT Before test WG After test FETA | T R
S;m;e FR(g) | BIR(V) | FiF(g) | BHA(V) | Massloss | Voltage loss s @;ii Bhaeh
No. Mass Voltage Mass Voltage (%) (%)

Al 33.842 4.186 33.842 4,178 0.00 0.19 P

A2 33.453 4.187 33.453 4.179 0.00 0.19 P

A3 33.806 4.186 33.806 4.177 0.00 0.22 P

A4 33.493 4.186 33.493 4.177 0.00 0.22 P

A5 33.416 4,186 33.416 4177 0.00 0.22 P

A6 33.150 4.187 33.150 4.178 0.00 0.21 P

A7 33.575 4.187 33.575 4.178 0.00 0.21 P

A8 33.499 4.186 33.499 4.178 0.00 0.19 P

A9 33.981 4.186 33.981 4.177 0.00 0.22 P

Al0Q 33.558 4.186 33.558 4.177 0.00 0.22 P
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UN 38.3 WAL BE K4 R Test method and data

38.3.4.2 Rk T.2: J IR Test T.2: Thermal test \ P

38.3.4.2.1 HiM

N TRUS P fl B B AT A 124 ™ PR 2H )5 o S STk A A T G . R A ) PR M AT A i Y i R P2 At AT 1

38.3.4.2.2 IR FLY

WA LA B A R S AR IR 51 (72£2) CTARED 6 /DI, 5B AIKRIRES T (40£2)C

NAED 6 /N 775/1‘1‘&"'%”2 wJM JEZ IR B R TR] BB 79 30 208k ob Fe A BEAT, JL5EAK 10 K,

BT R A A FESE R (20£5) C NAPR 24 /NI ofF TRAS B R e, SR TR TR

I B B T 2220 SN 12 /6

38.3.4.2.3 Hxk

MRLZR LR . CUZRAERE X, }FELEI:/I\LJCMEE?IEQZ R ZHTE R0 1 AT B AN N T
HACHEA X — R I n AT 90% - BRIE A B IBANTT & X —Z0R. AREIHEDRAET T 58 R R
S R AT AR

38.3.4.2.1 Purposc

This test assesses cell and battery seal integrity and internal electrical connections. The test is conducted using

rapid and cxtrcme temperaturc changces.

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 (or 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 it 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.

ﬁtﬁn 046 TiT Before tost 48 ) After test R | LR i R A
Siqn;e i (g) B JR(V) i (g) B (V) | Mass loss | Voltage loss e i:ﬁéf; EES

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

Al 33.842 4.178 33.840 4,102 0.01 1.82 P

A2 33.453 4.179 33.452 4.104 0.00 1.79 P

A3 33.806 4.177 33.805 4.099 0.00 1.87 P

A4 33.493 4.177 33.492 4.097 0.00 1.92 P

A5 33416 4.177 33.415 4.092 0.00 2.03 P

A6 33.150 4,178 33.149 4.102 0.00 1.82 P

A7 33.575 4.178 33.574 4.101 0.00 1.84 P

A8 33.499 4.178 33.498 4.102 0.00 1.82 P

A9 33,981 4.177 33.979 4.091 0.01 2.06 P

Al0 33.558 4.177 33.557 4.099 0.00 1.87 P
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UN 38.3 WAL BE K4 R Test method and data

38.3.4.3 1% T.3: JE3h Test T.3: Vibration \ P

38.3.4.3.1 H

A e s fn i FE R 4R 3] .

38.3.4.3.2 I LT

AR R B T IR &, (AR RER IR, TR ] SEHL IR IR . IRBIN L L 2R,
PAAE T MSEAN 200 b2z (8], BRRIF] 7 Mgk, #5015 200k X - Ieahid FEAN =4 AR A 1L
LI TR AT IEE AR 12 R OIS 3NN e ANRA) T 0 R i HE

PEXP RS, AT SR EANAL 12 TILRY MR e CraF/ N A , Faxt 12 TIL R ERE)
BZE CRBEILAD HRrANA .

X EIBAVNRYEE A N 7 FRZETTAG, IREF g I NDIEEE, BRI LS 18 Fi2%. AN IRIE TR F¢
FE 0.8 2K CRURRE 1.6 22K) , IR B R s NAMEFZIL B 8g, (BARLZYNy 50 F2Z) o Kiime KAME
R FETE 8g, HLASTEHINS] 200 #2% .

38.3.4.3.3 XK

U AR AR Jr EE R . GHE G ERRA GBI , JF BEE AN ASe L B L A B = A
F 27 A R0 S 0 BRMAR 0) Fi WEA DN T A BATIX BB RT ILE D 90% « 1Rl it 21 ED 15
FATRELR . B IR B SRANTE )| T 58 AR A 50 e T AL BT AL

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
dircctions 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(cclls and small battcrics), and for battcrics with a gross mass of morc than 12 kg (large battcrics).

For cells and small batteries: from 7 Hz a peak acceleration of 1 g, is maintained until 18 Hz is reached. The
amplitudc is then maintained at 0.8 mm (16 mm total cxcursion) and thc frequency incrcascd until a pcak
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.

= :’;’n 56 BT Before test I After test FE | R i BT
Siﬁfle Fi&(g) | BJNV) | WE(g) | BJK(V) | Massloss | Voltage loss rE \N/:elr(lii?[” B

Nop Mass Voltage Mass Voltage (%) (%)

Al 33.840 4.102 33.839 4.101 0.00 0.02 P

A2 33.452 4.104 33.451 4.103 0.00 0.02 P

A3 33.805 4.099 33.804 4.099 0.00 0.00 P

A4 33.492 4.097 33.491 4.096 0.00 0.02 P

AS 33.415 4.092 33414 4.091 0.00 0.02 P

A6 33.149 4.102 33.149 4.102 0.00 0.00 P

A7 33.574 4.101 33.573 4.100 0.00 0.02 P

A8 33.498 4.102 33.497 4.101 0.00 0.02 P

A9 33.979 4.091 33.979 4.091 0.00 0.00 P

A10 33.557 4.099 33.557 4.099 0.00 0.00 P
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UN 38.3 WAL BE K4 R Test method and data

38.3.4.4 XUk T.4: ¥idr T4: Shock \ P

38.3.4.4.1 HAY

AR Y B ke B i T T RE R AR (H R

38.3.4.4.2 INUGFR T

Lyt A [y AT IR AR S ZR K TH A B 25 B b, SRR RIS LR AL (P AT 2 45 . AN I LI IE A7
RIUEREE 150g, FKARFELN ) 6 ZAPI B2 Mdi. BAh, KBTS 32 ik KR SE 50g, F0
Bk Rz in) 11 =ML IEsR R . REAS AV 20 SR 4 FRM2H 8 57 B0 22 52 A8 r) B R Il 2 )2 TE 5%
BT

Fi it 2 BN TR RF S0 1)
100850
NI . — N y ms
PRRIBAL | ysog st (p) =V B s fins
KR i ha 50g. ANNES (g,) = [30000 T HIH /& | Lms
e I
PR REPIAITENR,

kﬁ\ H Tt AR A0 = A RO G it B A i 4 22 6 D7 LY IR JF M4 02 — iR b, B AR T MG 22 — IR
T, MILAEZ 18 .

3x 3.443 K

INRTET . THAR . TRk TR K, FHAEEA U0 B i B A 7T 50 5 BT 7% B IR AN T

HAEA X — R I B KA 90% . BB AIRIBAHRDIT AIX— 2R, AR KAYERABT T 58 475 AR

AHTAL VB AR TR .

38.3.4.4.1 Purpose

This test simulates possible impacts during transport.

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 gn 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

rupturc and no firc and if the open circuit voltage of cach test cell or battery after testing is not less than 90% of

its voltagc immediatcly prior to this procedurc. The requirement relating to voltage is not applicable to tcst cclls

and batterics at fully discharged states.

o SN - LA S .

;EE 146 7T Beforc test Y8 ) After test FEaE | L E Mo, REAER
S:amplc R E(g) FE(V) pigny () FIE(V) | Mass loss | Voltage loss Verdict ’

No. Mass Voltage Mass Voltage %) (%)

Al 33.839 4.101 33.838 4.101 0.00 0.00 P

A2 33.451 4.103 33.449 4.102 0.01 0.02 P

A3 33.804 4.099 33.803 4,098 0.00 0.02 P

A4 33.491 4.096 33.490 4,094 0.00 0.05 P

A5 33.414 4.091 33414 4,091 0.00 0.00 P

A6 33.149 4.102 33.148 4,101 0.00 0.02 P

A7 33.573 4.100 33.573 4.099 0.00 0.02 P

A8 33.497 4.101 33.497 4.100 0.00 0.02 P

A9 33.979 4.091 33.979 4,090 0.00 0.02 P

Al0 33.557 4.099 33.556 4.098 0.00 0.02 P




&% (Report. No.): S19-B0612 55 750 JL 1457 (Page 7 of 14)
P g

UN 38.3 WAL BE K4 R Test method and data

38.3.4.5 W4 T.5: JMF%FE T.5: External short circuit ‘ P

38.3.4.5.1 HIY

AR B S ETHE7 -

Frilye W B2 B E S e A AP PR AR E 5] 57+4°C o I [EBGR + i B it 2
KA JEEAT PG RIC S . U TEEDHY, DB AT it 4 B 550 6h,  NE B Ayt
R /DA 12he ARG LB LA 57+4°C N G2 2 AT LET/N T 0.1 KR (X 8 i 4% 1

X —RIIR R AF AT Lk A A SEIR DR 57 £4°CJE RS E /D | /N, KR, IRTE NI RS
FimHMER—F, FRETIZE.

oY NN SN GO W EINA (P CVEZ N RN S SN i

38.3.4.5.3 B

MRS FER AL 170°C, FF HATRK LR SR K T 6 N N ERdA . BT, ok, sBitAgEiR
HAFFEARTNER.

38.3.4.5.1 Purposc

This test simulates an external short circuit.

38.3.4.5.2 Test proccdurc

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 1o one short circuit condition with a 1total
external resistance of less than 0.1 ohm.

This short circuil condition is continued for at least one hour after the cell or batlery exlernal case lemperature
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.

FEbh g & EHRE (CC) Hg: BT O ER
Sample No. Maximum Temperature Verdict
Al 58.9 P
A2 58.4 P
A3 58.6 P
A4 58.3 P
A5 58.2 P
A6 57.8 P
A7 58.0 P
A8 57.3 P
A9 57.1 P
Al0 57.8 P
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38.3.4.6 X% T.6 A: 4liifi Test T.6 A: Impact \ N

38.3.4.6.1 HIY

AN A R 8 DM T B ) 1 55 TT I A A BB AR FOBTUAR R B

38.3.4.6.2 By —fEdr GERTHAA N 18 ZXRIRA i)

WURE YR BT T Wt A THR R Fo - AR 316 BB IR B LU oty BB FAR 15.8 2K +0.1 2
K, KIEED 6 B, Bl KmRE, I 2K 5 B9 FIr+00 FIofmEM 61+2.5
K R AR T B ARAR AR R SCAL s (T — AN TLT-3508 R EY . VA B AR R ) B NG Ll L LI B IE TN
DAl I PLANE o )1 T 5] SV A S A SRR 90 JETE 1.

Pz R, AU RS T R £ S BT R D Y ELAR 15,8 220K 0.1 220K 75 KA1 Y A B
B, B—lERaZ L.

38.3.4.6.4 TR

MRS LA 170°C, JF BAE SR R W) T 6 DB MR, ot kK, At AT R B AT &
38.3.4.6.1 Purposc

These tests simulatc mechanical abusc 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 samplc ccll or componcent ccll is to be placed on a flat smooth surface. A 15.8 mm +0.Imm diamctcr, at Icast
6 cm long, or the longest dimension of the cell, whichever is greater, Type 316stainless steel bar is to be placed
across the centre of the sample. A 9.1 kg + 0.1 kg mass 1s 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 surlace lying across the centre of the test sample.
Lach 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 [ire during the test and within six hours aller this test.

FEfh 4 = AR CCO HITE: AR
Sample No. Maximum Temperature Verdict
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UN 38.3 WAL BE K4 R Test method and data

38.3.4.6 X% T.6 B: ##)I Test T.6 B: Crush \ p

38.3.4.6.1 HIf
AN B B8 LD 1T B ) 1 S T R AN TR A R O AT PEBEER
38.3.4.63 T —HE GEATHAEA. 82, BT f/F40 it f 544/ + 18 ZK MBI L ith)
i IR ISR S E (W, 18650 LAY LI4E )y 18. 0 ZK) .
K b SOTA A W A T- I 2 W3, SYEJEZBHIMOR, A2 DR R KL A 1.5 K
/Fp o FREFrS AT, HFEGLILL N =Rz

(a)  JEMIYHEZEF 132078 T4

Bin. I —LFEER 32 KRNMETE /), HEWIETEIE A2 17 Tk,

(b)  EJLHEL FFED 100 2R oK

(¢) HIWRTLIAZ|RIEE R/ 50%38 L 1.
— Mk 2 m NI, BHCRER 100 Rk E %, iR L DILRERER 50%, NI A#ERH ).
AT A B L it b AN B3 T8 1K) — T A . L4080 DA e s M IR TG o TR A Wt e M i
Ky T 7
RN BFEIIRBTTAT 0 U R E RS . AR RZAEENER 6 AN o 3SR R A 2 BT AR A0 He A i (1
RGNS v iR
38.3.4.6.4 E3k
WS SEIRIEA T 170°C, I AAGR SR J0RE 5 6 NN A TCHEAR, Toddk, MR o/ i B3
AAIIEER
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 [lat surfaces. The crushing is to be gradual with a speed ol
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;

Examplc: The force shall be applied by a hydraulic ram with a 32 mm diamecter piston until a pressure of 17

MPa is rcached on the hydraulic ram.
(b) The voltage of the cell drops by at least 100 mV; or
(¢)The ccll is deformed by 50% or morc of its original thickncss.
Oncce the maximum pressurc has been obtained, the voltage drops by 100 mV or more, or the ccll 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.

Pl i AL CCO HITE: REFEER
Samplc No. Maximum Tcmpcraturc Verdict

Cl 29.0 P

C2 28.9 P

C3 27.5 P

C4 28.4 P

C5 28.3 P
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38.3.4.7 k% T.7: 1LJE g H Test T.7: Overcharge ‘ P

38.34.7.1 HIY

ACTRUE VP T e EE A 8 H b ZH B4 B B T e B BB ZH A 2L RE AR ORI A RE )

38.3.4.7.2 MR LT

78 L L A A ] S DK R NS T8 L IR K M A o SR R e N W R N 9 U

(a) UERERIFEOLEART 18 AR, A8 K & /N U LA 5t 2.5 K78 LW (R A& B 22 FRT
TN

(b) G R WA TS B BT I8 AR, 1R IR /N B IR OB OR T B IR Y 1.2 %

WAL N Ay o JEA KA N R2N 24 /M

38.3.4.7.3 BK

FeEE B INATAL A R R ARG T 7 RN AR I, ToiE K, WIRT & AZR .

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 ol 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 voliage.

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.

Bt i 5 FISE: REFTEER
Sample No. Verdict

All P

Al2

Al3

Al4

Bl

B2

B3

Y| d|ro ||| |

B4




&% (Report. No.): S19-B0612 55 11 4L 147 (Page 11 of 14)
P g

UN 38.3 WAL BE K4 R Test method and data

38.3.4.8 40 T.8: &Il F Test T.8: Forced discharge ‘ p

38.3.4.8.1 H

AU TP T B b B e B B Tl RS2 R R T RBIR YR BB

38.3.4.8.2 il4a FE Y

A A ZRAE I BRI T 5 12 AR TR BT L L 95 5 B A R0 ety LB AL 5 3 X T 445 S (R i N b U ) R A
I

Fad = RN AR E A8 B SRR A 5T s AR I, THEE T UL 45 RE HOTBURE FEAAL . 0 s EE U 10 Sk AR TR
TRCEE B TA] CANE D 74 T LA A BB LLRIER A s (205D .«

38.3.4.8.3 R

JER B il el 7o B B VB AT D A RGN 7 RN o, ok, HIFT A AR,

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 Tcst proccdurc

Each cell shall be forced discharged at ambient temperature by connecting it in series with al2V D.C. power supply at
an initial current cqual to the maximum discharge current specificd by the manufacturcr.

The specified discharge current is to be obtained by connecting a resistive load of the appropriate size and rating in
scrics with the test cell. Each cell shall be forced discharged for a timc interval (in hours) cqual to its rated capacity
divided by the initial test current (in ampere).

38.3.4.8.3 Requircment

Primary or rechargeable cells meet this requirement il there is no dis assembly and no fire during the test and within
scven days after the test.

FEan s A REMFEGER FEan s Hog: —EMFTER
Sample No. Verdict Sample No. Verdict
D1 P Cl1 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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View of the battery 1
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View of the battery 2
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¥ 8 /- Photos of the sample
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View of the battery nameplate
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View of the componcnt ccll
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Test equipment list
2 #H 15 w5 | swwons | Tl
No. Namc Type Equipment No. | Calibration Date )
PR3 ke & 2
1. Vibration Platform DC-300-3 CIS1559-001 2020.04.18 N
e &
9. Shock Platform CL-50/KCL-2000 CIS1559-002 2020.04.18 N
LB R A i g B
- - 2
3. Battery short circuit by BE-8102 CIS1737-034 2020.04.18 N
3 = AR TA AL
4 U e BE-§104 CIS1559-007 |  2020.04.18 V
. Low Pressure Chamber
PRIE IR E L4 A1
5. High-low Temperature Test | KWGD61 CIS1737-042 2020.04.18 v
Chamber
PR 70 R AR A
6. Battery Charge And PBTS 20V5A-GGS CIS1737-044 2020.04.18 J
Discharging Tester
PR 7S AR MR A
7. Battery Charge And PBTS 20V5A-GGS CIS1737-045 2020.04.18 \/
Discharging Tester
8 Data Collector GL8g40 CIS1737-053 2020.04.18 N
R4
59- .04.
9. Data Collector GL8&20 CIS1559-020 2020.04.18 N
¥y == .
10 ;&%ﬁj Hﬁ 34461A CIS165M-031 2020.04.18 N
. Digital multi meter
BTN 11224BC CIS1737-033 2020.04.18 \
11. Electronic balance
% B A
12 f?@.l‘% B . 6X32A CIS1559-026 2020.04.18 N
: Multi channel short circuit
R 1 30 P
13. | Battery Extrusion Testing BE-8101 CIS1559-004 2020.04.18 V

Machine
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This test report is invalid without testing stamp.

AR REAR LI FRAERFEH > FE;

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

At R 45 R R0 260 A 24

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

tested.
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