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[ EL AR e, | B
Product Namc | Recchargeable Battcry | Client HClore Automotive
8600 NE Underground Drive, Pillar 248
o FHE ik Kansas City MO 64161
LRESSIT: 10580, 3.7V, = .
1;%0?1?1;"4[% . S00mAL. 1 .85Wh Client fcloreautomotive.com
7P ‘ o Address
o | P RIBEILA 1S,
Sarole FLHE 30 i EESIV:I
Quagtit 18 single cell batterics, | Manufacturer | Same As Client
Y 30 cells
wikm | 2 BHERIBAL ) e
Submitted by Manufacturer .
Sample Source Manufacturer Address Same As Client Address
ke 145 . .
Receipt 2019.10.15 T %5, .
Sample Date Factory Same As Client
N b - .
W | e =) B
Testing Kind Entrusted Test Aiicdferzs Samc As Clicnt Address
A K
ﬁfﬁiﬁme JIGRM TRl (Start Date) : 2019.10.17 45K MRl (Complete Date) : 2019.11.04
NI IE I % (Temperature): ( 23.2~24.8 )°'C: /¥ (Humidity): ( 41~60 ) %R.H.;
Test .
Eiqvil:*ggnmen ) KRAJE 1(Atmospheric Pressure):  101kPa
USRI UN 383, Rev.6, Amdl (kT GRSt is b i Ti— R K RUFR e Y 55 <0 383 75
175 (% B4 B A Y BB AD
Testing "Recommendations on the TRANSPORT OF DANGEROUS GOODS-Manual of Tests and
Standard Criteria",Amendment 1, sixth revised edition, Part 111, 38.3"Lithium metal and lithium ion
/Method batteries"(UN 38.3).
1RJE UN 38.3, Rev.6, Amdl (Rt fabe B8 iz (M@ W B —i N Anit T 28 =#67) 38.3
S R L) WA AN B A e, X — e e AT T R e R e IR
- rJJuk@»u ML RPN N S 0 85 W D WS - o A= W s = o U 03 5 9 = W v D W i
Testing HIBOL
Description According to UN 38.3, Rev.6, Amd] A Single cell batteries are subjected 1o Altitude simulation,
Thermal test, Vibration, Shock, External short circuit and the Overcharge test, its component cells
are subjected to Crush and Forced discharge test.
V\:lj\" /u Kh A 5 .
T ER Qualified
VerLct }
> /s &
"?(eqe“(;by /,)%;?ﬁ// H# (Date) : 2019.11.05 &{Pﬁr
< = - "= L Lty P
B 3 LFENTH AT GF
Checked by A’%)H;é [ (Datc) : 2019.11.05 TET K
;_ %-’ H# (Date) : 2019.11.06
ik {fivcdb LT Guo Jianyu: JTLE 1 5t A\ Quality Manager ML
PP N =5 Wang Ying: AR 157 A Technical Manager ﬁ(ﬁﬁ
A 54K He Penglin: A= 1T Vice Director (s }

e FPTAE PP RORFR, NTRIRAERBURET, “FRaAAFRK, “—RpEAEEE.

Notes: In verdict column ,“P” mcans pass, “N” mcans no application, “F” mcans fail, “—"mcans no Verdict.
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FE L HiiR X ViBH General product information

¥ #0452 (Sample information):

= ;
BT & " LED /T B H#lb
73 7] 78 B Rechargeable or not Vs FHi& Use LED Lamp Battery
BRI AT I AT R (s AR ERTRAE
Contained In Equipment during — Llectrochemistry | Lithium Nickel Cobalt Manganese
transportation System Oxide
AT 3 X .
N h 2N ﬁ-
O it Cell Composing } Sil ’* ?ifféicn 500mAh
¥ #—EilE4 | Mode apaciy
Single cell battery — it I IR TAT IR A
U4 AR T 5 - .
(0 Hil4H Battery Cell model WT95580 | Manufacturer Of | JIANGMEN POWER
e mode Cell ELECTRONIC CO., LTD.
FmZ i
TR L T ER FISE AR
3.7V 85W.
Nominal Voltage 37 Rated Capacity S00mAh Rated Encrgy 1.85Wh
FRFAWLE BRHEATEL L S
Max. Charging 4.2V Max. Charging 250mA e 100mA
Charging Current
Voltage Current
BOLZ R E BRI Fo gk L
Discharge Cut-off 3.0V Max. Discharging 250mA Charge Cut-off 10mA
Voltage Current Current

TR E . A5 S F Test items, sample and Order

M 975 Test No. WA Test ltems T 71975 Sample No. #5iL Verdict
T1 AL Altitude simulation Al1~AS, B1~BS5 P
T2 1R AA46 Thermal test Al~AS5, BI~BS P
T3 P=4)) Vibration Al1~A5, B1~B5 P
T4 i Shock Al~AS5, BI~BS P
TS5 4 External short circuit Al~AS, Bl1~BS P
T6 & Crush C1~C5, DI1~D5 P
T7 ILRE 75 B Overcharge A6~A9, B6~B9 P
T8 s ] O Forced discharge E1~E10, F1~F10 P

FEARHITALFT: AT~A9 g 1 IKAFER 76 A2 70 AR A5 e
D1~DS A 25 KA SO HIE 15 &5

E1~E10:

B1~B9 & 25 A 2 Fo IR A
1 AR BATRIRA: FI~F10: 25 e A, Hrh A1~A9,

B1~BY ANil4l, C1~C5. D1~D5. E1~E10. FI~F10 AHTuAT i,
Pretreatment of the samples: A1~A9 in first cycle in fully charged states; B1~B9: in after 25 cycles ending in fully charged
states;C1~C5: in first cycle at 50% of the design rated capacity; D1~D5: in after 25 cycle at 50% of the design rated capacity;
E1~E10: in first cycle in fully discharged states; F1~F10: in after 25 cycles in fully discharged statcs.
NOTES: A1~A9, B1~B9 are batteries, C1~C5, D1~D5, E1~E10, F1~F10 are component cells.

CI~C5 A 1 I 50% HiE 15 & .

UG Y test order:
T1

T6
T7
T8

3

%W End |
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UN 38.3 Ml 5. B KGR Test method and data

A Vs 1k £ 55 T FELYEL A5 & Mass of cell or battery (M) JE &3R5 PR E Mass loss limit
M<1g 0.5%
1 g<M<75g 0.2%
M>75g 0.1%
38.34.1 R&%: T.1: 55453 Test T.1: Altitude simulation P
38.3.4.1.1 HiY

ARI B L & TR TiE .

38.3.4.1.2 WU FRIT

il B i AN B T A B R 4% 1B 1 11,6 T-IHAMIALGIEE (2050 CTRAH A 6 /NEf.

38.3.4.1.3 R

WRTBIR THER LER. TTHZATOR K, I AN Wik 30 Lt 2R R4 IS [ 1 LR A N+

JEAHATIX RIEATERRY 900 . ARIFIFRIVMAA BRI A & iX R AT G R B ERAN G H T 58 2 IR

RS G8 FH AT HE 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 batterics shall be stored at a pressurc of 11.6 kPa or less for at Icast six hours at ambicnt

temperature (20+£5)°C.

38.3.4.1.3 Requircment

Cells and batteries meet this requirement if there is no mass loss, no leakage, no venting, no dis assembly, no
rupturc and no fire and if the open circuit voltage of cach test cell or battery after testing is not less than 90% of
its voltagc immediately prior to this procedurc. The requircment relating to voltage is not applicablc to test cclls
and batteries at fully discharged states.

2|0 e ES T . . Hlus = .
Z:!:_nl 42 11T Before test (46 ) After test FEwt | o e
Sam;jle (g | BIE(V) | HE(g) | #IE(V) | Massloss | Voltage loss e Ve:iict -

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

Al 11.118 4.180 11.118 4.172 0.00 0.19 P

A2 11.044 4.177 11.044 4.169 0.00 0.19 P

A3 10.927 4.186 10.927 4.177 0.00 0.22 P

A4 11.021 4.183 11.020 4.175 0.01 0.19 P

AS 11.160 4.183 11.160 4.175 0.00 0.19 P

Bl 11.128 4.184 11.127 4.176 0.01 0.19 P

B2 10.867 4.186 10.866 4.177 0.01 0.22 P

B3 10.959 4.182 10.957 4.173 0.02 0.22 P

B4 11.138 4.183 11.137 4.175 0.01 0.19 P

B5 11.034 4.187 11.033 4.175 0.01 0.29 P
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UN 38.3 Ml 5. B KGR Test method and data

38.34.2 i3 T.2: IBF A% Test T.2: Thermal test \ P

38.3.4.2.1 A

AR PR AG B T AR A - B T AE RO R SE T LN T R I R . TR G T R T IR AU A i i B2 AR A 3L

38.3.42.2 RGP

NS T AT Bt AL N S PR TG i RE A ) (72020 CRAFTI A 6 /BT, B HAERIR S |- (40+£2)°C

THEB AL 6 N A "'LJQ”A/mP*FZMH’Jm)\HTItﬂlﬂﬁUj 30 /\‘ifF He— 2 E AT, J5EM 10 X,

EER TS LA LR A A BHE R (20£5) CT A 24 /M. xﬁj@mwmwn AR

i e RS (R I (] 2 D R 12 /N

38.3.4.2.3 R

W LB THA. TR, THART R, 3 A MR% LS LA RIS 1) P [ E RN T
JEACHA 7 X — KB BB IR R 90% o BRI FRVIAL RO AT & X — 20k . A0 K AT SR ANE) ] T 58 4 IR

A 50 R T N B VL 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 exireme temperature changes.

38.3.4.2.2 Test procedure

Test cells and batteries are Lo be stored for at least six hours at a test temperature equal to (72 + 2 )°C, [ollowed 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 o 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 tempcerature extremes should be at least 12 hours.

38.3.4.2.3 Requircment

Ceclls and batteries mect this requirement if there is no mass loss, no leakage, no venting, no dis asscmbly, no

rupturc and no firc and if thc open circuit voltage of cach tcst ccll or battery after testing is not less than 90% of

its voltage immcdiately prior to this procedurc. The requircment relating to voltage is not applicablce to test cells

and battcrics at fully discharged statcs.

ﬁ:pﬁx RIE 1T Before test UGN T After test FESH | S e
W5 s L E(V R & IRV Mass loss | Voltage loss A RATTEZR
Sample " =(g) (V) i =(g) (V) o f Verdict

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

Al 11,118 4,172 11.113 4.114 0.04 1.39 P

A2 11.044 4.169 11.039 4.114 0.05 1.32 P

A3l 10.927 4177 10.923 4.111 0.04 1.58 P

A4 11.020 4.175 11.016 4.114 0.04 1.46 p

A5 11.160 4.175 11.155 4.110 0.04 1.56 P

B1 11.127 4,176 11.123 4.115 0.04 1.46 P

B2 10.866 4177 10.863 4.116 0.03 1.46 P

B3 10.957 4,173 10.954 4.112 0.03 1.46 P

B4 11.137 4,175 11.132 4.111 0.04 1.53 P

BS 11.033 4.175 11.028 4.096 0.05 1.89 P
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UN 38.3 Ml 5. B KGR Test method and data

38.3.4.3 i3 T.3: ¥i#) Test T.3: Vibration \ P

38.3.4.3.1 A8

AR L AR HRED -

38.3.4.3.2 HINFEFF

AT B I A S B TR, (HARIE IR, TR T SEAE SRR S . SRBDNY R TIZDT,
PARTE 7 FRZEA 200 FH2222 W], 5 In(E] 7 #2%, SR8 15 8. R—IRSNTRETN =D DMEE N BIb
ZHIAI AN RS E AT 12 R, MO 3 N Forhe - ANRB S E 06 25 5 3 T A
TERBEA IR, AL 12 TSt A QLD bisal) , Fixd 12 T30 & TR
H AL CORBE ) ATHIAN A

XL ATNED G N T ARG R, PRRF 1o (R RINE)E, HBIEER] 18 k. IR FREIRHE AT
L 0.8 oK (RS 1.6 %K) , FRETINARZR BB s RINE A 2] 8gy (HERZN 50 Fizk) o ANk
FEARFFTT 8gn ELEIBEITINE] 200 744

38.3.4.3.3 TR

IR AT SR EHEA R BRI K, I H R R e AT 5 =T
A2 AV 1P W8 ) (1 2L BUINAS [ H B W+ A N AT I — R T LR 9096« LUy AL il 2H B F
GATER . 170 UEINZERAGEH T8 B0 LR 6 Lyt Fn L.

38.3.4.3.1 Purposc

This test simulates vibration during transport.

38.3.4.3.2 Tcest proccdurc

Cells and batteries are firmly secured to the platform of the vibration machine without distorting the cells in such
a manncr as to faithfully transmit thc vibration. The vibration shall be a sinusoidal wavcform with a logarithmic
sweep between 7 Hz and 200 Hz and back to 7 Hz traversed in 15 minutes. This cycle shall be repeated 12 times
for a total of 3 hours for each of three mutually perpendicular mounting positions of the cell. One of the
directions of vibration must be perpendicular to the terminal face.

The logarithmic frequency sweep shall differ for cells and batteries with a gross mass of not more than 12
kg(cells and small batteries), and for batteries with a gross mass of more than 12 kg (large batteries).

For cells and small batteries: from 7 Hz a peak acceleration of 1 g, is maintained until 18 Hz is reached. The
amplitude is then maintained at 0.8 mm (16 mm total excursion) and the frequency increased until a peak
acceleration of 8 gn occurs (approximately 50 Hz). A peak acceleration of 8 g, is then maintained until the
frequency is increased to 200 Hz.

38.3.4.3.3 Requirement

Cells and batteries meet this requirement if there is no mass loss, no leakage, no venting, no disassembly, no
rupture and no fire and i the open circuit voltage ol each test cell or battery alier testing is not less than 90% ol
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:E:Il 146 BT Before test 1048 )7 After test FEom | R .
Sii:;]e L (g) FELIE (V) Ji i (g) FLJE(V) | Mass loss | Voltage loss e ?/Ec;hi H

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

Al 11.113 4.114 11.113 4.113 0.00 0.02 P

A2 11.039 4.114 11.039 4.112 0.00 0.05 P

A3 10.923 4.111 10.923 4.109 0.00 0.05 P

A4 11.016 4.114 11.016 4112 0.00 0.05 P

AS 11.155 4.110 11.155 4.108 0.00 0.05 P

Bl 11.123 4.115 11.123 4.113 0.00 0.05 P

B2 10.863 4.116 10.863 4.114 0.00 0.05 P

B3 10.954 4.112 10.954 4.111 0.00 0.02 P

B4 11.132 4,111 11.132 4.109 0.00 0.05 P

B5 11.028 4.096 11.027 4.084 0.01 0.29 P
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UN 38.3 Ml 5. B KGR Test method and data

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

38.3.4.4.1 A

AR IO PEAS B b A BB ZE ) BA 0] 0N P R 52 RE S

38.3.4.4.2 RIFEF

VAN B A A AT S B0 R A TR e 2 B 1, SO PG N e B A O T 23T . A Bt g 2
W NIERE 1508, AR FFEERT (] 6 LEfP i TiZiarh e ok, A KA BB 2028 52 i N BNITE EE 50g, A
Bk RF a2 o) 11 ZRP I aE 520 hdy o AN Ut 2R AR SR 1[0yt 28 (1) o &2 40 A2 A I S RN 1 14 2 1k 5%
W

s B BB
N A 1508, T E (g) = 1(;);;:0 I -
A w%ﬁwﬁ&<g>=\%§¢mﬁ¢% .

T LA R

£ N 2RI ER TR R M B = W L= e A 7oy = B T it/ QL LN PR £ - ot @
i IR 18 kalits

38.3.4.4.3 TR

MRLBR. LHAS LRI BUERATCRE K, FFETN R HAE K00 RITTRE B kAN T
HAHTIR W HNLER 90% . Wi MUyBH It 4iX 2R AW EMERAE A 58 2 B0uIR
A& A [t 2

38.3.4.4.1 Purposc

This test assesses the robustness of cells and batterics against cumulative shocks.

38.3.4.4.2 Tcst proccdurc

Test cells and batteries shall be sccured to the testing machine by means of a rigid mount which will support all
mounting surfaccs of cach tcst 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.

Fach 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 [ire 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.

x| y A A} A=
;Ej: X8 BT Before test I 5 After test FE TR | R Wi, e
Sam J]e i ¥(g) B (V) Jii ¥ (g) B (V) | Mass loss | Voltage loss ’ Verdict
NOI? Mass Voltage Mass Voltage (%) (%)
Al 11.113 4.113 11.113 4.113 0.00 0.00 P
A2 11.039 4.112 11.039 4.112 0.00 0.00 P
A3 10.923 4.109 10.923 4.109 0.00 0.00 P
A4 11.016 4.112 11.016 4.112 0.00 0.00 P
A5 11.155 4.108 11.155 4.108 0.00 0.00 P
Bl 11.123 4,113 11.123 4,113 0.00 0.00 P
B2 10.863 4.114 10.863 4.114 0.00 0.00 P
B3 10.954 4.111 10.954 4.110 0.00 0.02 P
B4 11.132 4.109 11.132 4.109 0.00 0.00 p
B5 11.027 4.084 11.027 4.083 0.00 0.02 p
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UN 38.3 Ml 5. B KGR Test method and data

38.3.4.5 % T.5: APABATEK T.5: External short circuit ‘ P

38.3.4.5.1 A&

AS BRI BN TR o

Fr i e i el BB A 2 — BORF A A IR T, A HAR TR JEAR B B 57 24°C. Infhurt [a] { ke T- Bl sl i Y28
NN, IFEEATIP AT IS S« ARIC R ITAE, AN ERIEAT B 2 M 4/ g 6h, KL EE VB AT EL 2L
WA 12h, SRR EBEE BB TE 57H4C TR EABE /N |- 0.1 RRUSFI R IR 2515 .

KRB ST R A LB BO LI A R E R ] 57E4°CIRaks a0 1 /NI, X REDLIGRAA, IR AT BRI
EHRTHMAK -, JFERTIA.

Y= SN A N SO WA L € v a2 =DA% gl e o

38.3.4.5.3 T3k

IR TEIREARLL 170°C, FHATRERI A MR KJE 6 DTN TT# R TR, TRk, Bl
ARNFF FATRER

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 exiernal 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 lime shall be at least 6 hours [or small cells and small baiteries, and12 hours [or 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 continucd for at lcast onc hour after the ccll or battery cxternal casc tempcraturc
has returned to 57 + 4 °C, or in the casc of the large batterics, has decrcased by half of the maximum temperature
incrcasc obscrved during the test and remains below that valuc.

The short circuit and cooling down phascs shall be conducted at Icast at ambicnt temperature.

38.3.4.5.3 Requircment

Ceclls and battcrics mect this requircment if their external temperature docs not exceed 170°C and there is no dis
asscmbly, no rupturc and no firc within six hours of this tcst.

FEb RERE (C) HoE: RBFGER

Sample No. Maximum Temperature Verdict
Al 56.7 P
A2 57.0 P
A3 56.6 P
A4 60.2 P
AS 57.4 P
Bl 57.3 P
B2 58.9 P
B3 57.9 P
B4 58.2 P
B5 60.0 P
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UN 38.3 Ml 5. B KGR Test method and data

38.3.4.6 iR T.6 A: T Test T.6 A: Tmpact \ N

38.3.4.6.1 HEY

AT ARG BT T % ) 1 A T RE I RN TRTER RO ATLAR I A

38.3.4.6.2 R EF—iFil GET T EREADT 18 ZKEIBFEE L)

U B TT AT B TR IR R [0 — 4R 316 YA SRR RAE Ok A, B ELAT 15.8 K £0.1 2
K, KREEAD 6 K, BREMRAmIIREE, MoOEFZRE . B—8 9.1 TmE0.1 TRIJEHEM 61+2.5
JRA iy b 7 PR B ALCAT A2 AL, AG R ) LA TR 1R o e AR o B B 70 i /N [ o B BB B 2 )
DA A EAE S Ol SR IR SOK TSR R 90 B T .

Bz R IURE, AR IR A 17 9 S BB O 0 AR 15.8 2K 0.1 2K 7Tl (1
HFH. R PR

38.3.4.6.4 Bk

RS sTREA R 170°C, FF HARBRL AR AGRE G 6 N N TTAR . Toikdk, b AEImAR A&
38.3.4.6.1 Purpose

These tests simulate mechanical abuse from an impact or crush that may result in an in tern al short circuit.
38.3.4.6.2Test procedure — Impact (applicable to cylindrical cells not less than 18 mm in diameter)

The sample cell or component cell is to be placed on a flat smooth surface. A 15.8 mm +0.1mm diameter, at least
6 cm long, or the longest dimension of the cell, whichever is greater, Type 316stainless 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 Rcquircment

Cells and component cells meet this requirement if their external temperature does not exceed 170 °C and there is
no disasscmbly and no firc during the test and within six hours aftcr this test.

B Bl O HIE: AT AR

Sample No. Maximum Temperature Verdict
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UN 38.3 Ml 5. B KGR Test method and data

38.3.4.6 W% T.6 B: §fk Test T.6 B: Crush \ P

38.3.4.6.1 1Y

AT AR I0 B L el F K A T REIE BN T RLER FI LA DA o

38.3.4.6.3 R EF—E I GEN T-EEHTE. S50, /4l il B8R/ T 18 Z KRR TZELD
E AR S (Bl, 18650 WIS N 18. 0 Z2K) .

B FERFRELTEAT, BEIHIUT MBI —:

(a)  JHIRJURILE] 134£0.78 T4

ol A MEEEAAR 32 KR IGE S, ERBEIRGE LT 17 kg .

(b)  AHFAE FREED 100 BR; W

(¢) AR5 da )7 Y 50%E A k.
—HERBARIL /), BIE M 100 2RNCE 2, BRI TEZE /DR REER 50%, /el ffRL ).
TR TV sl R 2% RV M B3 i B — 1T PR o 10/ T T B SN S SH SRR R o B0 A T2 BRIV M ey I
FRI77 I 3 ) 1
FAREERILSOOM I R S — ) LRI N AREE M 8 6 /ANET o RIGNAET] 20 AR e HAB G /9
Wb EL oA ik
38.3.4.6.4 E3R
DURAMERE AT 170°C, IF AR F Kl 6 /N WM, Totd -k, 1L FI ot Lt RI4F
T ATE R
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 diamctcr)
NOTE: Diamelter here refers (o the design parameler (for example the diameter of 18 650cells is 18.0 mm).
A ccll or componcnt 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 bclow is rcachced.
(a)The applied force reaches 13 kN + 0.78 kN;

Examplc: The force shall be applicd by a hydraulic ram with a 32 mm diamcter piston until a pressurc 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 (orce on its (lat surfaces. For cylindrical cells, the crush (orce 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.

NAiless ~ oy A o Wl 2 N 4%
Mams | Rams oo | VR RA | gwope | RERE OO AR
Sample No. | Maximum Temperature fi e ER Samplc No Maximum 2ER
- Verdict ' Temperature Verdict
C1 25.6 P D1 24.7 P
C2 25.0 D2 24.8

C3 24.9 D3 24.7

P P
P P
C4 25.1 P D4 24.9 P
Cs 127.7 P D5 24.9 P
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38.3.4.7 W36 T.7: JEEZ5 A Test T.7: Overcharge \ P

38.3.4.7.1 B

ARG T A TT 7o B A B VIR ZH e\ R B D TTT 7 B BRI ZH A 52 1) B2 e BRI FRTRE

38.3.4.72 R EF

0 B FE I 2R )3t i AR I ) e NI 78 B R MY M A o B8 A e /)y B R A 3l R

(a) HERT R SRR AN T 18 AREF, 1R 4 /) B e WA BB ZH e N e B B S O 9427 B 22 AR %
TR N

(b) HlERE E M 7R L L E R 18 AR, 4e(f /N L Ny i K7 11 1.2 fF.

R LA Nk AT . BEITIRE N (R REY 24 /NIE)

38.3.4.7.3 ER

Fo R VA I AR JE 7 RN TR R, ek, RIRT A AR,

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 Rcquircment

Rechargeable batteries meet this requirement if there is no dis assembly and no fire within seven days of the test.

ENE R HlE: SEMAFTER
Sample No. Verdict

A6 P

A7

A8

A9

B6

B7

B8

n=lis=Als~Ala-Ala-Aia=Ala"]

B9
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38.3.4.8 36 T.8: i f Test T.8: Forced discharge \ P
38.3.4.8.1 HHY

ﬁﬁ%ﬁﬁﬁ%m&%%%m%%ﬁﬂmﬁﬁﬁmﬁﬂc

38.3.4.8.2 R TERF

ﬁ/[\EE‘?'@HJZ‘/\EM‘lREF 12 AR B A R L BRE R UG BB G )hadk 1 45 7 A 3 NI AR BB A1) A AT
GG

F 38 RN ANBUEAE I DB AT 580 e iR 1%, TR B A e B0 L LR 3R M LR BEAT SR A0 L,
JROLL RS 8] NI Rz 35+ HAUE 28 SRR LRI AR iAde R (235 .

38.3.4.8.3 F3R

S Lt 7S 0 [t A R B R R AR SR IS 7 RN R, e K, Bl S AR THEDK .

38.3.4.8.1 Purpose

This test cvaluates 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 obtaincd 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 amperce).

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 aller the test.

RREL R HIE: BEFTHEEK Fffh s ' AIE: BREOFTEERK
Sample No. Verdict Sample No. Verdict
El P F1 P
E2 P F2 P
E3 P F3 P
E4 P F4 P
ES P F5 P
E6 P F6 P
L7 P F7 P
E8 P F8 P
E9 P F9 P
C10 P F10 P
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58 Fr Photos of the sample
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58 Fr Photos of the sample

LNC223 10580 500mAh 3. ?“u‘ Lv.-mn 1 85 Wh
F{erharqeahlp batfen.' N 3

DO NOT
DO NOT 1

44 WARNING: BATTERY MAY EXPLODE IF EXPOSED TO FIRE OR
MISTREATED. INCORRE(

0D

CIRGUIT. DO NOT CRUSH OR MOBHPY- TN ANY WY,

A WARNING
Cancer — waw.P685Warmings.ca

V2R 47 A
View of the battery nameplate

FE 7 2H 45 44
View of the battery structure
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58 Fr Photos of the sample
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View of the component cell
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e e S
Test equipment list
2 54 15 w5 | gmanE | Toa
No. Name Type Equipment No. | Calibration Date )
|| — — V‘:,\['\‘,A
L i}/fs?at\(f Platform DC-300-3 CIS1559-001 2020.04.18 v
D) Sy % A
5 gtfiﬁf;;om CL-50/KCL-2000 CIS1559-002 2020.04.18 \
B T IR 2 RS I B L
3. Battery short circuit by BE-8102 CIS1737-034 2020.04.18 v
Temperature Test Machine
WA UE RS v
4. Low Pressure Chamber BE-8104 CIS1559-007 2020.04.18
PRIE I B K A
5. High-low Temperature Test KWGD61 CIS1737-042 2020.04.18 v
Chamber
FELH 70 R A
6. Battery Charge And PBTS 20V5A-GGS CIS1737-043 2020.04.18 v
Discharging Tester
PR 78 A R4
7. Battery Charge And PBTS 20V5A-GGS CIS1737-044 2020.04.18 v
Discharging Tester
AR AL GL820 CIS1559-020 2020.04.18 v
8. Data Collcctor
o | EFTIR 34461A CISI6SM-031 | 2020.04.18 y
. Digital multi meter
10 S 11224BC CIS1737-033 2020.04.18 v
. Elcctronic balance
11 iﬁﬁﬁfﬁjﬁqhm eear | 6324 CIS1559-026 2020.04.18 v
RN E e hL
12. | Temperature Control Battery | BE-6045W-2T CIS175P-074 2020.04.08 v

Extrusion Testing Machine
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This test report is invalid without testing stamp.
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The test report shall not be reproduced except in full without the written
approval of the Laboratory.

At i R 45 R R0 260 A 2K

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

tested.
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