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TEST REPORT

SAMPLE Rechargeable li-ion battery cell, Model L1450-0.75, 3.6V,
INFORMATION: 750mAnh, 2.7Wh

RS R ] 78 FLAH B 7 L, 5 L1450-0.75, 3.6V, 750mAh, 2.7Wh
APPLICANT: UNION LITHPLUS ENERGY(LIAONING) CORP.
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Applicant information

H 7 Bk}

Name of samples Rechargeable li-ion battery cell
R 25 A 78 HL B F
Type/ Model Model L1450-0.75, 3.6V, 750mAh, 2.7Wh
TS Bk 1+51.1450-0.75, 3.6V, 750mAh, 2.7Wh
Trade mark N/A
FE bR ANiEH
Applicant UNION LITHPLUS ENERGY(LIAONING) CORP.
I BT LT LR BE IR A PR A ]
Applicant address No.13, Guang Tong Road, Lishan District , Anshan, Liaoning,
H i B Hb 114045, China

LT LT X135 . fig: 114045
Manufacturer UNION LITHPLUS ENERGY(LIAONING) CORP.
138 P LT LR RE B A PR A ]
Manufacturer address No.13, Guang Tong Road, Lishan District , Anshan, Liaoning,
1) 7 Hb 114045, China

LTINS XA H135 . fi%: 114045
Appearance Yellow
FE AL i
Quantity of sample Total 35pcs
FEdhHCR
Sample identification Battery Cell: 1617195-01~1617195-25, 1655313-01~1655313-10 .
AR IR TS
Testing standard United Nations: Recommendations on the Transport of Dangerous
BT Goods - Manual of Tests and Criteria, Sixth revised edition, 2015

(ST/SG/AC.10/11/Rev.6), Section 38.3: Lithium Batteriesx & [
T fals s g we ) WaeAbs e F M 258 7S BT hid
(2015), #38.37%: 4HLA1i:

Received date / £+ H

2018-06-21

Completion date / 5% H 11

2018-07-10

Remark/#13:
N/A

TRE-HH-009-V1.1

Date Issued: 2017-08-21
Date Revised:2018-07-13
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Test Conclusion

ML 12
No. | Name of test Sample Condition Sample Number | Conclusion | Remarks
g | DRI E 48R FEARAS FEM T BIREE U
First cycle in fully
T1 Altitude simulation charged state/% —4 1617195-01~ Pass ~
' e RS AL AR A e 4 | 1617195-10 b
7o
First cycle in fully
1o | Thermal test charged state/25—1> | 1617195-01~ Pass i
' T 1 5 R A e 4 | 1617195-10 i
T
First cycle in fully
T3 Vibration charged state/si —1> | 1617195-01~ Pass ~
' Rzh LR A e 4 | 1617195-10 i
7o
First cycle in fully
T4 Shock charged state/% —4 1617195-01~ Pass ~
' Mo LR E 4 | 1617195-10 yiBus
7o
First cycle in fully
s External Short-circuit | charged state/25—/> | 1617195-01~ Pass i
' B R LRI A e 4 | 1617195-10 i
T
cylindrical cells
less than 18
First cycle in one half mm in
;Q%aa discharged/Z8 — 132 & ;L/A%)ﬂ ,%L/A%)ﬂ diameter.
" 7 HLRC PR B o = = [ FiL it
T.6 HAENT
18mm.
First cycle in one half
;{r}ufsh discharged/% — N4 & iggiggig ‘P%azs -
T 75 FHL L 1k =
Cell without
First cycle in fully overcharge
charged state/3i—1~ | N/A N/A protection.
TE AR A e | A ANidE RS I
FAH FHR LR
T7 Overcharge A
' R Cell without
After fifty cycles overcharge
ending in fully charged | N/A N/A protection.
state/ZFH L+ MEER | AEH ANiEH LA I
P, T8 FEL ) 3 5 4 7 F FHR LR
#.

TRE-HH-009-V1.1

Date Issued:

2017-08-21

Date Revised:2018-07-13
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T8 | gl

Forced discharge

First cycle in fully
discharged state/Z—
ANAZ B 7 LB A 5
iGN

1617195-16~
1617195-25

Pass
RS

After fifty cycles
ending in fully
discharged state/f; 71
AN 78 e R S
TEATICR

1655313-01~
1655313-10

Pass
pIEBE

Test Conclusion / 364518 :

The Rechargeable li-ion battery cell, Model L1450-0.75, 3.6V, 750mAh, 2.7Wh submitted by UNION
LITHPLUS ENERGY(LIAONING) CORP.is tested according to Section 38.3 of the Sixth Revised Edition of
the Recommendations on the Transport of Dangerous Goods, Manual of Test and Criteria

(ST/SG/AC.10/11/Rev.6, Section 38.3). The test items are full items.

HHIL 7 JU R RE A 10 A PR A W1IE A 1 AT 70 FLAE B 1 Haith, 7 °5'L.1450-0.75, 3.6V, 750mAh, 2.7Wh, k¥
CRTfal i iz @ uen) WIS FPRAET M 28 7B 1T AR EE 38. 3 T TR . I8 AT H .
The test results: Pass.

MikEs R

Date of issue / & & H#: 2018-07-19

Approved by:

L PE
b vz
T

Reviewed by:
W%  BE
—
\5/_/
7

\—

’ﬁ.

TRE-HH-009-V1.1

Tested by:
R R

Date Issued: 2017-08-21
Date Revised:2018-07-13
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Photos of samples and markings
FE i S br R

Rechargeable li-ion battery cell, Model L1450-0.75, 3.6V, 750mAh, 2.7Wh
A 78 LA B F i, 745 1.1450-0.75, 3.6V, 750mAh, 2.7Wh

TRE-HH-009-V1.1 Date Issued: 2017-08-21
Date Revised:2018-07-13
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T.1 Altitude simulation
5 FE AR A

Test Method
M7 1%

The samples were stored for at least 6 hours at an absolute pressure of 11.6 kPa (1.68 psi) and a
temperature of 20 £ 5°C (68 £ 9°F). The samples were weighed before and after the exposure. The
cell/battery voltage was also determined before and after the test. Kl EE i AE IR E H20+£5°C, KA
JE 1 ASK T 11 6kpa A BE P A7 A DT 6/ /N o 0 R AR A HT JE BEAT PR, JRid s .

Test Result
kas R
Sample Sample Weight Weight Percentag Voltage Voltage Percent Results
No. Condition | Before Test | After Test e of Before After of 4t
RS s | BEskZs | In Grams In Grams Weight Test(V) Test(V) residual i

watarma | WRUER | Loss | pyarm s | gikEw | Voltage

() GO | mask o B (fh) | AREE

Fisy SR
16%51195 ©) 18.711 18.710 0.005 4.182 4.180 99.952 | (6), (7)
IS (© 18.695 | 18.697 | 0.000 4.189 4189 | 100.000 | (8), (7)
IS 1 () 18732 | 18730 | 0.011 4.161 4160 | 99.976 | (8), (7)
vyl (e 18731 | 18731 | 0.000 4173 4170 | 99.928 | (8), (7)
WIS 1 ) | 18773 | 18775 | 0000 | 4150 | 4151 |100.000 | (6),(7)
16%5295 ©) 18.706 | 18.710 | 0.000 4173 4175 | 100.000 | (8), (7)
16%57195 ©) 18.748 | 18.745 | 0.016 4175 4175 | 100.000 | (8), (7)
16%58195 (©) 18.694 | 18.693 0.005 4.154 4150 | 99.904 | (6),(7)
OIS () 18678 | 18.678 | 0.000 4.158 4160 | 100.000 | (8), (7)
LSS (g 18718 | 18718 | 0.000 4172 4170 | 99.952 | (6), (7)

Results/4%

(1) Leakage/JR .

(2) Venting/HF<.

(3) Disassembly/fiffz.

(4) Rupture/fi %2,

(5) Fire/% K.

(6) No leakage, no venting, no disassembly, no rupture, no fire/ TG, JTTHER, Tofifk, TR, ToHEK.
(7) The open circuit voltage of each cell after testing was greater than 90%/F % Fi T AN T 15056 5 % HL R
1190 % .

Condition/ R 45:

(A) Fully discharged state/5¢ 4= il ..

(B) Undischarged state/ A i .

(C) First cycle in fully charged state/#— /N4 £ 78 HUCHL A i 5E A 78 L.

(D) After fifty cycles ending in fully charged state/4% TN 32 2 76 H 0B B 3 58 45 76 H.

(E) After twenty five cycles ending in fully charged state/#5 — -+ i />% B 78 i J3CH, & 3 58 4 76 H.

TRF-HB-009-V1.1 Date Issued: 2017-08-21
Date Revised:2018-07-13
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T.2 Thermal test
RIS

Test Method
M7 %

The samples were subjected to temperature cycling consisting of the following. The samples were
weighed before and after the exposure. The cell/battery voltage was also determined before and after the
test. WAL S AT 0 NI EEFA IR K ST ST RRE, SRRk
Samples In/EE i BEFE: The chamber temperature was raised to 72 + 2°C (162 + 4°F) within 30
minutes and maintained at this temperature for [6] {22} hours.

PR EAE300 8 ETFRI72 + 2°C, FF4ERR IR E [6] 2}/ .
The chamber temperature was reduced to -40 + 2°C (-40 % 4°F) within 30
minutes and maintained at this temperature for [6] {22} hours.
PEREIR EAE 30702 P IR B-40 + 2°C, FH4ERF IR [6] B2V,
Repeat the sequence for 9 additional cycles (total of 10 cycles).
R I AN ONMEIA CRILL0MEH) .
After the 10th cycle, store the batteries at ambient temperature 20 + 5°C
(68 + 9°F) for 24 hours prior to examination.
TEELOMEIN G, 120 £ 5°CHEE N ifr24/Mef, SR ek & HORas .
Note: The duration of exposure to the test temperature extremes was determined as below:
e R R AR SZ AN il BE R R SR I TR 220 A 5
e Small cells and small batteries: 6 hours; /]y FLE AT ZN B i 678
e Large cells and large batteries: 12 hours. kB ATR BB 12/ .

Samples Out/Ff & H 4

Test Result
M 3
Sample Sample Weight Weight Percentag Voltage Voltage Percent Results
No. Condition | Before Test | After Test e of Before After of sE
g v rypae | in Grams In Grams Weight Test(V) Test(V) residual -
ﬁé uuﬁ*? ﬁé uuf[)l(;u S =
wiknom e | WBURR | Loss kg | pistsw | Voltage
Go | ROD | mEsk | oo | E o | EREE
E HArt
16%51195 ©) 18710 | 18711 | 0.000 4.180 4112 | 98.373 | (6), (7)
16%52195 ©) 18.697 | 18.695 | 0.011 4.189 4103 | 97.947 | (6), (7)
16%(;;95 ©) 18730 | 18721 | 0.048 4.160 4009 | 98534 | (6),(7)
16%5195 ©) 18731 | 18730 | 0.005 4.170 4104 | 98.417 | (6), (7)
IS 1 () 18775 | 18771 | 0.021 4.151 4084 | 98.386 | (8),(7)
OIS (¢ 18710 | 18702 | 0.043 4.175 4100 | 98204 | (6),(7)
1SS (g 18.745 | 18740 | 0.027 4.175 4101 | 98228 | (6),(7)
OIS () 18693 | 18.693 | 0.000 4.150 4074 | 98169 | (6), (7)
OIS () 18678 | 18676 | 0.011 4.160 4086 | 98221 | (8)(7)
LSS (g 18718 | 18715 | 0016 4.170 4101 | 98345 | (6),(7)
Results/4
(1) Leakage/i .
(2) Venting/HE<.
TRE-FI-009-v1.1 Date Issued: 2017-08-21

Date Revised:2018-07-13
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(3) Disassembly/fi# .

(4) Rupture/fi L.

(5) Fire/% K.

(6) No leakage, no venting, no disassembly, no rupture, no fire/ G, THS, Tk, T, TE K.
(7) The open circuit voltage of each cell after testing was greater than 90%/Ff % H i AN T 56 77 FF 4% &
¥190%.

Condition/IR4s:

(A) Fully discharged state/5& 4= .

(B) Undischarged state/ A i .

(C) First cycle in fully charged state/% — /N2 # 78 A HL B 52 A 7R .

(D) After fifty cycles ending in fully charged state/s; TN 38 ¥ 7 HL iR JE 3 56 4= 7o H.

(E) After twenty five cycles ending in fully charged state/#5 — -+ 1. />% # 78 i i 5 11 58 4= 7 H.

TRF-HB-009-V1.1 Date Issued: 2017-08-21
Date Revised:2018-07-13
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T.3 Vibration
i3]

Test Method
M 77 7%
The samples were subjected to vibration tests consisting of the following. The samples were weighed
before and after the exposure. The cell/battery voltage was also determined before and after the test. |

BURE AR HEAT 0 R ARSI

The samples were 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 was a sinusoidal waveform with a
logarithmic sweep between 7 Hz and 200 Hz and back to 7 Hz traversed in 15 minutes. This cycle was
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 was perpendicular to the terminal face. F AT Lt 77 [5] H 22 25 78 4
e e WILLEZBIER, LATHZEINZ200Hz, R S5 AEMRCD I BI7THZ—MEFR, — AMEHFRZ:157 4
HI BT RS A . DARSN B — N7 ) i 2502 2 ELRE Sl P, A S = AN BAH SR LR U7 1) B3R 12
K, FADTT BN

The logarithmic frequency sweep was as follows/%} ¥ 145t -

[X] For cells and small batteries: From 7 Hz a peak acceleration of 1 g was maintained until 18 Hz is
reached. The amplitude was then maintained at 0.8 mm (1.6 mm total excursion) and the frequency
increased until a peak acceleration of 8 g occurred (approximately 50 Hz). A peak acceleration of 8 g was
then maintained until the frequency was increase to 200 Hz. XfT/NHLSATUNEHE: 78K 22T 46 (R FF 1Lgn i B
KON FE BRI Z 180522, ARG IRIR RFFIE0.822K CMmFg1.622K) FH38 Al B 3 5 K Ik ik 2]
8gn (B LINSOMZE) 5 s KN FE ORAF 71 8gn B 23 1 0 21/ 20077 2%

[ ] For large batteries: From 7 Hz a peak acceleration of 1 g was maintained until 18 Hz is reached.
The amplitude was then maintained at 0.8 mm (1.6 mm total excursion) and the frequency increased until a
peak acceleration of 2 g occurred (approximately 25 Hz). A peak acceleration of 2 g was then maintained
until the frequency was increase to 200 Hz. XJ K HUES A . 7528 T 4R 1RFF Lgn i) 5 K in e 5 B 240
NI8HHZE, MRIEHIRIEIRIFAE0.8ZK (MM 1.62K) I B 3 i Khnig Bk #)2gn (BiA£) 425
2L 5 B RN IR FF £E 2gn B 3 50 5 48 1 21 20074 2%

Test Result
MR 4G
Sample Sample Weight Weight Percentag Voltage Voltage Percent Results
No. Condition | Before Test | After Test e of Before After of sE
Bemgn s | Regokz | in Grams In Grams Weight Test(V) Test(V) residual -
s | MBURR 1 Loss  yuigpens | wiEes | Voltage
Go | EOD | mEsk | b | & o | ARER
16151195 () 18711 | 18709 | 0.011 4.112 4112 | 100.000 | (6), (7)
16152195 ©) 18.695 | 18.603 | 0.011 4.103 4100 | 99.927 | (6), (7)
1615395 ©) 18721 | 18718 | 0.016 4.099 4099 | 100.000 | (6), (7)
1615195 ©) 18.730 | 18.727 | 0.016 4.104 4104 | 100.000 | (6), (7)
161(3;95 ©) 18771 | 18.770 | 0.005 4.084 4084 | 100.000 | (6), (7)
16lgé95 ©) 18702 | 18700 | 0.011 4.100 4009 | 99.976 | (6), (7)
16157195 ©) 18740 | 18739 | 0.005 4.101 4099 | 99.951 | (6),(7)
TRE-FI-009-v1.1 Date Issued: 2017-08-21

Date Revised:2018-07-13
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1617195
-08

©

18.693

18.690

0.016

4.074

4.069

99.877

(6), (7)

1617195
-09

©

18.676

18.674

0.011

4.086

4.082

99.902

(6), (7)

1617195
-10

©

18.715

18.718

0.000

4,101

4101

100.000

(6), (7)

Results/45 &R:

(1) Leakage/JF .
(2) Venting/HE<.

(3) Disassembly/figf4.

(4) Rupture/fi 4.

(5) Firel# K.

(6) No leakage, no venting, no disassembly, no rupture, no fire/ G, THS, A, TR, TEK.
(7) The open circuit voltage of each cell after testing was greater than 90%/JF i # i AN T~ 56: jif F 4% FL e

£190%.

Condition/JJR74s:

(A) Fully discharged state/5¢ 43U H.

(B) Undischarged state/ A Ji Hi.

(C) First cycle in fully charged state/%

— A%

78 RO A S e AR T

(D) After fifty cycles ending in fully charged state/# Ti+1>38 %5 78 FLCH & 3 56 45 7 H.

(E) After twenty five cycles ending in fully charged state/58 — 1 H.

A%

7C FLBCRE A B e A e L

TRE-HH-009-V1.1

Date Issued:

2017-08-21

Date Revised:2018-07-13
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T.4 Shock
e

Test Method
M 7772

The samples were subjected to shock. The samples were weighed before and after the exposure.
The cell/battery voltage was also determined before and after the test. The sample cell was secured to
the testing machine by means of a rigid mount, which supports all mounting surfaces of the sample. Each
sample was subjected to a half-sine shock as below: F &R 3E4T 4 R i M. XA b 78 DCHT 5 3EAT K
H, IRl DARRE AR FEELE (R A B R G i A A R T o BN RE S AT A R 2R R R
ATl

[X] For small cells: Peak acceleration of 150 gn and pulse duration of 6 milliseconds. /NH:S:

fH9150gn, RkihHFEE6ZAD .

[ ] For large cells: Peak acceleration of 50 gn and pulse duration of 11 milliseconds. KMt E{E
50gn, BkitHFEE 118D,

[ ] For small batteries: Peak acceleration of the smaller of the following, and pulse duration of 6
milliseconds: /N : BT R BME I, kR SR 6D .

e 1509n.

e (100850 / mass of the battery in kg)

[ ] For large batteries: Peak acceleration of the smaller of the following, and pulse duration of 11
milliseconds: Kt : B FEU/ME G, Bkrb¥rse=fb.

e 50¢gn.

e (30000 / mass of the battery in kg)

Each sample was subjected to three shocks in the positive direction followed by three shocks in the
negative direction of three mutually perpendicular mounting positions of the cell for a total of 18 shocks.
FEANDUTRRE i AUE = FAH S B i it 22 U7 A I R TT [ & 2 = kbily, BB FEROT W& = kb s, &3k
2218t

Cell Model L1450-0.75
[X] Weight of Cell in kg See below table
[X] Target Peak Acceleration 150
for Battery in gn
Test Result
M 3
Sample Sample Weight Weight Percentag Voltage Voltage Percent Results
No. Condition | Before Test | After Test e of Before After of s
REmE | g5k | in Grams In Grams Weight Test(V) Test(V) residual
Witgme | WEER | Loss | ygageE | kS | Voltage
Go | BOD L mERE | b | E (o | AREE
[Ehalzd Bt
16%;1195 ©) 18.709 | 18.709 | 0.000 4112 4112 | 100.000 | (6), (7)
16}52195 ©) 18.693 | 18.695 | 0.000 4.100 4100 | 100.000 | (6), (7)
16};;95 ©) 18.718 | 18.719 | 0.000 4.099 4099 | 100.000 | (6), (7)
16};195 ©) 18.727 | 18.728 | 0.000 4.104 4104 | 100.000 | (6), (7)
16}(?;95 ©) 18.770 | 18.770 | 0.000 4.084 4083 | 99.976 | (6),(7)
TRE-FEI-009-v1.1 Date Issued: 2017-08-21

Date Revised:2018-07-13
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1617195 ¢, 18700 | 18701 | 0.000 4.099 4.099 | 100.000 | (6), (7)
16}37195 ©) 18.739 | 18737 | 0011 4.099 4098 | 99.976 | (8), (7)
1617195 |, 18690 | 18.690 | 0.000 4.069 4.069 | 100.000 | (6), (7)
1617195 | g 18674 | 18675 | 0.000 4.082 4.082 | 100.000 | (6), (7)
1617195 |, 18718 | 18718 | 0.000 4.101 4101 | 100.000 | (6), (7)

Results/4f R

(1) Leakage/Jw .

(2) Venting/flF’<..

(3) Disassembly/fi#fi.
(4) Rupture/fii L.

(5) Firel% K.

(6) No leakage, no venting, no disassembly, no rupture, no fire/ L, THS, Lk, L, LE
X.

(7) The open circuit voltage of each cell after testing was greater than 90%/JF % i AN T-3X56: 5 T 2% H,
£ F190%.

Condition/IR%s:

(A) Fully discharged state/5¢ 4= il ..

(B) Undischarged state/# i H.

(C) First cycle in fully charged state/s5— /N # 78 HUCH A HA 52 4= 78 H.

(D) After fifty cycles ending in fully charged state/#5 Fi. M52 # 7o H 0 H A B 5845 70 .

(E) After twenty five cycles ending in fully charged state/#5 — - F./M%2 8 78 B il v A 1 58 4 78 HRL.

TRF-HB-009-V1.1 Date Issued: 2017-08-21
Date Revised:2018-07-13
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T.5 External short circuit
AN KE %

Test Method
M7 %
The samples were shall be heated for a period of time noted below, to reach a homogeneous
stabilized temperature of 57 + 4 °C, measured on the external case: Al FE i iA B3 5188 E IV UG IR «
57 4 °C, FEahT RN BiE — B[l

e Small cells and small batteries: 6 hours. /JN LUE /N B 42 /0 5 F2 6 /N
e Large cells and large batteries: 12 hours. Kk B Rl K HLjth 5/ 3 75 12 /N
e [] hours, assessed depended on the size and design of the sample. NI, ARFEARE AR

R

The samples were then subjected to a short circuit condition with a total external resistance of less than
0.1 ohm, until: 4R & F4#F fh 1E A /N T-0. LRR G 1 5 L B [ B db A7 B, L3
o Small cells, small batteries and large cells: 1 hour after the external case temperature of sample
has returned to 57 + 4 °C. /NS, /NEIBATK RS :  FES ARG R 2157 + 4 °CZ 5 IR FF %
RSV L F
e Large batteries: After the external case temperature of sample has decreased by half of the
maximum temperature increase observed during the test and remains below that value. KHh: #
st 2 TR T B BT e KR T ) — 2, SRS 4ERFILIREEZ R .

Test Result
Mt 4h
Sample No. Sample Condition Voltage Before Maximum Results
FE S5 RESORA Test(V) Temperature, °C sEm
WAHET S (PO R (BRI
1617195-01 ©) 4,112 84.1 (4), (5)
1617195-02 ©) 4.100 76.6 (4), (5)
1617195-03 ©) 4.099 80.2 (4), (5)
1617195-04 ©) 4.104 89.6 (4), (5)
1617195-05 ©) 4.083 85.9 (4), (5
1617195-06 ©) 4.099 77.6 (4), (5
1617195-07 ©) 4.098 76.5 (4), (5
1617195-08 ©) 4.069 94.1 (4), (5
1617195-09 ©) 4.082 74.5 (4), (5
1617195-10 ©) 4,101 75.2 (4), (5

Results/4%

(1) Disassembly/fiif4.

(2) Rupture/fii 4.

(3) Fire/% K.

(4) No disassembly, no rupture, no fire within 6 hours after the test/#ll 5 6 /N P TEfRAA, TR, IHE
.

(5) The maximum temperature did not exceed 170°C/#x &l E AN 1708% K% .

Condition/tR&:

(A) Fully discharged state/5¢ 4= il ..

(B) Undischarged state/ i .

TRF-HB-009-V1.1 Date Issued: 2017-08-21
Date Revised:2018-07-13




Page 14 of 18 Pages Report No.: 4788486504-5
(C) First cycle in fully charged state/s — /M52 # 78 U HL & A 52 A 7n .
(D) After fifty cycles ending in fully charged state/#f F.+>52 % 7¢ i JiCH & 11 58 4= 7e HL.
(E) After twenty five cycles ending in fully charged state/#5 — -+ Fi./>%¢ # 78 SO 5 11 58 4= 7 H.

TRF-HB-009-V1.1 Date Issued: 2017-08-21
Date Revised:2018-07-13
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T.6 Impact / Crush
il I R

Test Method
M7 %
[ 1 Impact (for cylindrical cells not less than 18 mm in diameter)/ ##& iy G&H T EAEA/NT18%= K 1R
FEFE HiR)

A test sample was placed on a flat surface. A 15.8 mm £ 0.1 mm diameter, at least 6 cm long, or the
longest dimension of the cell, whichever is greater, Type 316 stainless steel bar was placed across the
center of the sample. A 9.1 kg = 0.1 kg mass was 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 was oriented
90 degrees from the horizontal supporting surface. H iR S BE — AT HE 6T B9°F i L. K—2%316%
AFEWEE, HEAHN15.8mm+0.1mm, KENEA6 cm, BHESHREKIIKE (HETERE) , HE
TEFES L. B — 8 N9.1 kg £ 0.1 kgHIPIRT-61 + 2.5 cm ) =1 i, JoBE 3t 3 B P08 e . B
SRR SOKIE AR, {RFEFI0SL.

The test sample was impacted with its longitudinal axis parallel to the flat surface and perpendicular
to the longitudinal axis of a 15.8 mm £ 0.1 mm diameter curved surface lying across the center of the test

sample. Separate samples were used for each test. #2527 (1K, NHH RSP IH B R -FAT H Sk
ERFEH O EA£15.8 mm £ 0.1 mmaS {i R N EE . Ml R e — RS

[X] Crush (for prismatic, pouch, coin/button cells and cylindrical cells less than 18 mm in diameter)/$¢
JE CGEH TR 285, 6 f/4lHn d b f B AR/ N T 1822 K I R A 7 fit)

A sample was crushed between two flat surfaces. The crushing was gradual with a speed of
approximately 1.5 cm/s at the first point of contact. The crushing was continued until the first of the three
options below has reached/ -+ it JBAE ANV THLZ B 455 K o H5 s 1 REZE IR, 7855 — /N fib a b it B2 oK
ZINLEECKAD . B FFE#AT, ERHIM LN =MIE e —:

e The applied force reaches 13 kN + 0.78 kN/Jifi il ft) /714 %13 kN + 0.78 kN;
e The voltage of the cell drops by at least 100 mV; or/HLiB[{ HL & R[5 & /01002 4k, B0
e The cell is deformed by 50% or more of its original thickness/ it 28 14 R 46 )5 FE (150% LA L.

A prismatic or pouch cell was crushed by applying the force to the widest side. A button/coin cell was
crushed by applying the force on its flat surfaces. For cylindrical cells, the crush force was applied
perpendicular to the longitudinal axis/f A4 2 548 2 H b S M B B 1 — T i« L3086 ma A Fa gyt R A\ I 7740
ES11) YA S AN NS b i E RN PRIV A S

The test sample was observed for a further 6 hours. Separate samples that have not previously been
subjected to other tests were used for each test/MllFE St — 0 W A6 /NS o AHEAT It A I B A A & A T
I

Test Result
I 4h
Sample No. Sample Condition Voltage Before Maximum Results
R Bk Test(V) Temperature, °C g
MAFT B E (RO iR A (BRI
1617195-11 © 3.71 156.0 3), 4)
1617195-12 © 3.68 28.1 3), 4)
1617195-13 © 3.73 38.1 3), 4)
1617195-14 © 3.67 95.1 (3), (4)
1617195-15 © 3.68 88.3 3), 4)
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Results/4

(1) Disassembly/fi# .

(2) Fire/# K.

(3) No disassembly, no fire within 6 hours after the test/#ll i J5 6/NF YRR, T K.
(4) The maximum temperature did not exceed 170°C/#x il B AN 1708 [CE .

Condition/IRZs:

(A) Undischarged/ i H..

(B) Fully discharged/5¢ 4= i H.
(C) One half discharged/>jif .

TRF-HB-009-V1.1 Date Issued: 2017-08-21
Date Revised:2018-07-13
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T.8 Forced discharge
548 1) T8 FL

Test Method
M7 1%

Each cell was forced discharged at ambient temperature by connecting it in series with a 12 V DC
power supply at an initial current equal to the maximum discharge current specified by the manufacturer.
FEF RIS, KBS B RAE 12V B YR B EAT oS, e B A IR R 4 A s AR HL R
Hilid | 8 ) B ORTBOE B o

The specified discharge current was obtained by connecting a resistive load of the appropriate size
and rating in series with the test cell. Each cell was forced discharged for a time interval (in hours) equal
to its rated capacity divided by the initial test current (in amperes). 15 5& {50, BT I A3 e It ot b
FR) 38 RN DR I S BRI, B S R s R 18] O O BE 2 BB AWIER R (25D

Test Result
Mg R

Sample No. Condition Initial Discharge Voltage of Voltage After Results

) BE SR 25 Current, mA Discharged Cell Test(V) s

Wy | Before Test(V) WS
() MARATHE (PR @)

1617195-16 (B) 1500 3.16 0 ©)]
1617195-17 (B) 1500 3.13 0 ©)]
1617195-18 (B) 1500 3.13 0 ©)]
1617195-19 (B) 1500 3.15 0 ©)]
1617195-20 (B) 1500 3.22 0 (3)
1617195-21 (B) 1500 3.23 0 (3)
1617195-22 (B) 1500 3.11 0 (3)
1617195-23 (B) 1500 3.10 0 (3)
1617195-24 (B) 1500 3.33 0 3)
1617195-25 (B) 1500 3.21 0 (3)
1655313-01 ©) 1500 3.11 0 )
1655313-02 ©) 1500 3.22 0 )
1655313-03 ©) 1500 3.21 0 )
1655313-04 ©) 1500 3.21 0 )
1655313-05 ©) 1500 3.13 0 )
1655313-06 ©) 1500 3.22 0 )
1655313-07 ©) 1500 3.21 0 )
1655313-08 ©) 1500 3.24 0 )
1655313-09 © 1500 3.12 0 (3)
1655313-10 ©) 1500 3.21 0 (3)

Results/4f

(1) Disassembly/fiif4.

(2) Firel% k.

(3) No disassembly, no fire within seven days after the test/#lli j5 -t K N EARIA. & K.
Condition/RZ:

(A) Fully discharged state/5g 4= il ..

(B) First cycle in fully discharged state/Zf— >3 ¥ 7t H i H ) 1 52 4 0.

(C) Atter fifty cycles ending in fully discharged state/f F.+1>32 % 7¢ i J5CH JE 191 58 4 i A
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NES = W= S
Important

1. REARAI E B, AT S 2 ARk S .
Nobody is allowed to photocopy or partly photocopy this test report without written
permission of UL.

2. ARG THAEN L BN RAT I LEA TR

The test report is invalid without the signatures of Approver, Reviewer and Tester.

3. AR RATE R

The test report is invalid if altered.

A4, METIAR S A A AV MR S 2 i+ ToR A AR 56 S 52 H
Objections to the test report must be submitted to UL within 15 days.

5. A i LR A MU

Throughout this report a point is used as the decimal separator.

6. AR DORIE R 15T

The test report is valid for the tested samples only.

7. AR FEAREAE AT G B FHULEMTULI AR AR, iR EEs

The test report does not grant applicant the use of UL name, trademark or label.

8. AT AR 0 T A0 BN PR D A3 A A A 2l e A 00 AR Al A RS 0 Pt WA B ER ARG N 2% 1
UL’s liability under no circumstance will exceed the testing fee received from applicant
for test conducted hereof this testing report.

R BAAL: FRIHULSE A PR A R M43 2 7]

Laboratory: UL-CCIC Company Limited Guangzhou Branch

M bk TUERETTNTIT M SRR R XA S %8

Address: No.8, Nanyun 2nd Road, Science City, Guangzhou Hi-Tech Development Zone,
Guangzhou, Guangdong, China

L, {5 (Tel): +86-20-3213 1000

£ H(FAX): +86-20-8348 6777

HE B 4 5 (Post Code): 510663

Email: customerservice.cn@cn.ul.com

Web: www.ul.com
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