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Test Report issued under the responsibility of:
AR & D STRAT LAY

oA
CNAS L2065
AN J j:li Pan o
ARl ]
TEST REPORT

SAMPLE Rechargeable Lithium Polymer Battery, Model 853450, 3.7V,
INFORMATION: 1500mAh, 5.55Wh
ERCIENSY A 7E R A Ht, 75 853450, 3.7V, 1500mAh, 5.55Wh
APPLICANT: Huizhou Highpower Technology Co., Ltd.
HA 1 LA RO T SEME R AR 22 7]
CLASSIFICATION OF TEST: Commercial Inspection and Testing Services
For i ) P MY Z= FE A

JRIMULSE SN UEA TR A =] M 7 2 ]
UL-CCIC Company Limited Guangzhou Branch
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Applicant information

H S BOR

Name of samples

Rechargeable Lithium Polymer Battery

FE il A4 R (B 28 7 O 1 L
Type/ Model Model 853450, 3.7V, 1500mAh, 5.55Wh
RS RE
Trade mark N/A
F AR ANEH
Applicant Huizhou Highpower Technology Co., Ltd.
DA BT MR A PR 2 7]
Applicant address Xinhu Industrial Zone, Ma’an Town, Huicheng District, Huizhou City,
R B M bk Guangdong Province, P. R. China
J7 AR AR RN T BRI X 2 I T R X
Manufacturer Huizhou Highpower Technology Co., Ltd.
I3 7 HN T SEME R PR 7]
Manufacturer address Xinhu Industrial Zone, Ma’an Town, Huicheng District, Huizhou City,
1] 3 7 b ik Guangdong Province, P. R. China
J AR AR RN T R X 2 BRI T R X
Appearance Blue Aluminum-plastics shell
) SN
Quantity of sample Total 43pcs
FE
Sample identification Battery Pack: R5661-R5670, R5691-R5698;
FE AR = Battery Cell: R5671-R5690, R5711-R5715.
Testing standard United Nations: Recommendations on the Transport of Dangerous Goods -
S pi U Manual of Tests and Criteria, Fifth revised edition, Amendment 1 (2011) and

Amendment 2 (2013), Section 38.3: Lithium Batteries
(ST/SG/AC.10/11/Rev.5/Amend.1& Amend.2/Section 38.3)

BRa B (R T ek i e i g ilAs) slaeAnbr e T 38 BT iz 1L
(2011)FfE1E2(2013), #538.375: £HH

Received date / #2# H 1

2016-05-24

Completion date / 5% H

2016-06-16

Remark/#%7%:
N/A.
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Test Conclusion

bRy
No. | Name of test Sample Condition Sample Number | Conclusion | Remarks
g | I H 4R FEAIRES [ERE RS FI S5 1B &
First cycle in fully
Altitude simulation charged state/Z8—1 Pass
T4 B A s 4 | ROOOTRIOT0 gy -
P HL
First cycle in fully
Thermal test charged state/Z—1~ Pass
T2 | Bk e Fo i R se 4 | ROCOLROBTO gy B
FEH
First cycle in fully
Vibration charged state/Zf—4> Pass
T3 g B SR se 4 | ROPOIRIBTO iy B
FEH
First cycle in fully
Shock charged state/Zf—4> Pass
T4 ) ppifs B A R se 4 | ROPOIRIOTO iy B
FEH
First cycle in fully
External Short-circuit | charged state/Z—4> Pass
TS| st B A s 4 | ROCOIROOTO iy -
FHL
Impact Z;;ithz;f dl/rl%goie/l\h%lf% N/A N/A Pouch cell.
— H \ \ - ) 5
. . \iE id LSAL U,
TEEE‘ ﬁ%ﬁ&%}%ﬁﬁﬁéﬁﬁl@ Z_‘l_}zﬁ Z_‘l_}zﬁ XQWEE;/TE
T.6
First cycle in one half
%‘fh discharged/# — 4% # | R5711-R5715 j'fgfis -
! 78 FEL TSR SR B O
First cycle in fully
charged state/Zf—/> Pass
B SR se 4 | ROOOLRI0M sy B
17 | Overcharge L
' TR After fifty cycles
ending in fully charged R5695-R5698 Pass
state/55 i+ N2 B 7 i iU a
LTS R B SE A R
First cycle in fully
discharged state/z— Pass
A e e | RPOTIRI080 iy B
. o G
T8 Forced discharge
' 54 1) TS After fifty cycles
ending in fully P
discharged state/# i | R5681-R5690 | .-y -
+ANAZ 7 L L 3 e
FEAT
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Test Conclusion / ¥ 564518

The Rechargeable Lithium Polymer Battery, Model 853450, 3.7V, 1500mAh, 5.55Wh submitted by
Huizhou Highpower Technology Co., Ltd. is tested according to Section 38.3 of the Fifth Revised Edition

Amendment 1 and Amendment 2 of the Recommendations on the Transport of Dangerous Goods, Manual of
Test and Criteria (ST/SG/AC.10/11/Rev.5/Amend.1/Section 38.3 and

ST/SG/AC.10/11/Rev.5/Amend.2/Section 38.3). The test items are full items.

AN T R A TR A i p) a 7e UL SR A s, 705853450, 3.7V, 1500mAh, 5.55Whik#fi

CRTfak i Bz i p @ et I bR T 8 T T U IE 1AM £ 25538 3 HEAT A I . 556 9 42 30
H.

The test results: Pass.
TR R |t

Date of issue / % & H#: 2016-06-19

Approved by: Reviewed by: Tested by:
et : (=3 H % Lyl For i« HERA

f2 &4 VS A3

L4
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Photos of samples and markings

P SRR

Rechargeable Lithium Polymer Battery, Model 853450, 3.7V, 1500mAh, 5.55Wh
AR A, 5853450, 3.7V, 1500mAh, 5.55Wh
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T.1 Altitude simulation
e AR
Test Method
M7 92
The samples were stored for 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. F#ill iR f AL IR H20+£5°C, K5
JE AN KT 11 6kpaf PR s A AN D64 /NI o R i AR AT S BEAT AR E, R IC S

Test Result
A2 R
Sample Sample Weight Weight Percentag Voltage Voltage Percent Results
No. Condition | Before Test | After Test e of Before After of s
ke | Bk | in Grams I‘n G‘rams Weight Test(V) Test(V) residual -
wprpe | WWUERU | Loss | kg s | Wikises | Voltage
Go | EOD | mEsk | o | R o | BRRE
ik A
R5661 ©) 27.785 | 27.778 | 0.025 4.160 4156 | 99.904 | (8),(7)
R5662 ©) 27.854 | 27.850 | 0.014 4.156 4149 | 99.832 | (8),(7)
R5663 ©) 27.956 | 27.957 | 0.000 4.155 4150 | 99.880 | (6), (7)
R5664 ©) 27562 | 27562 | 0.000 4.155 4150 | 99.880 | (6),(7)
R5665 ©) 27.877 | 27.881 | 0.000 4.157 4153 | 99.904 | (8),(7)
R5666 ©) 28.190 | 28.194 | 0.000 4.157 4152 | 99.880 | (6),(7)
R5667 ©) 27703 | 27.696 | 0.025 4.155 4150 | 99.880 | (6), (7)
R5668 ©) 27.674 | 27.960 | 0.000 4.158 4149 | 99.784 | (8),(7)
R5669 ©) 27807 | 27.893 | 0.014 4.158 4153 | 99.880 | (6),(7)
R5670 ©) 27.867 | 27.865 | 0.007 4.158 4153 | 99.880 | (6),(7)
Results/4f H#:
(1) Leakage/JR.
(2) Venting/fF’<..

(3) Disassembly/fifx.

(4) Rupture/fi 4.

(5) Fire/# k.

(6) No leakage, no venting, no disassembly, no rupture, no fire/ Cilsiti, THEA, Tk, LR, LEKX.
(7) The open circuit voltage of each cell after testing was greater than 90%/F- 4% F & AN T35 56 i i H &
1190 %.

Condition/ IR

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

(B) Undischarged state/A: i H.

(C) First cycle in fully charged state/25— /™% £ 78 Fil HL R J 52 A 78 .

(D) After fifty cycles ending in fully charged state/% 11+ /1>%2 # 78 HBOH ) 1] 58 45 78 H.

(E) After twenty five cycles ending in fully charged state/55 — - F.ANA % 7o Hi ik i Ji) B 58 4 78 H.

Copyright © 2016 UL LLC UN38.3-TRF-001-V1.3
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T.2 Thermal test
T B
Test Method
W73
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 BT a0 IR EIEHA IR . A ST S TR E, il k.
Samples In/ff S HERE: The chamber temperature was raised to 72 + 2°C (162 * 4°F) within 30
minutes and maintained at this temperature for [6] (42} hours.
PERIRIEAE30 B ETHRI72 £ 2°C, FE4ERF LIRS [6] A2V .
The chamber temperature was reduced to -40 £ 2°C (-40 + 4°F) within 30
minutes and maintained at this temperature for [6] {22} hours.
PRI B T 3000 P BRI 21)-40 + 2°C, H4ERFILIEE [6] [}/ .
Repeat the sequence for 9 additional cycles (total of 10 cycles).
GBSO MEIS CRILL10MEHD .
Samples Out/f 5 i 46: | After the 10th cycle, store the batteries at ambient temperature 20 + 5°C
(68 £ 9°F) for 24 hours prior to examination.
FEFL0NMEM G, T20 + 5°CIREL Fiffr24/hrf, ARGk & HARAS .
Note: The duration of exposure to the test temperature extremes was determined as below:
T R R SR Sl 2 AR R SR I (R0 T B 5 -
e Small cells and small batteries: 6 hours; /s HEF/N N 6/NF
e Large cells and large batteries: 12 hours. K HS A HL 12/

Test Result
M4k
Sample Sample Weight Weight Percentag Voltage Voltage Percent Results
No. Condition | Before Test | After Test e of Before After of s
Bemgms | pemgkgs | in Grams In Grams Weight Test(V) Test(V) residual -
wpr e | WRUER | Loss | kg R |yt | Voltage
() B GO | RSk RS By | EREE
[EpaN2 FoT
R5661 () 27.778 | 27.768 | 0.036 4.156 4105 | 98.773 | (6), (7)
R5662 (©) 27.850 | 27.831 | 0.068 4.149 4000 | 98578 | (6),(7)
R5663 () 27.957 | 27.948 | 0.032 4.150 4.090 | 98554 | (6),(7)
R5664 (©) 27562 | 27.551 | 0.040 4.150 4100 | 98.795 | (6),(7)
R5665 © 27.881 27.866 0.054 4.153 4.103 98.796 (6), (7)
R5666 (©€) 28.194 | 28.181 0.046 4.152 4.009 | 98.724 | (6), (7)
R5667 () 27.696 | 27.685 | 0.040 4.150 4098 | 98.747 | (6), (7)
R5668 (©€) 27.960 | 27.956 0.014 4.149 4.087 | 98506 | (6), (7)
R5669 () 27.893 | 27.891 | 0.007 4.153 4105 | 98.884 | (6),(7)
R5670 (©€) 27.865 | 27.852 0.047 4.153 4101 | 98.748 | (6), (7)

Results/45 %

(1) Leakage/JFi.

(2) Venting/HE=.

(3) Disassembly/fi4x.
(4) Rupture/fi 3.

(5) Fire/#& k.

Copyright © 2016 UL LLC UN38.3-TRF-001-V1.3
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(6) No leakage, no venting, no disassembly, no rupture, no fire/ G, THS, TR, T, TLEK.
(7) The open circuit voltage of each cell after testing was greater than 90%/JF % F AN T3 596: 5 1 ¢ F
1190%.

Condition/IRZs:

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

(B) Undischarged state/RJiH.

(C) First cycle in fully charged state/#5— N3 % 78 H i L J& 3 578 4 78 .

(D) After fifty cycles ending in fully charged state/# 11 -+4N32 %5 76 F i e A 58 4 78 H.

(E) After twenty five cycles ending in fully charged state/&5 — - TN ¥ 7o i ik & ) 58 4 78 H.

Copyright © 2016 UL LLC UN38.3-TRF-001-V1.3
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T.3 Vibration
=)
Test Method
N WaRrS
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 AT A0 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. H:E Al Hth 2 [E] #2235 7E 4
HE b WRISNLLEZBIEA, LA7THZHEINZE200Hz, KRG AERCD BB THZ N —MER, — MEAFFEE1550 %
FOR BT RS AR L . DAARSD A i — AN 7 )b 00 T ELRE AR, A ROES A=A AR I LR U o) B3R 12
0 BEANTT I3

The logarithmic frequency sweep was as follows/} $d= 4l T

[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/NHUGAVNEHE:  7HF2ETF 45 PR FF Lgn i B
RN LR N 18H 2L, SRIE R IRIBIRIFFE0.82 K (EMWFE1.628K) FHHE AN B 3 A K ik A 5
8gn (M LINS0MZE) e R Nid BE R 771 8gn FL 2 Z 1Y in 31 200## 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. X K HUEAITK I T/ NS AN : 7R 2Z T UG PR FF Lgn
[ f K DT FE B B N 18R %%, ARG IR IR FFFEO0.8 K (MR 1.6 %K) FH3 Inuize B 2 e K hnid &
LF2gn (BELIN25H625) 5 K RN L OR 357 2gn B2 A1 0 2] 2007 2% -

Test Result
Mg 3
Sample Sample Weight Weight Percentag Voltage Voltage Percent Results
No. Condition | Before Test | After Test e of Before After of 4k
Bemas | Rk | in Grams In Grams Weight Test(V) Test(V) residual -
gatprge | WWUERL | Loss | kg R | Wiisds | Voltage
(#0) 7 () Rk B ) AR
R5661 © 27.768 27.780 0.000 4.105 4.103 99.951 (6), (7)
R5662 © 27.831 27.843 0.000 4.090 4.079 99.731 (6), (7)
R5663 © 27.948 27.950 0.000 4.090 4.083 99.829 (6), (7)
R5664 © 27.551 27.547 0.015 4.100 4.099 99.976 (6), (7)
R5665 © 27.866 27.873 0.000 4,103 4.101 99.951 (6), (7)
R5666 © 28.181 28.190 0.000 4.099 4.097 99.951 (6), (7)
R5667 (©) 27.685 | 27.691 | 0.000 4.098 4092 | 99.854 | (6),(7)

Copyright © 2016 UL LLC UN38.3-TRF-001-V1.3
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R5668 (©) 27.956 | 27.959 0.000 4.087 4.070 | 99.584 | (6), (7)
R5669 (©) 27.891 | 27.889 0.007 4.105 4103 | 99.951 | (6), (7)
R5670 (©) 27.852 | 27.866 0.000 4.101 4109 | 100.00 | (6), (7)
Results/45 H:
(1) Leakage/JFi.
(2) Venting/flF’<..

(3) Disassembly/fi# .

(4) Rupture/fi 2.

(5) Fire/# k.

(6) No leakage, no venting, no disassembly, no rupture, no fire/ G, THES, TR, T, L5 K.
(7) The open circuit voltage of each cell after testing was greater than 90%/JT % H T A T30 56: 5 T 4% H
f11900%.

Condition/IRZs:

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

(B) Undischarged state/A: i H.

(C) First cycle in fully charged state/Z5—/N2 & 7o HL L & A 58 4 7o HL.

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

(E) After twenty five cycles ending in fully charged state/#5 .-+ 1142 #5 7¢ B0 H A 3 58 45 78 .

Copyright © 2016 UL LLC UN38.3-TRF-001-V1.3
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T.4 Shock
i
Test Method
N WaRrS
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: £ il 247 40 F e iR . X5 R 7RI AT EAT AR
H, JRdscr . DAARRE P FEER M e F AR FE S A R e G () IO R TR o RN RE R AT I R 2 IR 5 R b
AP

[X] For small cells and small batteries: Peak acceleration of 150 g and pulse duration of 6
milliseconds. /NHLEHI/NELIE:  DAEEAE Jy150gn it IESZ Al fE i, kb drai6=4b.

[ ] For large cells and large batteries: Peak acceleration of 50 g and pulse duration of 11
milliseconds. K HLEAIAHLE:  CAIEAE 50gn it IE 5% ik fE ey, kobrs11=80.

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.

BEAN I BURE S ZE =S ELAH T B R R 22 2R 07 L IR DT R 22 % =kl $RAEAERIT I =i, B3t
22181k M.

Test Result
Tk 45
Sample Sample Weight Weight Percentag Voltage Voltage Percent Results
No. Condition | Before Test | After Test e of Before After of s

A I in Grams I‘n ‘G‘rams Weight Test(V) Test(V) residual

wprE R | WEUER Loss | yikifes/E | Witise | Voltage

() BOD | masix e E(ft) | AR

B LY
R5661 © 27.780 27.783 0.000 4.103 4.102 99.976 (6), (7)
R5662 © 27.843 27.840 0.011 4.079 4.078 99.975 (6), (7)
R5663 (©) 27.950 27.956 0.000 4.083 4.083 100.00 (6), (7)
R5664 (©) 27.547 27.545 0.007 4.099 4.097 99.951 (6), (7)
R5665 (©) 27.873 27.876 0.000 4.101 4.101 100.00 (6), (7)
R5666 (©) 28.190 28.198 0.000 4.097 4.096 99.976 (6), (7)
R5667 (©) 27.691 27.696 0.000 4.092 4.090 99.951 (6), (7)
R5668 (©) 27.959 27.959 0.000 4.070 4.070 100.00 (6), (7)
R5669 © 27.889 27.891 0.000 4.103 4.103 100.00 (6), (7)
R5670 © 27.866 27.865 0.004 4.109 4.109 100.00 (6), (7)

Results/4k

K.

(1) Leakage/Jw k.
(2) Venting/flF’<..
(3) Disassembly/fif .
(4) Rupture/fi 2.
(5) Fire/%& k.

(6) No leakage, no venting, no disassembly, no rupture, no fire/ Gk, THER, Tk, Lo, IE

Copyright © 2016 UL LLC
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(7) The open circuit voltage of each cell after testing was greater than 90%/JF % i & AN T-1:X56: i 7T 2% H,
JE£190%.

Condition/{R 4s:

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

(B) Undischarged state/A i H.

(C) First cycle in fully charged state/5— /N385 7t H il B i 52 A 7e v

(D) After fifty cycles ending in fully charged state/# Ti+1N38 %5 76 FL 0 ) 3 56 45 76 H.

(E) After twenty five cycles ending in fully charged state/#5 — - 1.2 % 78 Hi ik B 1 58 4 78 1.

Copyright © 2016 UL LLC UN38.3-TRF-001-V1.3
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T.5 External short circuit
AN SRS
Test Method
N WaRrS
The samples were temperature stabilized so that its external case temperature reached 55 + 2°C and

then the samples were subjected to a short circuit condition with a total external resistance of less than 0.1
ohm at 55 + 2°C. This short circuit condition was continued for at least one hour after the cell or battery
external case temperature returned to 55 + 2°C. {RFFRIIA LR AS € ES5+2°C,  DUE H -t sl b AL
HNRIR IS F55 £ 2°C e K RE i 1E SR /N T-0. LA A st L BEL Im] % AT AR, B i R A D SRR B 1 2 3155 +
2°CZ R RFHEOIRS L/ B .

Test Result
LS

Sample No. Sample Condition Voltage Before Maximum Results

R RS Test(V) Temperature, °C g
MHTHRE (PO B (BRI

R5661 © 4.102 554 4), (5
R5662 © 4.078 55.3 4), (5)
R5663 © 4.083 54.9 4), (5)
R5664 © 4.097 55.0 4), (5)
R5665 © 4.101 55.3 4), (5)
R5666 © 4.096 55.2 4), (5)
R5667 © 4.090 55.0 4), (5)
R5668 © 4.070 54.7 4), (5)
R5669 © 4.103 54.6 4), (5)
R5670 © 4.109 55.1 4), (5)

Results/4

(1) Disassembly/fif{.

(2) Rupture/f 4.

(3) Fire/& k.

(4) No disassembly, no rupture, no fire/ JTCfifk, T, T K.

(5) The maximum temperature did not exceed 170°C/#x i i B ANk it 17045 [CE .

Condition/ IR Z:

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

(B) Undischarged state/A: i .

(C) First cycle in fully charged state/#5— N4z % 78 i L A58 4 78 H.

(D) After fifty cycles ending in fully charged state/#5 Fi.+1M52 % 7o H B0 i B 5845 7o H.

(E) After twenty five cycles ending in fully charged state/%5 — -+ T1/M32 % 7o HJCH A #5845 70 Hh.

Copyright © 2016 UL LLC UN38.3-TRF-001-V1.3
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T.6 Impact / Crush
i | F s

Test Method
N WaRrS
[ 1 Impact (for cylindrical cells greater not less than 18 mm in diameter)/ fiii; G&EH T HAEA/NT18
KA BT i)

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. FARIEAE S BE — AN PG BT B B—2k316%
ANFEWE, HEANI5.8mm+0.1mm, KERNEDS6 cm, SHEHRKLKE (FEPRAE) , WE
TEFER TG B — 8 N9.1 kg £ 0.1 kg T61 + 2.5 cmf) i B, JCAE I AR BT BT RS . TR EL
WIS SORT BAHTEE, {REFI0FE.

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. #2578 o (AFE, YNGR -5 P20 [ R TH P17 S5 R
FERFEHO I EA£15.8 mm £ 0.1 mm# iR N HEE . MR &% —kdEd.

[X] Crush (for prismatic, pouch, coin/button cells and cylindrical cells less than 18 mm in diameter)/#%
JE CEH TR, 835, 6 /g s b A B4R N T 182 K i [F AL 7’ i)

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/ 4+ i JEE P AN T2 (B 55K« HEJ1BEEWINR, 7R85 — /Nl a5 E T Bk
ZNLEHOKAD . HrfrgitdT, BRMBILLN =S —: -

e The applied force reaches 13 kN + 0.78 kN/Jiti i) /714 513 kN + 0.78 kN;
e The voltage of the cell drops by at least 100 mV; or/H i [ B & T pFE /b 100=4k, 50
e The cell is deformed by 50% or more of its original thickness/ Fith 28 114 JR 44 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/#% ¥ 1 B A% %ke F it 82 M fi B A — [HD 5t Hs o ZH 410/ T 7% FL s b2 A FG-F- 35
R . AT RS P 38 B 7 1)

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/ll iR it — 5 WER6 /N o AREAT i Ho A IR A o FH T
i

Test Result
MiAas 3

Sample No. Sample Condition Voltage Before Maximum Results

BE G RE SR A Test(V) Temperature, °C pEm
WET S (O i (IR

R5711 © 3.631 26.1 3), (4)
R5712 © 3.632 25.8 3), (4)
R5713 © 3.628 26.4 3), (4)
R5714 © 3.631 24.6 3), (4)
R5715 © 3.630 24.3 3), (4)
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Results/45 #:

(1) Disassembly/fif 4.

(2) Fire/# K.

(3) No disassembly, no fire/ TCiEIK, T K.

(4) The maximum temperature did not exceed 170°C/#x =ik 5 AN 17055 [C .

Condition/ IR

(A) Undischarged/= il .

(B) Fully discharged/5g 4= i L.
(C) One half discharged/ i ..
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T.7 Overcharge
o 7
Test Method
N WaRrS
Batteries were subjected to a charge current of twice the manufacturer's recommended maximum
continuous charge current/ 2% fill i | HE 7 1 5 R H7 482 70 FL LA A v 78 L o

The minimum voltage of the test was as follows/#% /> {1 B s f 240 R g

o When the manufacturer’s recommended charge voltage is not more than 18 V, the minimum
voltage of the test was the lesser of 2 times the maximum charge voltage of the battery or 22 V.
AR A 78 FE R S AN 18V, AN /) 78 FE FLIS R ] S 5E B K TG HE R LS T A B
B2V BN .

e When the manufacturer’'s recommended charge voltage is more than 18 V, the minimum voltage of
the test was 1.2 times the maximum charge voltage. #15 ) R HEFE 1) 78 B H R B 18V, Ak )
B/ S R N T ShR R B R TS RS R 1. 21

Tests were conducted at ambient temperature 20 + 5°C. The duration of the test was 24 hours. ]z
720 + S°CHIMEIR B FREAT, I Frak24 M.

Battery Model/ it 715 803450
Overcharge Current/it 78 i | 2¥700=1400mA
Overcharge Voltage/id sa i/ | 2*4.25=8.5Vdc

Test Result
S R
Sample No. Sample Condition Test Voltage, V Measured Overcharge Results
B GRS BRI MR (o Current, mA 2T S
MWEREFE R (22
R5691 (A) 8.5 1400 (3)
R5692 (A) 8.5 1400 (3)
R5693 (A) 8.5 1400 (3)
R5694 (A) 8.5 1400 (3)
R5695 (B) 8.5 1400 (3)
R5696 (B) 8.5 1400 (3)
R5697 (B) 8.5 1400 3)
R5698 (B) 8.5 1400 (3)

Results/4

(1) Disassembly/fift{.

(2) Fire/% K.

(3) No disassembly, no fire/ Cfffk, T K.

Condition/ IR

(A) First cycle in fully charged state/5—AN 32 % 78 HUBCE F 52 4 7e H.

(B) After fifty cycles ending in fully charged state/45 F.-+N%2 # 76 Hi i f ) B 58 4 78 H.

(C) After twenty five cycles ending in fully charged state/%5 — - T4 58 ¥ ¢ B s L& 3 58 4= 70 H.
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T.8 Forced discharge
55k | T

Test Method
N WaRrS
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, R A SR 12V B AR E AT s s, b ELUR A IR SR 45 B HE I G B IR
A& 45 58 ) B KT8 FE VAL 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). & & 7 B, FL A o R e It F S |
R i ND AR B SRR, A S SR ORI ] COND VEUE B EFR DRI R (25D

Test Result
M2 R
Sample No. Condition Initial Discharge Voltage of Voltage After Results
FE G2 RE SR A Current, mA Discharged Cell Test(V) g
vy | Before Test(v) B
() AT () ()

R5671 (B) 1400 2911 0 3)
R5672 (B) 1400 2.933 0 3)
R5673 (B) 1400 2.931 0 3)
R5674 (B) 1400 2911 0 3)
R5675 (B) 1400 3.112 0 3)
R5676 (B) 1400 3.102 0 3)
R5677 (B) 1400 2.987 0 3)
R5678 (B) 1400 2.782 0 3)
R5679 (B) 1400 3.111 0 3)
R5680 (B) 1400 3.103 0 3)
R5681 ©) 1400 3.103 0 3)
R5682 (©) 1400 3.102 0 3)
R5683 ©) 1400 2.987 0 3)
R5684 ©) 1400 2911 0 3)
R5685 ©) 1400 2912 0 3)
R5686 ©) 1400 3.111 0 3)
R5687 ©) 1400 3.123 0 3)
R5688 ©) 1400 2.988 0 3)
R5689 ©) 1400 2.997 0 3)
R5690 ©) 1400 3.100 0 3)

Results/45 3

(1) Disassembly/fif{.

(2) Fire/% K.

(3) No disassembly, no fire/ Cf#fk. T K.

Condition/iR4s:

(A) Fully discharged state/5¢ 45U H.
(B) First cycle in fully discharged state/s /M58 ¥ 7t H il i 8 1 52 2.
(C) After fifty cycles ending in fully discharged state/#5 F. M52 % 76 HJ5CH & 1A 58 45 i .
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T I
Important

1. RGNS = B FE, AT 266 1 2 AR
Nobody is allowed to photocopy or partly photocopy this test report without written
permission of UL.

2. A N H AN A A4 TR

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

3. AR IR

The test report is invalid if altered.

4. M IR A G NIRRT 2 H R TR R R A SR H

Objections to the test report must be submitted to UL within 15 days.

5. ARt 1 BA s s A NS
Throughout this report a point is used as the decimal separator.

6. A4 DO AR FE 1157

The test report is valid for the tested samples only.

7. AR RS A BE AL HULEE UL AR R bR ARiREES

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

8. ATART I {50 T AU A P DG 452 5 AR AR AN 2B e A N0 SN e A I ARG ) o AT G0 3
UL’s liability under no circumstance will exceed the testing fee received from applicant
for test conducted hereof this testing report.

R EAA: FRIHULSE VIR RA M5 2 7

Laboratory: UL-CCIC Company Limited Guangzhou Branch

My dke R TTRTNER AR = 8T i 58 M el HL TR

Address: Electronic Building, Parage Electronic Industrial Park, No. 8 Nanyun Er Road,
Guangzhou Science Park, Guangzhou, China

H, if(Tel): +86-20-3213 1000

f H(FAX): +86-20-8348 6777
HEE 2 fid(Post Code): 510663

Email: customerservice.cn@cn.ul.com
Web: www.ul.com
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