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General information

FEAR TR
Name of samples Rechargeable Li-ion Battery
FF i PR BB
Type/ Model 71-176890-01 3,7V 2600mAh,9,62Wh(TYP.) 2450mAh 9,07Wh(MIN.)
RSP IS
Trade mark .
B bR
Commission by LEUNG'S COMMUNICATION & ELECTRIC PRODUCTS(GUANGZHOU)LTD
AL AT T G P T A PR A

Commissioner address

No.39 Nanyunsan Road, Science Park, Hi-Tech Industrial Development Zone,

EAL Guangzhou

N B B AR I R R E Yk e = = 39
Manufacturer LEUNG’S COMMUNICATION & ELECTRIC PRODUCTS(GUANGZHOU)LTD
il 3 7y ] I TH S A PR A H

Manufacturer address

No.39 Nanyunsan Road, Science Park, Hi-Tech Industrial Development Zone,

_— Guangzhou

il ey bk e - . o
JM T BT R AR NV TE R ORI R < = % 39 5

Factory LEUNG’S COMMUNICATION & ELECTRIC PRODUCTS(GUANGZHOU)LTD

) J G PG TH FL S A PR A A
No.39 Nanyunsan Road, Science Park, Hi-Tech Industrial Development Zone,

Factory address

o Guangzhou

) ok . . S o
I N B B AR NPT R DR E Ik = = 39

Appearance:

FE it 0BT o

Sample status Good

FEAIRA JeUF

Package of goods

FE M %E

Quantity of sample

N 43pcs

FE

Sample identification
cl#~c43#

A ]

Reference standard

% brifE

MH/T1052-2013 (Tests for lithium batteries transported by air)
MH/T1052-2013 (i 7 3 Fa e ey Ul R )

Receiving date
ke H

2015.12.01

Completing date
56 H

2015.12.14
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Test Conclusion

ML e
No.J¥ | Name of test Testing standard Test result Conclusion Remarks
oo | WAT H AR M AR Ak MR 45 VN HIE
1 Altitude simulation See Appendix 1 Il | Passed y
T B2 S AL B 1 Tk
2 Thermal test See Appendix 2 I, | Passed y
o 1 & 2 GE
3 Vibration See Appendix 3 I | Passed y
PRzl k3 Tk
4 Shock UN Manual of Tests See Appendix 4 I | Passed y
ik and Criteria b 4 ok
ST/SG/AC.10/11/Rev.5,
amend1, 38.3.
External Short-circuit ’ See A dix 5 It. | Passed
> | s BT ORI BOE | i 5 | ke /
K ) 3 A 6 M A oA
T iy ) N/A
Impact ST/SG/AC. 10/11/Rev. 5, / /
il amendl, 38. 3. ANiEH
6
Crush SeeAppendix 6 I, | Passed y
P & 6 s
7 Overcharge See Appendix 7 . | Passed y
LT R sk 7 Tk
8 Forced discharge See Appendix 8 I, | Passed y
CH ) GEN b 8 HH%
Conclusion/45i8:

The Rechargeable Li-ion Batteries submitted by LEUNG*S, COVMUNICATION &ELECTRIC
PRODUCTS (GUANGZHOU) LTD had passed the test i X ATIONS “Recommendations on
the Transport of Dangerous Goods, Manual of Test ang 10/11/Rev.5 amend1, 38.3.

Py

=
FR PR ECI VR FL 8 A R 2 RS T 8 g 1 P AP 5 TP T 1 D I A K 1D Al At

Seal// N :
Date of issue:/H#f: Dec. 15, 2015

Approver: Liang Hongcheng Checker: Fu Ziwen Tester: Huang Yining

HeitE Wb I Diwen Tk }/Wfﬁ % pirg
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Photos of samples and markings
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Battery (71-176890-01 3,7V 2600mAh,9,62Wh(TYP.) 2450mAh 9,07Wh(MIN.) )
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Appendix 1
bR 1
Test ltems Altitude simulation
WAL H e JE AR
1,1 Test procedure
NS B
Test cells and batteries shall be stored at a pressure of 11,6kPa or less for at least six hour
at ambient temperature (20£5C).
TR L O A B AE A R (20£5°C) R, A E/NT55T 11, 6kPa [\ J) T 22 /b 7S /AN o
1.2 Samplestatus
C1#~C104#, at first cycle in fully charged states;
CL#~C108, fE55 — AP 584 78 HUIRES s
R
13 ‘ e‘sult
USRS
Before W\IUﬁtﬁﬁ After W\IUﬁtE Mass loss Residual
Sample No. Mass Voltage Mass Voltage FiEige | OCV Testresult
> > ] Tl S 2k
(ETiE IR BE L T T L FE L T T L ) T\'J/%OEEHE WAk 5
(8) W) (g) W) ()
C1# 67,011 3,859 67,002 3,858 0,013 99,97 (o)
C2# 67,260 3,867 67,255 3,867 0,007 100,00 (o)
C3# 67,099 3,857 67,088 3,859 0,016 100,05 (o)
C4# 67,026 3,767 67,023 3,763 0,004 99,89 (o)
C5# 67,078 3,882 67,064 3,869 0,021 99,67 (o)
Co# 67,215 3,859 67,206 3,860 0,013 100,03 (o)
C7# 67,347 3,864 67,340 3,856 0,010 99,79 (o)
C8# 67,390 3,858 67,380 3,856 0,015 99,95 (o)
Co# 67,088 3,847 67,080 3,850 0,012 100,08 (o)
C10# 67,219 3,872 67,212 3,863 0,010 99,77 (o)

Note:L-Leakage, V-Venting, D -Disassembly,
disassembly, no rupture, no fire.

& L- s V- HG D iRAs R- BERS F - ks 0- ol oL oR. ERR. oK

R -Rupture, F-Fire, O-No leakage, no venting, no
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Appendix 2
fisk 2
Test Items | Thermal test
M3 H i B
1,1 Test procedure
NPT
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 in 30 minutes, This
procedure is to be repeated until 10 total cycles are complete, after which all test cells and
batteries are to be stored for 24 hours at ambient temperature (20£5C).
W FS LA L T2 22 CHISAT R IEAFAD T 6 AN/, AR5, fElRE-40E2°C MR
JAEANDT 6 AS/INF, PN EE T () TB) R e K2 30min, B #AE BB IRE 3 10 Ik, AR5,
W HAERBRIR B 20+ 5°C 4T FIE 24 /.
1.2 Samplestatus
' RS
C1#~C10#, at first cycle in fully charged states;
C1#~C10%, 758 MIEH 7642 7o HUIRAS s
13 Besult
NS
Before i Al After M3t 5 Mass loss
Sample No. Residual
\ Dp o Mass Voltage Mass Voltage BB ocv Testresult
FEfh g P T AR Z AN PE L T VAR 24NN ®) I LR I 4 5
(g) V) (g) V) (%)
C1# 67,002 3,858 66,985 3,809 0,025 98,73 (0]
C2# 67,255 3,867 67,237 3,811 0,027 98,55 (0]
C3# 67,088 3,859 67,062 3,803 0,039 98,55 (0]
Ca# 67,023 3,763 67,007 3,715 0,024 98,72 o
C5# 67,064 3,869 67,044 3,818 0,030 98,68 (0]
Co# 67,206 3,860 67,193 3,817 0,019 98,89 (0]
C7# 67,340 3,856 67,317 3,814 0,034 98,91 (0]
C8# 67,380 3,856 67,366 3,803 0,021 98,63 (0]
Co# 67,080 3,850 67,072 3,810 0,012 98,96 (0]
C10# 67,212 3,863 67,199 3,818 0,019 98,84 (0]

Note:L-Leakage, V-Venting, D -Disassembly, R -Rupture, F-Fire, O-No leakage, no venting, no disassembly,
no rupture, no fire.

W L- s V- HG D- @A R- GRS F - GRG0 iltle. BRI BRI BRI, TR K.




Report No.: GZLS20151204U02

Page 7 of 13 pages

Appendix 3
fis& 3
Test ltems | Vibration
M3 H Iz
1,1 Test procedure
WINPT
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 wave form with a logarithmic sweep between 7Hz and 200Hz 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 position of the cell.
g H A A [ e e RS B B, ARSI IRRS) . RSN LLIEREE L, LL THz 1Y
IN#e 2000z, ARJ5 FHE/D A2 THz D — MRS, — MERREE 16 70 PP B, &l
AL AN AN FAHTE BT ) EARFE 12 K, 3 AN
12 Samplestatus
C1#~C10#, at first cycle in fully charged states;
ClH#~C10#, 7255 —MAEI 578 42 78 R
13 Result
’ WAL R
Before i Hif After I 5 Mass loss Residual
Sample No. Mass Voltage Mass Voltage TR ocv Testresult
S 1 gpa 1 R o \ . — S e S Wt &5
(R RS RE L B TT i L FF T i HL ) ﬂfﬂiEEE WA 25
(8) W) (e) W) ()
C1# 66,985 3,809 66,978 3,807 0,010 99,95 (0]
C2# 67,237 3,811 67,231 3,811 0,009 100,00 o
C3# 67,062 3,803 67,056 3,802 0,009 99,97 (0]
Ca# 67,007 3,715 67,005 3,710 0,003 99,87 (0]
C5# 67,044 3,818 67,039 3,815 0,007 99,92 (0]
Co# 67,193 3,817 67,188 3,817 0,007 100,00 (0]
C7# 67,317 3,814 67,310 3,812 0,010 99,95 (0]
cs# 67,366 3,803 67,361 3,803 0,007 100,00 (0]
Co# 67,072 3,810 67,068 3,809 0,006 99,97 (0]
C10# 67,199 3,818 67,195 3,815 0,006 99,92 (0]
Note:L-Leakage, V-Venting, D -Disassembly, R -Rupture, F-Fire, O-No leakage, no venting, no

disassembly, no rupture, no fire.

. L- s V- HG D A R- BERS Fo- ks 0- ol TSR eR. ERR. JoiE K
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Appendix 4
fi ek 4
Test Items | Shock
LT H i
1,1 Test procedure
WAL B
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 battery, Each cell or battery shall be
subjected to a half-sine shock of peak acceleration of 150gn and pulse duration of 6
milliseconds, Each cell or battery shall be 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 or battery for a total of 18 shocks.
ARG (1 HC 28 ] 7 A A4 FEL O A LI AE 0 PR 4 TG A 2 T o R 5 PR RS B It DAUE A 2 150gn
(- E 5L I I B iy, BKihHrE 6 Z2FP . 4% = AN FUAH LAl ) 43 ) 0) 3 0E SR &l — 7K,
A FL S B AR S BB 18 IR
12 Samplestatus
C1#~C104#, at first cycle in fully charged states;
C1#~C10#, 7250 —MFEH 58 42 78 ARG
13 Besult
WAGR
Before XAy After IR 5 Mass loss Residual restres
Sample No. Mass Voltage Mass Voltage TR ocv ¢
E g S > =] D > = D A D
(R TRS) FE T T i H s BE B T i H s @) T\'J/%OEEH: ik
(e) W) (8) ) *
C1# 66,978 3,807 66,976 3,807 0,003 100,00 (0]
C2# 67,231 3,811 67,231 3,810 0,000 99,97 (0]
C3# 67,056 3,802 67,057 3,802 0,000 100,00 (0]
Ca# 67,005 3,710 67,005 3,710 0,000 100,00 (0]
C5# 67,039 3,815 67,041 3,815 0,000 100,00 (0]
Cé# 67,188 3,817 67,186 3,816 0,003 99,97 (0]
Cr# 67,310 3,812 67,307 3,812 0,004 100,00 (0]
cs# 67,361 3,803 67,357 3,803 0,006 100,00 (0]
Co# 67,068 3,809 67,067 3,809 0,001 100,00 (0]
C10# 67,195 3,815 67,197 3,815 0,000 100,00 (0]

Note:L-Leakage, V-Venting, D-Disassembly, R-Rupture, F-Fire, O-No leakage, no venting, no disassembly,
no rupture, no fire.

. L- s V- HG D iRAs R- BERS Fo- ks 0- ol TSR eR. ERR. oK
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Appendix 5
bk 5

Test Items External short circuit
AT H A JL B
1,1 Test procedure
WS BR
The cell or battery to be tested shall be temperature stabilized so that its external case
temperature reaches 55+2°C and then the cell or battery shall be 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 is continued for at least one hour after the cell or battery external case
temperature has returned to 55+2°C, the cell or battery must be observed for a further six
hour for the test to be concluded.
PREFRIG A B R BEAS E AL 5512°C, LU A B sl it i it A RIR B IA 31 55 £2°C, ARG, frlt
W, R HOE RN T 0, 1 BRA I Ze i JaBe, Aor AU sl it R AR RIS R L 31 55 £2°C 2
Ja FRRFEE 1 /NI LL b, S HLE Bl R b DA Z5TE — 2 MEE 6 AN/ A RE T 4R
12 Samplestatus
’ MRS
C1#~C104#, at first cycle in fully charged states;
CL1#~CL0#, 7E55 —MEHM 76 42 7o iR A
13 Besult
WKL R
Max. Ext T t
Sample No. ax ﬁ);;ﬂgﬁin;geﬁr_a ure Testresult Remark
FEdhG S e R 5 &IE
C1# 54,9 (0] /
C2# 55,3 o /
C3# 55,2 0] /
Ca# 54,9 (0] /
C5# 55,0 (0] /
Co# 55,7 0] /
C7# 55,4 0] /
C8# 55,6 (0] /
Co# 55,6 (0] /
C10# 55,8 o /

Note:D -Disassembly, R -Rupture, F-Fire, O- no disassembly, no rupture, no fire.

E: D- MR R- B F - Gk 0k, o, JolE k.
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Appendix 6
fisk 6
Test Items Crush
AT H Bt
1,1 Test procedure
NPT
A cell or component cell is to be crushed between two flat surfaces. The crushing is to be
gradual with a speed of approximately 1,5 cm/s at the first point of contact. The crushing is
to be continued until the first of the three options below is reached.
(@) The applied force reaches 13kN+0,78kN;
(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 100mV or more, or
the cell is deformed by at least 50% of its original thickness, the pressure shall be released.
FL It U 2 R P LS A P AP T TR 5 s o B S AR50 — Al A2 1, Bem/s IR 1 Ak
17, HBIFH=ANEN A3k 1k
(a) AEMIJjik3] 13kNA0, 78KkN;
(b)  FEVBEH s f 22 IR F 100mV s
(c) PRIt JELFE AR AT L AR T 22 /b 50%.
—HIR B KR ), WRFEER 100 mV Bl Bt AR TE R S 50%, W )NV AiZ g ER .
12 Samplestatus
C11#~C15#, atfirst cycle at 50% of the design rated capacity;
CLI#~CI15%, 75— MEH 50% 1 HUE A ;
13 Besult
WKL R
Max. Ext IT t
Sample No. ax ﬁ);;ﬂgﬁin;geﬁr_a ure Testresult Remark
GaE RS i PR R T
C11# 23,2 (0] /
C12# 22,9 (0] /
C13# 23,0 o /
C14# 22,8 o /
C15# 23,2 (0] /

Note:D -Disassembly, F-Fire, O- no disassembly, no fire.

HE: D- ks F - G 0Lk, JoikE k.
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Appendix 7
fisk 7
Test ltems Overcharge
AT H AR
1,1 Test procedure
NPT
Th facturer’ ded
When the manufacturer's recommended maiimummirr::raz u\r/eorltsa o isret;o?r)r;r\r;en_rﬁe
charge voltage is not more than 18V, the manufacturer’s ’ recomrr?ended | ma)’(imum
minimum voltage of the test shall be the , ;
lesser of two times the maximum charge continuous charge current is 1950mA,The
voltage of the or 22V g voltage of the test is 8,70V, And the Current
‘ . s | 1S 3900MA
W AR S A 18, A | 1S 0T \ e
[yl /e L TR % P ) ettt | | SCHERRROE RIS y 4, 35V, ] SRR
7R L R B 22V K7 L HLIACA 1950mA, I HL >y 8, 70V,
HLI 4 3900mA «
When the manufacturer's recommended
charge voltage is more than 18V, the minimum
voltage of the test shall be 1,2 times maximum
charge voltage /
WER ) AR 78 HL AL RE L 18V, AU Y
B NFE LR RAZ Y 1, 2 500 S i 0
KA HL LR
1.2 Samplestatus
’ RS
C16#~C194#, at first cycle in fully charged states;
C16#~C19%, {E5 — ME 58 2 78 HUIRE
C20#~C23#, after 50 cycles ending in fully charged states;
C20#~C234, L4 T MM 58 2 78 R
13 Besult
NS
Sample No. Voltage Before test (V) Testresult Remark
FEh ST DU L (V) W 45 R 2
C16# 3,884 o /
C17# 3,896 o /
C18# 3,873 o /
C19# 3,887 o /
C20# 3,865 o /
C21# 3,888 o /
C22# 3,879 o /
C23# 3,869 o /

Note:D -Disassembly, F-Fire, O- no disassembly, no fire.

W: D A F - ek O-JEfiRAR. ot K.
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Appendix 8
fiEk 8
Test Items Forced discharge
LT H SRAFIOR
1,1 Test procedure
WP B
Each cell shall be forced discharged at ambient temperature by connecting it in series with a
12V D. C, power supply at an initial current equal to the maximum discharge current
specified the manufacturer The specified discharge current is to be obtained by connecting
a resistive load of the appropriate size and rating in series with the test cell, Each cell shall
be forced discharged for a time interval(in hours) equal to its rated capacity divided by the
initial test current(in ampere).
76 20 £ 5°CIEREEIR BN, K 5N HOS I FEAE 12V (W B U B BT S, e B r R
PEREAN R AR F VR A 3 )15 5 AR s R R UAE T80 P ISP T A 00 2 i B LA 46 L U
1.2 Samplestatus
’ FEaRTS
C24#~C33#, at first cycle in fully discharged states;
C24#~C33#, 74— M 78 LB ARE
C34#~C43#, after 50 cycles ending in fully discharged states;
C34#~C434, 1E5 T T IMEH 58 TR
13 Result
’ WA LR
Voltage Before test Voltage Before test
Sample No. e Testresult Sample No. R Testresult
e DR FT T i H . \ o I A T % L s .

FE i W HUREEAE S FE i W HIUREATEIS
C24# 3,206 o C34# 3,191 (0]
C25# 3,200 o C35# 3,195 (0]
C26# 3,190 o C36# 3,221 (0]
C27# 3,185 o C37# 3,205 (0]
C28# 3,192 o C38# 3,219 (0]
C29# 3,200 o C39# 3,196 (0]
C30# 3,194 o C40# 3,218 (0]
C31# 3,204 o Ca41# 3,205 (0]
C32# 3,217 o C4a2# 3,220 (0]
C33# 3,196 o C43# 3,211 (0]

Note:D -Disassembly, F-Fire, O- no disassembly, no fire.

W: D fifths F - ks O-JEfiRAR. ot K.




Report No.: GZLS20151204U02 Page 13 of 13 pages

SN
Important

1. ARG TOR G PR AT B8 TR
The test report is invalid without the official stamp and Paging seal of Guangzhou MCM
Certification and Testing Co., Ltd.

2. REANI S WA, AFER B H AR
Nobody is allowed to photocopy or partly photocopy this test report without written
permission of Guangzhou MCM Certification and Testing Co., Ltd.

3. AR LHAEN R N B AT N 2544 T2
The test report is invalid without the signatures of Approver, Checker and Tester.

4. BAREIRETCAL
The test report is invalid if altered.

5. MATIAR S A B N WCEIR S 2 FHE A TUR A A 56 A7 52 H
Objections to the test report must be submitted to Guangzhou MCM Certification and
Testing Co., Ltd. Within 15 days.

6. Ak LU S AU MU

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

7. AR DO AR A DT o

The test report is valid for the tested samples only.

RO BAAL: ) PFRARAG PBARAT B2 7]

Laboratory: Guangzhou MCM Certification and Testing Co., Ltd

Hiuhb: o N TR XTSRS B 18 S

Address: 1 F No.13,Zhong San Section, ShiGuang Road, Panyu District, Guangzhou
City, Guangdong Province, China.

Fi%: 0086-20-34777662
0086-20-34777663Email: mark.miao@mcmtek.com

f£E: 0086-20-34777665-609Web:Http://www.mcmtek.com




