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General information

AT
Name of samples Rechargeable Li-ion Battery
FE i 24 FR A] 78 H B S LR
§IRE/fgde 446MA0116 3,7V 860mAh 3,182Wh(Input:5V=2,0A)
5 Hif
Trade mark
b 4
Commission by LEUNG’S COMMUNICATION & ELECTRIC PRODUCTS(GUANGZHOU)LTD
B AL TN B TR A PR A

Commissioner address

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

e AR BT P TF A R 7 = s 30 5
Manufacturer LEUNG’S COMMUNICATION & ELECTRIC PRODUCTS(GUANGZHOU)LTD
R M T A

Manufacturer address

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

) Guangzhou

S PN BB FF AR B 25 =B 30

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

Factory address

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

2 Guangzhou
R PRI RIS H A = = 86 39 5
Appearance Black
A A
Sample status Good
FEIRAS S
Package of goods
BER S L% X
Quantity of sample

43pcs
B
Sample identification

cl1#~c43#

HEhbriRE S

Reference standard

% bk

MH/T1052-2013 (Tests for lithium batteries transported by air)
MH/T1052-2013 (fji iz el o it U R )

Receiving date

A H

2017.03.20

Completing date
e H 3]

2017.04.06
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Test Conclusion

M 4h e
No. | Name of test Testing standard Test result Conclusion Remarks
Fe | BT H A4 K DA b e IRREAE S AT L ik

1 Altitude simulation See Appendix 1 | Passed D
e AL WM 1 L

2 Thermal test See Appendix 2 | Passed .
YL HHE 2 L

3 Vibration See Appendix 3 | Passed )
Lz HH# 3 G
Shock See Appendix 4 | Passed

4 3 UN Manual of Tests and v
Wit i W 4 ot

ST/SG/AC.10/11/Rev.5,

5 | External Short-circuit amend.2, 38.3. See Appendix 5 | Passed /

A1l i BEA [ e T ek tedis | A& 5 e
i 11 S8 S 0 A A v

Impact FM» ST/SG/AC. 10/11/ N/A
Sk Rev. 5, amend.2 38. 3. /% " RiE

6
Crush See Appendix 6 | Passed y
Pk W 6 i

7 Overcharge See Appendix 7 | Passed /
AT WM 7 i

8 Forced discharge See Appendix 8 | Passed b
SiR WM 8 i

EEU LR
FIARETY ST/SG/AC,

Conclusion/4518:

PRI TH R #3A BIR A w28 Az 1) 7] 78 H AL 25 1 Lt g
10/11/Rev. 5 amend. 2, 38.3 f{JFER

The Rechargeable Li-ion Batteries submitted by LEUNG’# F& i{txl
PRODUCTS(GUANGZHOU)LTD had passed the test items )f TN TED NA LSSW

the Transport of Dangerous Goods, Manual of Test and Crif ‘%ST’Q‘ [AC ;;_.?,

» r

i

ZAT

k- iy /\ T %‘}A
\/Hf E5 <<j<3;;j|3f.

i~ G

{ON & ELECTRIC

5 “Recommendations on
'Rev.5 amend.2, 38.3.

bR E s W5

Seal/fll % 7
Date of issue/H#]: Apr. 18, 2017

WARM PROMPT: This test report can be used only for areas excluding Shanghai (not including the use of
applying for the certification for safe transport of SRI DGI of the second research institute of CAAC)

{E%%TTKET ik T AR Rl CANE T HE P E BRI SE R0 R i i e A s i S
DEER) .

Approver: Liang Hongcheng Checker: Hu Pingfei

ek Qg&gﬁ% Wik A /P/W%fé«‘

Tester: Cai Mingqain

Wt: _(pq Z!lﬁﬁ@i@
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Photos of samples and markings
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Battery (446MA0116 3,7V 860mAh 3,182Wh(Input:5V=2,0A))

Rechargeable Li-ion Baﬁery
Model 446MAOQ116

geable Li-ion Battery
Model 446MAQ116

Designed in Rochester, NY Assembled in China
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Appendix 1
B 1
Test Items | Altitude simulation
P H e AL
1,1 Test procedure
AP TR
Test cells and batteries shall be stored at a pressure of 11,6kPa or less for at least six hour
at ambient temperature (20£5°C).
TS O A AR IR S (20£5°C) N, ffrfe/ b T5 T 11, 6kPa R 1 T /D75 /M
1.2 Sample status
C1#~C104#, at first cycle in fully charged states;
C1#~C10#, 7E 55 — MER B2 A HURE
Resul
AaS B YhE
WG R
Before Uﬂ”ﬁtﬁﬁ After {ljlﬂii'\’}ﬁ Masa\ ok Residual
Sample No. Mass Voltage Mass Voltage | mE#i%k ocVv Test result
¥ HL o S = B = S = B D Tl 4> 3 it
PSS | g | THOBE | g | JRERE [ FIRIIE | WL
(8) W) (8) W) (%)
C1# 27,062 4,17 27,059 4,17 0,011 100,00 (0]
C2# 26,605 4,17 26,605 4,17 0,000 100,00 o
C3# 26,609 4,17 26,609 4,17 0,000 100,00 (0]
Ca# 26,817 4,18 26,817 4,17 0,000 99,76 o
C5# 26,895 4,17 26,895 4,17 0,000 100,00 o
Co# 26,961 4,18 26,961 4,18 0,000 100,00 o
C7# 27,035 4,17 27,033 4,17 0,007 100,00 o
Ccs8# 26,866 4,17 26,863 4,17 0,011 100,00 0]
Co# 26,805 4,17 26,805 4,16 0,000 99,76 o
C10# 26,603 4,18 26,603 4,18 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.

e L- ot V- JHES

D- figfk; R- AR F - 2K 0- JGiltls. JGHER. ek, TenisR. K.
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Appendix 2
S
Test Items | Thermal test
LT H i iR
1,1 Test procedure
AP B
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£5°C).
B U MHLAEIRBE N 722 2° C RIS RIAEA DT 6 A/, R, EIRE-40:2°CH&AFT
JAEAS DT 6 AN/, PN 2 ] 1) R B Kl 30min, B ERAE BIR PR E F 10 Ik, AR5,
K HAE I BER 0 20£5°C I FE 24 A/,
1.2 Sample status
C1#~C104#, at first cycle in fully charged states;
C1#~C10#, 7250 MAEM 8 4 78 HUIRE s
13 Be‘sult
AL R
Before Uﬂ”ﬁﬁﬁﬁ After {I)_\[“‘\I/EUE WAL nee Residual
Sample No. Mass Voltage Mass Voltage TRk ocv Test result
iy DQ‘ = i & . iy o » e J » N
FE i 9 FES S AR LN e RS AR L=V %) I'J/?\O%E k4l R
(8) W) (e) W) )
C1# 27,059 4,17 27,052 4,08 0,026 97,84 0]
C2# 26,605 4,17 26,611 4,08 0,000 97,84 0]
C3# 26,609 4,17 26,602 4,09 0,026 98,08 0]
Ca# 26,817 4,17 26,803 4,08 0,052 97,84 o
C5# 26,895 4,17 26,892 4,09 0,011 98,08 0]
Co# 26,961 4,18 26,954 4,09 0,026 97,85 0]
Cr# 27,033 4,17 27,033 4,08 0,000 97,84 0]
cs8# 26,863 4,17 26,866 4,08 0,000 97,84 0]
Co# 26,805 4,16 26,811 4,07 0,000 97,84 o
C10# 26,603 4,18 26,600 4,09 0,011 97,85 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- #PSG D- AR R- B F - K 0 Bille. EHEER. TEMRR. BRI, TR
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Appendix 3
Bk 3
Test Items | Vibration
T H ¥z
1,1 Test procedure
AP B
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.
o FL ORI RS 242 [ 22 e AE RS B R B i L, AR TR IREN . IR BLIESRBIE R, Ll THz 3%
B4 200Hz, AR5 fFRAD A1) THz O — MBI, — MAEFAFEEE 16 2B Bea . S~ f
A=A EARTE J AT ) EAEFA 12 1K, 3 AN/
12 Sample status
’ HamRE
C1#~C104#, at first cycle in fully charged states;
CLH~C10#, £E50 —MAEM 784 e HUIRE
13 Be‘sult
AL R
Before {Ij\[“ﬁtﬁﬁ After Uﬂ”ﬁﬁfé MARSaEs Residual
Sample No. ek Voltage N Voltage | &tk ocVv Test result
£ Y B > = D N = D e \A MR
FE S G 5 e R FF i HL R L R JT % HL ) I'J//TT)EE.H: Mk R
(8) W) (8) ) )
C1# 27,052 4,08 27,049 4,08 0,011 100,00 0]
C2# 26,611 4,08 26,610 4,08 0,004 100,00 o
C3# 26,602 4,09 26,602 4,09 0,000 100,00 0]
Ca# 26,803 4,08 26,798 4,08 0,019 100,00 o
C5# 26,892 4,09 26,892 4,09 0,000 100,00 o
Co# 26,954 4,09 26,954 4,08 0,000 99,76 0]
Cr# 27,033 4,08 27,031 4,08 0,007 100,00 0]
C8# 26,866 4,08 26,861 4,08 0,019 100,00 0]
Co# 26,811 4,07 26,807 4,07 0,015 100,00 (o)
C10# 26,600 4,09 26,600 4,08 0,000 99,76 o

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- #FG D- A R- B F - Rk 0- JGle. BHER. EMRE. TERER. TR K.
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Appendix 4
fiEE 4
Test Items | Shock
LI 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.
AR [it] R FE Z ] 7 A1 A P SO RH LTS (it 0 4 B C AP S 1 o 0 4 H L RV AU Dy 150gn
()4 1E 5L 0 Inode B i ok, KR RRSE 6 22 A0 45 =N EUAH 8 Ll 1) 40 Sl %o L OE SRR 25 WA = IR,
AN HL U B A S CBCA 18 IR
1.2 Sample status
C1#~C10#, at first cycle in fully charged states;
CI#~C10#, #2508 — MiEdh 58 2 78 RS s
13 Be‘sult
TREER
T Before {m”lﬁﬁﬁ After (m“ﬁtrﬁ‘ Wasc e Residual =
\ :é‘ v j e Voltage IS Voltage ek iCV AN
FE St G 5 B B FHig HL RE R VAR N ) ’IE'JW\OEEE SR
(8) (V) (g) () )
C1# 27,049 4,08 27,049 4,08 0,000 100,00 0]
C2# 26,610 4,08 26,610 4,08 0,000 100,00 o
C3# 26,602 4,09 26,602 4,09 0,000 100,00 o
Ca# 26,798 4,08 26,794 4,08 0,015 100,00 o
C5# 26,892 4,09 26,892 4,09 0,000 100,00 o
Co# 26,954 4,08 26,951 4,08 0,011 100,00 o
C7# 27,031 4,08 27,031 4,08 0,000 100,00 o
C8# 26,861 4,08 26,858 4,08 0,011 100,00 o
Co# 26,807 4,07 26,807 4,07 0,000 100,00 (0]
C10# 26,600 4,08 26,600 4,08 0,000 100,00 o

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- #FG D- A R- B F - 2K 0 JGilte. BHER. EMRIE. ERER. TR K.
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Appendix 5
Bk 5

Test Items External short circuit
I H CANE T
1,1 Test procedure
WAL B
The cell or battery to be tested shall be temperature stabilized so that its external case
temperature reaches 551+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.
PREFAIS IR B AS EE 55 £2°C, LI HL OB I AE AN RIR SR B 55+2°C, ARJ5, fEik
T, B HOESARA/N T 0, 1 WRA S pg R #E, A°5 AU Bl e L R A il BE T 3] 5522°C 2
JE PR 1 AN BLE, o HE b S — SR 6 AN A RE T Ak
1.2 Sample status
C1#~C10#, at first cycle in fully charged states;
C1H#~C10#, 7E58 —MAM 78 4 78 HURES s
13 Be‘sult
WG R
Max. Ext I T t
Sample No. axﬁ);;én%%eﬁn;gia b Test result Remark
Bl 4 5 » “»me WA 4 #iE
C1# 55,8 (0] /
C2# 56,2 (0] /
C3# 56,3 (0] /
Ca# 56,0 (0] /
C5# 55,9 (0] /
Co# 55,5 (0] /
C7# 56,1 (0] /
C8# 56,2 (0] /
Co# 56,3 (0] /
C10# 56,6 (0] /

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

wE: D- MR R- B, F - iRk OGfA. . LK.
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Appendix 6
fi5E 6
Test Items Crush
I H PR
1,1 Test procedure
WAL B
A cell or component cell is to be crushed between two flat surfaces. The crushing is to be
gradual with a speed of approximately 1,5cm/s at the first point of contact. The crushing is
to be continued until the first of the three options below is reached.
(a) The applied force reaches 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.
P U B2 R PR LS AR P AP TR 56 o HE IR AR SR — Nl f LAY 1, Sem/s 18 B2 18 18 1
17, HEINH =AM —IiK 20 R 1k
(a) YEF J13& %] 13kN+0, 78kN;
(b)  FRHL L I A 22 /DA 31 100mY
(c) PR 5 S AR A) LU AR T 42 20 50%.
—HiEBERE ), WA 100 mV 83 ik AR TR 50%, )NV AR .
1.2 Sample status
: HRE
C11#~C15#, at first cycle at 50% of the design rated capacity;
CL1#~C154, 765 —MEFE 50%HI3 & A5
13 Be‘sult
WAL R
Max. Ext I T t
Sample No. iy ﬁ);e%rzn%ainﬁp;a 3 Test result Remark
B G B L #IE
C11# 21,3 0] /
C12# 38,2 0] /
C13# 20,6 o /
C14# 33,7 0] /
C15# 21,8 0] /

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

E: D- iR F - ks 0Lk, oK.
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Appendix 7

R 7

Test Items
I H

Overcharge

R

1,1

Test procedure

WD B

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 or 22V
WER T A I A R R AN 18V, ANk
) 5 7> 70 PR FEL H I 32028 PR 1R R A 1) B
K70 L R B A2 22V

The manufacturer’s recommended
maximum charge voltage is 5,0V. The
manufacturer's recommended maximum
continuous charge current is 2000mA.The
voltage of the test is 10,0V. And the Current
is 4000mA.

| R RKFRHEEERN 5, 0V, | FiEHER
K6 H ELIR A 2000mA. SR KT HL R R 10, 0V,
FELY A 4000mA

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

R FAHER I 7 W R I 18V, AR
BANTEHHIENIZA 1, 2 B KRR R
KA HLE

1,2

Sample status

AR

C16#~C19#, at first cycle in fully charged states;

C16#~C194, 7E5 —MEH 58 2 78 AR

C20#~C23#, after 50 cycles ending in fully charged states;

C208~C23#, 7E5 T+ MAEF5E 478 AR

1,3

Result
WAL R

Sample No.

RELE]

Voltage Before test (V)
DU Hi I 2 HL s (V)

Remark

Ik

Test result
RREAFES

C16#

417

/

C17#

4,17

/

C18#

4,18

C19#

4,17

C20#

417

C21#

4,18

C22#

417

C23#

417

cojojojo|jo|O0 |0 |O

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

w: D- MR F - Rk 0L, k.
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Appendix 8
b 8
Test Items Forced discharge
I H G
1,1 Test procedure
WAL 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).
75 20 £ 5°C MR EE T, AN B IE AR 12V () B IR B AT R i, 1k B R g
PR BT 4R WU 3 ) i 8 A KT UL, ORI T A 2 2 B AR L Ut
1.2 Sample status
’ B RZS
C24#~C33#, at first cycle in fully discharged states;
C24#~C334, £E5) MEH 58 2 HRG
C34#~C43#, after 50 cycles ending in fully discharged states;
C34#~C43#, 7E55 T T ME 78 B BORIRE
13 !Re‘sult
kLR
Voltage Before test Voltage Before test
Sample No. A BN ol Test result Sample No. AL e Test result
Ll WU H T % L s L\ 2 - . UK H T % s o ¥
FE i W HIURR AT (T TRS) W RGPS
C24# 3,394 0] C34# 3,348 o
C25# 3,396 o C35# 3,308 o
C26# 3,299 0] C36# 3,347 0]
C27# 3,317 o C37# 3,398 0]
C28# 3,306 o C38# 3,397 0]
C29# 3,318 o C39# 3,402 o
C30# 3,327 o C40# 3,395 0]
C31# 3,399 o C41# 3,400 o
C32# 3,388 o C42# 3,396 o
C33# 3,400 o C43# 3,389 o

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

. D- MR F - ks 0-LffR. oK.
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R b 2 b=
G S G N
Important

1. AR TR B A I L 5L B B A
The test report is invalid without the special seal for testing and Paging seal of
Guangzhou MCM Certification and Testing Co., Ltd.

2. KA = BilEE, Ao = HIAHR S .

Nobody is allowed to photocopy or partly photocopy this test report without written
permission of Guangzhou MCM Certification and Testing Co., Ltd.

3. AR TCHEHEN . HR N DA N2 TR
The test report is invalid without the signatures of Approver, Checker and Tester.

4. BRETRBLRL
The test report is invalid if altered.

5. MR A AU NIRRT 2 H R A TR A A I A S Y
Objections to the test report must be submitted to Guangzhou MCM Certification and
Testing Co., Ltd. Within 15 days.

6. A 75 LLE S AU N

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

7 AHREAUNRAE 1 57

The test report is valid for the tested samples only.

R EAAL: ) MIFEARAI SRS B2 7]

Laboratory: Guangzhou MCM Certification and Testing Co., Ltd

o sk PE MR BXT A =B 13 52—

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

2z 1: 0086-20-34777662
0086-20-34777663 Email: mark.miao@mcmtek.com

1% H: 0086-20-34777665-609 Web: Http://www.mcmtek.com




