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No. : RZUN2014-0911
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TEST REPORT

NAME OF SAMPLE: Rechargeable Lithium-ion Battery

7= o 4 B R TR

CLIENT: Leung’s Communication & Electric Products (Guangzhou) Ltd.
5 AL T M 2R 2 TR ]
CLASSIFICATION OF TEST: Commission Test

i KA - ZAEIK
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TEST REPORT
No.: RZUN2014-0911
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Commissioned by: Leung’s Communication & Electric Products

Name of samples: Rechargeable Lithium-ion

(Guangzhou) Ltd. Battery
ZAEEAAL: | B Pl T A 25 A7 PR A ) it A4 R R] 7 L PR RS T R T
Commissioner address:No0.39 Nanyunsan Road, Science Park, | Type/Model:

Hi-Tech Industrial Development Zone, Guangzhou, P. R. China
ZAE AT N T BRI R R 2R < =% 39 5

S HHE: X445
3,7V 750mAh 2,77Wh

Manufacturer: Leung’s Communication & Electric Products
(Guangzhou) Ltd.
A B T P TR A A A PR A

Appearance: Black

B AR R

Manufacturer address:No.39 Nanyunsan Road, Science Park,
Hi-Tech Industrial Development Zone, Guangzhou, P. R. China

AP AU T T R BRI R XRAIN R 5 = 39 5

Trade mark:

FbR: -

Classification of test: Commission Test

R I 2R ZHEA

Quantity of sample: 39 cells
PSR 39 AN

Tested according to:
TR FRHE: ST/SG/AC.10/11/Rev.5Section 38.3/Amend.1

Sample identification:
FEPRIRF 5 c1#~c39#

Receiving date:

BREH M. 2014-05-20

Means of receiving: Submitted
by commissioner

P73 AR HPALERE

Completing date:
seRH #: 2014-06-16

Test item: 8 items
MR H: 8 I

Test conclusion:
K 56 518

The Rechargeable Lithium-ion Batteries submitted by Leung’s Communication & Electric Products

(Guangzhou) Ltd. are tested according to Section 38.3 of the

Fifth Revised Edition Amendment 1 of the

Recommendations on the Transport of Dangerous Goods, Manual of Test and Criteria
(ST/SG/AC.10/11/Rev.5Section 38.3/Amend.1)
BN 2R FCIE TR FL 28 A PR A RS RS IO ] 78 AR S5 T HE v, K4 (O T/aR i IR it il 15 28 FABIT iR

BIE 1 55 38.3 Wik TR .
Test result: Pass
For e 25 R i

Approved by:
o

Reviewed by:

i }bugi_lgﬂo

Tested by:
/IR




Ref. No. RZUN2014-0911
Description and illustration of the sample:
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T i U W) SR
The sample’s status is good
FEGLIROL R A
Test item Sa’\rlr‘; ple State Remark
Sl ﬁ N " y ‘%‘q‘ Vai
U\UV_&I)\ H *ipﬁlqgﬁ% ’U( %’ﬂf
- - at first cycle, in fully charged state i
TATS | oMRmct0% | e b R 15 2 s L BR
at first cycle at 50% of the design rated
capacity
Te CTM~CISH | st A 5 7 v R 0 L 1 B 2 |
A1) 50%
using undamaged batteries
cAti~catt at first cycle, in fully charged state {)orglylgusly used in tests T.1
%#’l‘i%"?ﬁ%ﬁﬁl%%ﬁﬂ%é?ﬁ%%% 1%%%_&3@ T1E TS5 ﬂifbﬁjﬂ:
.7 FIRE d
after fifty cycles ending in fully charged
c36#~c39# | state -
55T AN AT B A LSO A T 5 A e HUIRAS
c16~c258 at first cycle, in fully discharged state i
B NS A8 IO A 5 A TSRS
T.8 after fifty cycles ending in fully
c26~c35# | discharged state -
55 AN A S HUBCR A ] 8 T RS

Description of the sampling procedure:

HORERE e (1 U -

Description of the deviation from the standard, if any:
DS RAF AR I U B

Remarks:

ik

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

Aty o DUE 5 A N L

The Rechargeable Lithium-ion Battery submitted by Leung’s Communication & Electric Products
(Guangzhou) Ltd. is single cell battery. According to the standard, a single cell battery is considered a
“cell” and shall be tested according to the testing requirements for “cell”.

J7 ] G PR T 2 A PR 22 W) BT F AT 78 P B 1 PR R RS . AR AR AR, BRI AN
L, ZBUARAR HL A R SR SR AT A

LTC-R-4080-UN38.3-A0
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Photos of Samples and Labels/# & f& F K& AxiR

Single cell battery/ S (X445 3,7V 2,77Wh)

LTC-R-4080-UN38.3-A0
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ST/SG/AC.10/11/Rev.5Section 38.3/Amend.1

Clause Requirements Result Verdict
=t} FREE R MR R A&
38.3.4 Procedure/Jijif 5 B —
Test 1: Altitude simulation/fllik 1: = EEL
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)/ 4 HL AT VAR IR B 2025°C, KSR
JINAKT 11,6kpa BRI I AEA DT 6 /Nt
Requirement/brifE B3R : The samples
1 Cells and batteries mass loss limit: <0,2% /FF 5 i & cl#~c10#:
38.3.4.1 #12:<0,2% No leakage, no venting, b
D 2 Open circuit voltage not less than 90%, The | M° dlsassembl.y, , no
requirement relating to voltage is not applicable to test (upture and no f'rg/ﬁﬁ
cells and batteries at full discharged states. N c#~c10#IFE: TG
Y -RESIN L pia Bl LHEAR. L
FF it e fo B F He S AMIG T8 A 2% F A 1Y) 90 %, 1tk R "
SR T 5 A H G PRI PR . AU LT R K
. . e
3 No leakage, no venting, no disassembly, no rupture
and no fire #£4 (MDD MBI, L. LK. | The data see table1/%
TR DA R TG K IR R AR i 021
Test 2: Thermal test/JUiR 2: #Hapds
Test cells and batteries are to be stored for/ b/ S 14F U1 T :
1 One temperature cycle: 72+2°C (6h) —-40+2°C (6h) /—{XIREIEIR Ny 7242°C (6h)
—-40+2°C (6h)
2 The maximum time interval between test temperature extremes is 30 minutes/i&
55 B 46 K [) B B[] 249 30min
3 This procedure is to be repeated 10 times/E & 10 X1EIH
4 After which all test cells and batteries are to be stored for 24 hours at ambient
temperature (20+5°C)/{EI 4 5, HIMAE 2085 CHIZMF T HAE 24 /N
38.3.4.2 P

Requirements/Frifk K

1 Cells and batteries mass loss limit: <0,2% /45 5 &
115<0,2%
2 Open circuit voltage not less than 90%, The

requirement relating to voltage is not applicable to test
cells and batteries at full discharged states.

TR it a6 J O s e L AR a6 AT 8 R 1 90 %, )t
FERANE HI T 58 8058 F Y R it M LA

3 No leakage, no venting, no disassembly, no rupture
and no fire

Fiah Gt NIEBTE. T A BBk
o KGR

The
cl#~c10# :

No leakage, no venting,
no disassembly, no
rupture and no fire/%s 5
R c1#~c10#MFE S TG
Bk, LHA. oM
L TR DL R TG K
BE

The data see table1/4(
e WA 1

samples

LTC-R-4080-UN38.3-A0
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ST/SG/AC.10/11/Rev.5Section 38.3/Amend.1

Clause

B

Result

WAL R

Requirements

PRAEZER

Verdict
A&

38.3.4.3

Test 3: Vibration/MiR 3: #Rzh

1 Cells and batteries are firmly secured to the platform of the vibration machine /H

ORI ZE [ 3 2 e R Bl & (BT b

2 The vibration :A sinusoidal waveform with a logarithmic sweep between 7 Hz
and 200 Hz and back to 7 Hz traversed in 15 minutes/#&) LA IE5Z i, L 7Hz
B2 200Hz, SRJEAERCD EIR] THZ A— MG, —AMEFFFSE 15 738 e o
MAEIL

3 The logarithmic frequency sweep is as follows: 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 (1,6 mm total excursion) and the frequency increased until a peak
acceleration of 8 g,, occurs (approximately 50Hz), A peak acceleration of 8 g, is
then maintained until the frequency is increased to 200 Hz/3J #4004 N 7 2%
IRORFF 1gn IR IE B HLRRA Y 18 2%, SRIFRARIEORFFTE 0,8 =K (B kFe
1,6 Z2K) I B 3 RNk LA S 8g, (FFHLN 50 #i2%) , Wi Kk
JEARFFLE 89, HESAIG N F] 200 H2% .

4 This cycle repeated 12 times for a total of 3 hours for each of three mutually

perpendicular mounting position of the cell /PAIES] F)FH H—AN 7 [a) 0 52 3 ELAE
Mt SRR S A=A EAHE BT ) _EAERE 12 0k, 35 3 AN .

Requirements/Fr i Z oK :

1 Cells and batteries mass loss limit: <0,2% /Ff 5 i &
1#14:<0,2%

2 Open circuit voltage not less than 90%, The

requirement relating to voltage is not applicable to test
cells and batteries at full discharged states.

B bt 5 T I AN T 10 AT R 1Y 90 %,

The

c1#~c10# :
No leakage, no venting,
no disassembly, no
rupture and no fire/4s 5
N c1#~C10#IFE R : T
Zh. LHAR. TR

samples

FERANTE FI T 58 AT e HL AR R T AT EELES
3 No leakage, no venting, no disassembly, no rupture
and no fire

Fegh D NICB . TR A, TERR bk
T KGR

L R LR To ik K
R 3

The data see table1/%%
PE 3= 1

LTC-R-4080-UN38.3-A0
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ST/SG/AC.10/11/Rev.5Section 38.3/Amend.1

Clause Requirements Result Verdict
B FRAEE K RS R H5E

Test 4: Shock/Test 4: i

1 Test cells and batteries shall be secured to the testing machine/ A& [&] (1) FT 42 [

SE A ORI FELIBAE o P 4 B T A 3R 1

2 Shock: a half-sine shock of peak acceleration of 150 g,, and pulse duration of 6

milliseconds, large cells and large batteries shall be subjected to a half-sine or

peak acceleration of 50 g, and pulse duration of 11 milliseconds/X7 4> it B}, H

W LLUEAE A 1509, B IESZ s fEdi oy, ki Rest 6 =40, KA st AR Hijth

HINLZ 2 e KN JE 50g, MK PP HFEEIT (] 11 28012 1R sZ

3 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/4FA™ it Bl F jth 21

JRAE A HAH 2 B B 2 B 7 AL IE DT M2 =ik hily, BB FEIRTT IR A% = IR

38.3.4.4 |y, LT 18 Kpbili. P

Requirements/FrifE E 3K : H |

1 Cells and batteries mass loss limit: <0,2% /#f /i & c1§~c10#' samples

1#12:<0,2% ’ _

2 Open circuit voltage not less than 90%, The No Ieal_(age, no venting,
: . . : no disassembly, no

requirement relating to voltage is not applicable to test e

cells and batteries at full discharged states. (uptu;e and#rég f"’glﬁﬁ

i R TP 8L PSRBT b R ) 90 % g | /) CTA-CTOIOREG: &

Gl et B LHEA . TR

BERANE T 58 28058 F Y L R LA L R L A K

3 No leakage, no venting, no disassembly, no rupture 0 ) <

and no fire S

FEfL CHIRD MBI, GHEA. k. LiZLL K | The data see table1/41

ToiEE KB KA P W% 1

Test 5: External Short Circuit/llif 5 #MEE

1 The cell or battery to be tested shall be temperature stabilized so that its

external case temperature reaches 55+2°C/{AFFAK AR E R ELE 5542°C, DL

{5l FL RS B RV i AN R R B TS B 5542°C

2 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 /R i IE SR FH/INT 0,1Q (1)t HUBH [ B AT R 0%, FF S 1

AR LRI 3 55+2°C 2 Ja IRFFRLEEIRAS 1 /NI BL E.

3 The cell or battery must be observed for a further six hour for the test to be

38.3.4.5 concluded, P
I3 FRLAS PR 5 AT S GE 6 AN/ A R 18
Requirements/FrifE E3K : The samples

During the test and within six hours after test ,the cells cl#~c10# -
or batteries

TEMRRIT R LU R 2 5 6 /NPy, haseiipe s, | no  disassembly,  no
rupture and no fire/%s 5

1. External temperature not exceed 170°C 5 c1#~C10RIIRES:: T
AR 170°C Ak . TERER LR TGk
2. No disassembly, no rupture and no fire. DEES
TofR . ToR R Toke KIS R . The data see table1/%1
3K A

LTC-R-4080-UN38.3-A0
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ST/SG/AC.10/11/Rev.5Section 38.3/Amend.1

Clause

B

Requirements Result

PRAEZER WAL R

Verdict
A&

38.3.4.6

Test 6: Impact / Crush / JUiR 6: #Ed/HF &

P

Impact (applicable to cylindrical cells greater than 20mm in diameter) /

faili GEMTEART 20 ZKME AT R

1 This test sample cell or component cell is to be placed on a flat smooth surface/
H TR i FH A OSBRSS TRE — AP HD G )~ 1 B

2 A 15,8 mm diameter bar is to be placed across the center of the sample, A 9,1kg
mass is to be dropped from a height of 61+2,5cm onto the sample./#—E. &N
15,8mm HIBARRE B S RCE 5, KBRS 9,1kg IR M 61+2,5cm s
JEV FIRE i o

3 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./ 5% &t FIRFE,  Y\Fi N 5 FH [ R T
SPATH SRR D E AR 15,840,1 2K E MR MEE. F—MER

25— KT .

Requirements/FrifE E 3K :

1 Cells external temperature not exceed 170°C.HL it E
FL Y ) ¢ vy 25 T UL P2 AN R 170°C

2 No disassembly, no rupture and no fire within six -
hours of this test

RIWEE WG 6 NPT, USSR E P e Nl i
FTC D K I G R A

N/A

Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells not
more than 20mm in diameter)

[HF s GEM TR, 885, A /A0 Bl Al EARAVEE S 20 22K A [BAE T Hit)

1 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. / K HLith IO FOMTECAE P AP 0 2[RI 5 I, 55 I I BEB BN, 7258
=AM R EERZON 1,5 HOKMMY . BYRHFSEIEAT, BERIMBILLT =R

(a) The applied force reaches 13 kN + 0,78 kN. / jifi il (¥ /7i5£F] 13 F4-20,78 T4
(b) The voltage of the cell drops by at least 100 mV/, /it () HE B T A2/ 100 Z AR
(c) The cell is deformed by 50% or more of its original thickness./FHith 48 Ik 5 i
JEREH) 50%LA I,

2. 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 force on its flat surfaces. /

AT T A 2 PR S DA i B F) — T e s o L0/ 1T 782 s % A JHL P 4 28 T it s
EYANYNCE R E S ) i

Requirements/friE K : The samples
1 Cells external temperature not exceed 170°C.H 55 | c11#~c15#:
Lt P 5 o 2R T B AN 170°C no disassembly, no
2 No disassembly, no rupture and no fire within six | rupture and no fire/%i 5
hours of this test N c11#~CABHEIRE b -
RIGAHT 6 /2N, BSHESmER LR | CHE. TEIAR
HTCHE KIS KA The data see table2/%t
I 2

LTC-R-4080-UN38.3-A0
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ST/SG/AC.10/11/Rev.5Section 38.3/Amend.1

Clause

B

Requirements

PRAEZER

Result

WAL R

Verdict
A&

38.3.4.7

Test 7: Overcharge/fllik 7: id 75 &

1 The charge current shall be twice the manufacturer's recommended maximum

continuous charge current/A 2 {5l i& | 35 1 S K475 78 H L IR0 A i 78 FEL
2 The minimum voltage of the test shall be as follows/4< i £ /> B [ -

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/ 41| FIEFE 7
LA AN 18V, A ) di /)N 78 A R S S T XA
SE e R 78 L LR R A5 B 2 22V 2 IRV

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/ %
R FKHEFEW R R 18V, A 1) 5/ 78 FLH
JERLSE ] ZhR 8 foR e L LR 1,2 1o

3 Tests are to be conducted at ambient temperature

20+5C, The duration of the test shall be 24
hours/20+5°C ISR T, WIGHFLE 24 /N,

The voltage of the test
is 8,4V, and the current
is 1500mA

ML 8,4V, H
A 1500mA

Requirements/Fru E oK :

No disassembly and no fire within seven days of this
test

I MAERIHAIRI S 7 RN, BOGHARFIGE K
EKE.

The samples c1#~c4# ,
c36#~c39#:

For voltage data before
test, see table 3. / i3
AT HLE L 3

no disassembly, no
rupture and no fire/%s 5
N c1#~ca#, c36#~c39%#
IFE . R, Tk
KIER

38.3.4.8

Test 8: Forced discharge/illiR 8: 5 #il i H

Each cell shall be forced discharged at ambient temperature by connecting it in
series with a 12 V D.C. power supply at an initial current equal to the maximum

discharge current specified by the manufacturer,

20x5°CHIFAEGIRE T, A5 A RERAE 12V R BRI B AT om b, thE
it IR AR B4R A BTG FLIRT N IS ) R R B SO TR L -

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)

$5 52 AR T PR R I o R R DM RS B P B I /NI D R A BOR RS, B S
5 BRI ] R B0 R ERR TR R (5 .

Requirements/fiifEE R :

No disassembly and no fire within seven days of this
test

IR eI R AR 7 R, ROGHAARITEE K
MR KAE

The samples
c16#~c35#:

For voltage data before
test, see table 4. / iX4:
TR L3 4

No disassembly and no

fire | ToARAR. Toig kI

LTC-R-4080-UN38.3-A0
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ST/SG/AC.10/11/Rev.5Section 38.3/Amend.1

Clause Requirements Result Verdict

4] PRAEZER WAL R HRE

LTC-R-4080-UN38.3-A0



Ref. No. RZUN2014-0911

Page 11 of 13 Pages

Table1: T1~T5/ 3 1. il 1~i5%: 5

Test 5:
S Mass OC\: TessitmlL:”,:tlit(l)trL:/de Test 2: Thermal test/ Test 3: Vibration/ Test 4: Shock/ E)étr(]acr)?tal
ampl | priorto | priorto _ at TR 20 #y Mgt 3 Bz AR 40 Y _=hort
it B R s SISE 1: P W 2: Pkt M 3: e R, 4: phiti GircuitiHit
FERLS | RRTRE | Kl 5 ShEcsBE
(9) E(V) Mass loss(%) |Change ratio | Mass loss(%) [Change ratio | Mass loss(%) | Change ratio | Mass loss(%) | Change ratio | Temp. (C)
AR (%) | HEE(%) | BRI (%) | BE(%) | BER(%) Hi s EE (%) JoT 512K (%) L B (%) I (C)
cl1# 17,486 4,183 0,000 99,98 0,028 99,76 0,005 99,98 0,005 99,98 55,9
c2# 17,532 4,162 0,005 99,95 0,011 99,76 0,005 99,98 0,005 99,95 54,9
c3# 17,505 4,181 0,005 99,98 0,011 99,76 0,005 99,95 0,005 100,00 55,3
c4# 17,436 4,149 0,005 99,95 0,017 99,76 0,005 99,98 0,005 99,93 55,0
c5# 17,499 4,190 0,005 99,98 0,028 99,57 0,005 99,98 0,005 99,98 55,2
c6# 17,720 4,192 0,005 99,98 0,033 99,69 0,005 99,98 0,005 99,28 55,3
cT# 17,531 4,185 0,000 99,98 0,028 99,74 0,005 99,98 0,005 99,98 55,3
c8# 17,626 4,175 0,005 99,98 0,028 99,76 0,000 99,93 0,005 99,95 55,4
co# 17,710 4,181 0,005 99,95 0,028 99,76 0,005 99,95 0,005 99,95 55,3
c10# 17,653 4,159 0,000 99,98 0,022 99,76 0,005 99,93 0,005 99,95 55,3

LTC-R-4080-UN38.3-A0
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Table2: Crush /3% 2: %
Sample No. c11# c12# c13# c14# c15#
. 1‘? AR
Test 6. OCV prior to test /
Crush/Jil o) P 3,874 3,876 3,855 3,869 3,877
X AT E (VD
o Temp. ('C) 26.3 259 26.1 26,5 26.4
I (1) ’ ' ’ ’ ’
Table3: Overcharge Test of batteries/ % 3 Hijhid 7856
Test 7. Sample No. c1# c2# c3# ca# C36# CaT# C38# C39#
Overcharg F it 5
e /M 7: OCYV prior to test /i
7 BRE (V) 4,170 4,147 4,168 4,133 4,190 4,192 4,183 4,181
Table 4: Forced discharge / % 4. 32|50,
Sag‘:%?“ c16# cA7# c18i# c19# c20# c21# 224 234 24t 254
Test 8: -
Forced OCV priortotest | 4 444 3,401 3,404 3,391 3,392 3,378 3,386 3,400 3,384 3,381
discharge / /BRI (V)
Wi 8: 3 Sa;;pt',eE.N"' c26# c27# c28# c20# c30# c31# c32# c33# c34# c354#
. ifals)
il GE :
OCVpriortotest/ | 4 494 3.405 3,411 3.411 3,391 3,383 3,391 3,376 3,383 3,401
_‘Lﬁ%ﬁ-ﬁ EE‘L_E(V) ] ] y ] ] ] ] ] ] y

LTC-R-4080-UN38.3-A0
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F = 25
T B 51N

Important

VN (S S S s K AL E B A e S o 4
The test report is invalid without the official stamp of CVC and Paging seal
of CVC.

2. REARAT=PHFZE, AFEEHE HIARE .
Nobody is allowed to photocopy or partly photocopy this test report
without written permission of CVC.

3. AkEHLHAEN . RN IEE NS TR
The test report is invalid without the signatures of Ratifier, Reviewer
and Testing engineer.

4. BARE IR .
The test report is invalid if altered,

5. XPREIAR S A A U, MUk R 2 B TR N Ak 56 B A 4
o
Objections to the test report must be submitted to CVC within 15
days,

6. Ak A OB S 75T .
The test report is valid for the tested samples only.

7. Al RN ATEAE, PR EE, PR A,
NIAF R TE
As for the Verdict, “-" means “no need for judgement”, “P” means
“‘pass” , “F” means “fail” and “N/A” means “not applicable”.

o bk E M REAEOT R KIERE 35

Address: No.3,Tiantaiyi Road,Kaitai Avenue,Science City,Guangzhou China
H  {%(Tel): 020 32293888

f&  FH(FAX): 020 32293889

I 2 i (Post Code): 510663

E-mail: goffice@cvc.org.cn (goffice@gtihea.com)

http://www.cvc.org.cn

LTC-R-4080-UN38.3-A0



