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HmER Rechargeable Li-ion Battery
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1 APOEEREESNERRSELBELEMKIRINESEEITERTNE, HEBNEESE:

(ED i+ (2007) 010432, (ED Fit (2007) 010325 . AFLERPESHEITFEERIATTERS (CNAS)IA
LI E, INATER S A CNAS LOT730. A ,
This laboratory is the National Legal Metrological Verification Institution in southern China set up by the General
Administration of Quality Supervision, Inspection and Quarantine of the People's Republic of China (AQSIQ) under
authorization certificates No:(2007)01043 & (2007)01032. This laboratory is accredited by China National :

. Accreditation Service for Conformity Assessment under Laboratory Accreditation Certification No. CNAS L0730.

2. AL EF AR SR T IR ZEER T EEAEFEFREAHI (SD .
All data issued by this laboratory are traceable to national primary standards and International System of Units (SI).

3. AR B AR K IR -

Reference documents for the test:

ST/SG/AC. 10/11/REV. 5-2009 = F Rl SUNSMINEIN RBFAFFETI H=845 38 38
Recommendations on the transport of dangerous goods / Manual of tests and criteria / Part
ITI, Subsection -38. 3 \

4. K *4:WUFEEFEE’JEE§‘L+;*F/EE§E

Major.standards of measureient used in the test:

BEEH/AE %= S /A% iR

Name of Equipment Serial No. Certificate No. Metrological

/Model o /Due Date Characteristic

Wi E o L081001 SSD20106116 BB E « = 20%; BE : +15%;
" Shock- Testing Machine , /2011-11-22 Acceleration: £20%;Velocity

/SKT25 ' 1+ 15%;
IR IAR A 08110652 RZD20108422 U=0.4 C(k=2)

High and. Low : /2011-11-07 -

Temperatures Shock

Tester ...

/TSG2055W

4 BBl G S 20810046 DCH20100739 410 mn

WEAL /2011-12-02 MPE: =10 mm

~Automatic.Landing
Impact: Testing Machine
/ZCJ1122-1

5 RTINS . FREEEAE:
Place and environmental conditions of the test: » - T e .
M AR R aE (20£5) C HHZHEE - 40~70) %

Place & (Electrics—magnetics Lab) Temperature RH

Ve L ARERIGEREZRINEH X,
2. REARFOPEIMAE, DA HLIRE
Note:1. The resultsrelate only to the items tested. _
2. This report shall not be reproduced except in full, without the written approval of our laboratory.
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I Basic information
| | Rechargeable Li-ion
Sample name Battery Type AK-V32
: . 1000mAh
Nominal voltage 3.7V Rated capacit
ominal voltag pacity 3 TWh
Limited charge voltage 42V Trade mark emporia
Shape Prismatic Size (LxWXT) (54.5><41.7><5.0)mm
: Altitude simulation, Thermal test, Vibration, Shock, External short circuit,
Test item - v :

Impact, Overcharge

Test conclusion

Rechargeable Li-ion Battery with the type AK-V32, which was submitted
by Shenzhen Renergy Technology Co., Ltd. , has been tested according to
the Section 38.3 of Fifth Revised Edition of the Recommendations on the
Transport of Dangerous Goods, Manual of Test and Criteria
(ST/SG/AC.10/11/Rev.5 Section 38.3).

Test result: Pass

Remark
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IT Photos of the Sample
Battery

5]

Qezsigﬂsé in Europe

able Li-ion bat
charger only
Be disposed
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IIT Abstract of test result

Test contents

1 NO. Test item Test reference Conclusion Remark
Altita dé UN Manual of Tests and )
1 simulation - Criteria, part III, Pass —
‘ subsection 38.3.4.1
7 | UN Manual of Tests and
2 Thermal test Criteria, part III, ' Pass -—
‘subsection 38.3.4.2 '
- | UN Manual of Tests and
3 Vibration Criteria, part I1I, Pass fp—
subsection 38.3.4.3
UN Manual of Tests and
4 Shock - Criteria, part I, Pass ——
subsection 38.3.4.4
UN Manual of Tests and
External short ..
5. circuit Criteria, part III, Pass —-
' subsection 38.3.4.5
, UN Manual of Tests and , _
6 Impact Criteria, part III, Pass -—
' subsection 38.3.4.6
UN Manual of Tests and
7 Overcharge  Criteria, part II, Pass —
subsection 38.3.4.7 |

- Procedure ’ SOl
Test 1 to test 5 must be conducted in sequence on the same cell or battery Test 6 should be conducted using not
otherwise tested cells or batteries. Test 7 may be conducted using undamaged batterles prev1ously used in test 1
to 5 for purpose of testing cycled batteries. N

Batteries of 1#~8* are full charged after one cycle;
Component cells of 9%~18" are 50% charged after one cycle;
Batteries of 19°~26" are full charged after fifty cycles.
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1 Altitude simulation
0} Requirement )

Cells and batteries meet this requlrement if there is no mass loss, no leakage, no venting, no disassembly, no

' rupture and no fire and if the open circuit voltage of each test cell or battery after testing is not less than 90%

of its voltage immediately prior to this procedure. The requirement relating to voltage is not applicable to
©7_“test cells and batteries at fully dlscharged states. |

2) - Test procedure

~ Test cells and batteries shall be stored at a pressure of 11.6 kPa or less for at least six hours at ambient

_ temperature (20+5) C.

3) Dat:q showed in table 1

Table 1 ,
The state : Pre-test After test Mass Voltage after test /
-of NO. Mass Voltage Mass Voltage | loss Voltage pre-test Status
batteries (@ %) ) (V) (%) (%)
le 1t | 22497 4.19 22.496 4.18 0.00 99.8 Pass
charged | 2* | 22.506 4.18 22.504 4.18 0.01 100.0 Pass
after one | 3% | 22502 4.18 22.502 4.18 0.00 100.0 ‘Pass
cycle 4% | 22.489 4.17 22.488 4.17 0.00 100.0 Pass
Full | 19* | 22521 4.18 22.521 4.17 0.00 | 99.8 | Pass
charged | oot | 53 497 418 | 22.495 4.18 0.01 100.0 Pass
;fft; | S| 21" | 22483 4.19 22.482 4.19 o.oQ 100.0 Pass
cycles. 22% | 22513 418 | 22512 4.18 0.00 100.0 - Pass
2 Thermal test f . /”:
1) Requirement : : S T TR

- Cells and batteries meet this requirement if there is no mass loss, no leakage no Ventmg, no disassembly, no
rupture and no fire and if the open circuit voltage of each test cell or: baftgr}g aﬁer‘egstmg is not less than 90%
of its voltage 1mmed1ately prior to this procedure. The requirement relating to Voltage is not applicable to
test cells'and batteries at fully discharged states.

2) - Test procedure
Test cells and batteries are to be stored for at least six hours at a test temperature equal to (75+2) °C, .
followed by storage for at least six hours at a test temperature equal to (-40+2) “C. The maximum time
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interval between test tempei‘ature extremes is 30 minutes. This procedure is to be repeated 10 times, after
which all test cells and batteries are to be stored for 24 hours at ambient temperature (20+£5) C.
3): Data showed in table 2

Table 2

The state Pre-test After test Mass Voltage after test /

-~ of NO. Mass Voltage Mass Voltage loss Voltage pre-test Status -

batteries ® | W ® 42 (%) )

Full 1% | 22.496 4.18 22.493 4.16 0.01 99.5 Pass

charged | 2% | 22504 | 4.8 22.500 4.17 0.02 99.8 Pass

after one | 3* | 22502 4.18 22.499 4.16 0.01 99.5 | Pass

cycle I g4t | 22488 | 417 | 22482 | 416 0.03 99.8 Pass

Full - 19 | 22521 | 417 22.517 4.16 0.02 99.8 Pass

charged | o0t | 22495 | 418 | 22493 | 4.6 0.01 99.5 Pass

:fyr 21" | 22482 4.19 22.480 4.16 0.01 99.3 Pass
| eyeles. | 22* | 22512 4.18 22.507 4.17 0.02 99.8 Pass
3 Vibration

1) Requirement ' , S
Cells and batteries meet this requirement if there is no mass loss, no leakage, no venting, no disassembly, no
rupture and no fire and if the open circuit voltage of each test cell or battery after testing is not less than 90%
of its voltage immediately prior to this procedure. The requirement relating to voltage is not applicable to
test cells and batteries at fuily discharged states.

2) . Test procedure : :

'Cells and batteries are firmly secured to the platform of the vibration machine without distorting the cells in
such a manner as to faithfully transit the vibration. The vibration shall be a sinusoidal waveform with a
logarithmic sweep between 7 Hz and 200 Hz 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 perpéﬁdicu;lar,mounting positions of the
cell. One of the directions of vibration must be perpendicular to the teri’niI1al face. 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 (1.6mm total excursion) and the frequency increased until a
peak acceleration of 8 g, occurs (approximately 50 Hz). A peak acceleration of 8 g, is then maintained until
‘the frequency is increased to 200 Hz. -
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3) .. Data showed in table 3 ‘
, Table 3
The state Pre-test After test ‘ Mass | Voltage after test /
of NO. Mass Voltage Mass Voltage loss Voltage pre-test Status
batteries (g) (V) [3) ) (%) (%)
Fall 1* | 22493 | 416 22.492 4.16 0.00 100.0 Pass
charged | 2" | 22.500 4.17 22.497 4.17 0.01 100.0 Pass
after one | 3* | 22499 4.16 22.498 416 | 0.00 100.0 Pass
cycle 4% | 22482 4.16 22.482 415 | 0.00 99.8 Pass
Full | 199 ] 22517 4.16 22515 4.16 0.01 100.0 Pass
charged | 50* | 22493 | 416 | 22492 | 416 0.00 100.0 Pass
after .
fifty 21% | 22.480 4.16 22.480 4.15 0.00 99.8 Pass
cycles: 22 | 22507 4.17 22.506 4.17 0.00 100.0 Pass
4 Shock

1) -Requirement i
Cells and batteries meet this requirement if there is no mass loss, no leakage, no venting, no disassembly, no
rupture and no fire and if the open circuit voltage of each test cell or battery after testing is not less than 90%
of its voltage immediately prior to this procedure. The requirement relating to voltage is not applicable to
test cells and batteries at fully discharged states. ' '

2). - Test procedure _

Test cells and batteries shall be secured to the testing machine by means of rigid mount which will support
all mounting surfaces of each test battery. Each cell or battery shall be subjected to a half-sine shock of peak
acceleration of 150 g, 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.

3). Data showed in table 4

Table 4
The state | : Pre-test ' After test Mass Voltage after test /
of NO. Mass Voltage Mass Voltage |- loss Voltage pre-test Status
batteries ® | ™ ©® v | ™ %)
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Foll 1* | 22492 | 416 | 2249 | 416 0.01 100.0 Pass
charged | 2 | 22497 | 417 2249 | 4.16 0.00 99.8 ~ Pass
afier one | 3 | 22498 | 416 | 22498 | 416 | 000 100.0 Pass
eyle g | opag2 | 4ls | 22481 | 415 0.00 1000 | Pass
Full - | 19" | 22.515 4.16 22514 | 4.16 0.00 100.0 Pass
charged | 0% | 22.492 4.16 22489 | 415 0.01 99.8 Pass
;f;;r [ [ zaso | 415 | 22480 | 45 | 000 100.0 Pass
cycles. | 22 | 22506 | 417 22505 | 417 0.00 100.0 Pass

5 External short circuit
1) Requirement 7 ,
Cells and batteries meet this requirement if their external temperature does not exceed 170°C and there is no

disassembly, no rupture and no fire within six hours of this test.

2) Test procedure o -
The cell or battery to be tested shall be temperature stabilized so that its external case temperature reaches

' (55ﬂ: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 (55+2) “C. The cell or battery must be
observed for a further six hours for the test to be concluded : :

3) Data showed in table 5

’ : | Table 5
The state-of cells - NO. Peak temperature ( C) Status
7 ¥ 55.4 Pass
Full charged after 2* 55.3 Pass
one cycle 3# 553 Pass
' 4 - 552 - Pass
: , S 19” 55.3 Pass
Full charged  after ] 20" 554 - Pass
fifty cycles. 21" » : 55.3 Pass
: 22* 55.3 Pass
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6 Impact s :

1) - Requirement
Cells and component cells meet this requirement if their external temperature does not exceed 170°C and
there is no disassembly and no ‘ﬁre within six hours of this test.

2)  Test procedure :
The test sample cell or oomponent cell is to be placed on a flat surface. A 15.8 mm diameter bar is to be
placed across the centre of the samp]e A 9.1 kg mass is to be dropped from a height of (61£2.5) cm onto the
sample A cylindrical or prismatic cell is to be impacted with its longitudinal axis parallel to the flat surface
and perpendicular to the longitudinal axis of the 15.8 mm diameter curved surface lying across the centre of

- the test'Sample A prismatic cell is also to be rotated 90 degrees around its longitudinal axis so that both the

wide and narrow sides will be subject to the impact. Each sample is to be subjected to only a single impact.
Separate samples are to be used for each impact. ‘
A coin or button cell is to be 1mpacted with the flat surface of the sample parallel to the flat surface and the
15.8 mm diameter curved surface lying across its center.

3) Data showed in table 6

‘ Table 6
" The state of cells - NO. Peak temperature (C) Status
o | ' 9 1 91.6 Pass
10 1004 Pass |
1 93.7 Pass
A 12* 95.2 Pass .
50% charged after 13* : 103.8 . Pass
one cycle 14* 70.1 ‘Pass
' 15" . 103.8 _ Pass
16" 110.4 Pass
17* 106.8 Pass
18* 98.4 | Pass

7 Overcharge
D Requ1rement ‘
Rechargeab]e batter1es meet this requirement if there is no dlsassembly and no fire within seven days of the
test. . : '
2) . Test procedure |
The charge current shall be tw1ce the manufacturer’s recommended maximum continuous charge current.
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The minimum voltage of the test shall be as follows: -
- (a) When the manufacturer’s recommended charge voltage is not more than 18 V, the minimum voltage of
the test shall be the lesser of two times the maximum charge voltage of the battery or 22 V.
(b) When the manufacturer’s recommended charge voltage is more than 18 V, the minimum voltage of the |
test shall be 1.2 times the maximum charge voltage.
Test shall be conducted at ambient temperature. The duration of the test shall be 24 hours.

3)  Data showed in table 7

. : Table 7
The state of ‘ '
batteries ‘ NO. Status

: 5 v Pass
' Full charged after | 6 Pass
one cycle 7* ' Pass
‘ g - Pass
) 23* ~ Pass

%Full charged after 24" Pass -
fifty cycles. 25* Pass
| 26" 7 | Pass




