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NAME OF SAMPLE: Lithium-ion Battery
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CLIENT: RKB electronic AG
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Commissioned by: RKB electronic AG

ZFE AL -

Name of samples: Lithium-ion Battery

M PR B T

Commissioner address: Otto-Hahn-Str. 19,75248 Oelbronn-
Duerrn, Germany.

Type/Model:
7l 5 Hl A% Li-ion 3S7P

Z 45 AL bk - 11,1V 23,8Ah 265Wh
Manufacturer: RKB electronic AG Appearance: black
R RAL: - i SN OB

Manufacturer address: Otto-Hahn-Str. 19,75248 Oelbronn-
Duerrn, Germany.

AP BT Mt -

Trade mark:
H 4+ RKB electronic AG

Classification of test: Commission Test

o3 KA AN

Quantity of sample: 8 battery packs,25 cells
i HE: 8 N 4,25 S

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

Sample identification:
KRB ARRF 5 b1#~b8#, c1#~c25# ,p1# ~p5#

Receiving date:
BAEH#: 2014-07-17

Means of receiving: Submitted
by commissioner

BT A R R

Completing date:
SEACE #A: 2014-08-08

Test item: 9 items
MRIE: 9

Test conclusion:

AU 2

The Lithium-ion batteries submitted by RKB electronic AG 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).

Hi RKB electronic AG Xk (8 eg 1 i, K4 O TR i Be iz i @it s Aar e T 28 1

HRAEIE 1 25 38.3 T #EAT A5
Test result: Pass
e &R W

Approved by:
HhvE:

Reviewed by:

e }lauxi_lg_'do

Tested by:
owUR

Ag
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GREVRY & Fk
FE AR DL BT

The sample’s status is good

Description and illustration of the sample:

Test item
AT H

Sample No.
FEf g~

State
RE

Remark

L

TA~T.5

b1#~b4#

at first cycle, in fully charged state

S A e B T e A e HUIR A

b5#~b8#

at fifty cycle, in fully charged state
5 TN AT S A 3 5 4 A HIRAS

T.6

cl1#~ch#

at first cycle at 50% of the design rated
capacity

5N 70 HELTBCRE A S R BV e
AL 50%

T.7

b1#~b4#

at first cycle, in fully charged state

A e B ] e A e HUIR AR

b5#~b8#

at fifty cycle, in fully charged state
55 TN AT A8 SRR A ) 5 4 e HRAS

using undamaged
samples previously
used in tests T.1to T.5
RS T1 2 T.5 K
IR HIRE i

T.8

c6~c15#

at first cycle, in fully discharged state

A e U e A O BRES

c16~c25#

after fifty cycles ending in fully
discharged state
5 T AN AT e HUBOR A T 58 e TBCRRAS

HORERE PP 1R 1

Description of the sampling procedure:

Description of the deviation from the standard, if any:
DR G RAFF A BRI U

Remarks:

ik

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

At b PO S A M

LTC-R-4081-UN38.3-A0
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Photos of Samples and Labels/# 5 B8 B &A1
Battery/H# (Li-ion 3S7P 11,1V 23,8Ah 265Wh)

LTC-R-4081-UN38.3-A0
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Photos of Samples and Labels/#& & B8 B AR

Cell/tg s (Panasonic 3,7V 3,4Ah )

LTC-R-4081-UN38.3-A0
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ST/SG/AC.10/11/Rev.5 Amend.1/Section 38.3

Clause

]

Requirements Result

PRAEZER WAL R

Verdict
Al

38.3.4

Procedure/Jlli& £ %

38.3.4.1

Test 1: Altitude simulation/JUi& 1: & EEEL

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)/ ¥ F ORI AL B K 2045°C, KAk
JINASKT 11,6kpa IR AEA DT 6 AN/

Requirement/FrifE K . The samples

1 Cells and batteries Mass loss limit: <0,1% /A 5 5 & 45 2% b1#~b8# :
<0,1% No leakage, no
2 Open circuit voltage not less than 90%, The requirement venting, no

relating to voltage is not applicable to test cells and disassembly, no
batteries at full discharged states. rupture and no fire/

PR 805 9 6 FE RS 0 P2 ) 907 gt | 1770 DA 0BHIT
KA T 58 408 v Rt AL LS n @‘ﬁfﬁ o)
3 No leakage, no venting, no disassembly, no rupture and L}&%fﬁklﬂ%

no fire ek CHit) ICHRR. TEHET. TERRIR. EBERLL

KIHE KGR The data see
table1/£ 4% W3 1

38.3.4.2

Test 2: Thermal test/jl] i 2: by

Test cells and batteries are to be stored for/F it f# % 4 4E 4 T -

1 one temperature cycle: 72+2°C(6h) —-40+2°C(6h) /— i FEHEIR Ky 72+2°C (6h)
—40£2°C(6h)

2 The maximum time interval between test temperature extremes is 30 minutes/i&

JE B At 5z K] B B6F 1] 2 30min
3 This procedure is to be repeated 10 times/E & 10 X1EHH

4 after which all test cells and batteries are to be stored for 24 hours at ambient
temperature (20+5°C)/MEIA L5 R )5, HEIBAE 20£5°CIR4AT T fiE 24 /N

Requirements/FrifE 2k The samples

1 Cells and batteries Mass loss limit: <0,1% /A& i &4k b1#~b8# :

<0,1% No leakage, no
2 Open circuit voltage not less than 90%, The requirement v_enting, no
relating to voltage is not applicable to test cells and | disassembly, no
batteries at full discharged states. EUP.:t.u‘re and no fire/
PR S T4 AV SR80 TP 907% e | 570 DAR-DBHIIEL
SKARIE T8 2 e s et AT L e LR

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

no fire PLAICH K INR

Fef D NG CHER . ok, IC L EH | The data see
KIS R A table1/44i .5 1

LTC-R-4081-UN38.3-A0
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ST/SG/AC.10/11/Rev.5 Amend.1/Section 38.3

Clause

]

Result

WAL R

Requirements

PRAEZER

Verdict
Al

38.3.4.3

Test 3: Vibration/Mix 3: &z

1 Cells and batteries are firmly secured to the platform of the vibration machine /H
AFI R AR [ M 22 e e RS & (G T L

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/{& 5 LAIE 523, Ll 7Hz
#m4 200Hz, SRIGLERD R 7HZ 5 —AMEIN, —NMEHFFE: 15 708 2o
BALIX .

3 the logarithmic frequency sweep is as follows: from 7 Hz a peak acceleration of
1 gn 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 gn occurs (approximately 50Hz), A peak acceleration of 8 gn is
then maintained until the frequency is increased to 200 Hz/§ E345 4 : )\ 7 525 7T
SROREF Agn BRI B BRI N 18 Ff2Z, R RIRIECRFFAE 0,8 =K (il
¥ 1,6 2K JFHE IR H 2 I K L 2] 8gn AL 50 #1220, Kk
WL ORFFAE 8gn H RGN F 200 #4724 .

4This cycle repeated 12 times for a total of 3 hours for each of three mutually
perpendicular mounting position of the cell /LA s 1) H i —ANJ7 [a] 2t 1 HAE
Btk PR U A AN AR BT 1) BAEFR 12 0k, L 3 AN

Requirements/FrifE EK :

1 Cells and batteries Mass loss limit: <0,1 %/ F i i 2k
<0,1%

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.

A At G i T % S AN Tk 6 A T LU 1Y) 90 % L e 22
SRANIE T 58 T8 58 L AR L AT HL

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

Fedh Gl NGB EHE S oA, JeRERUUEE
KILG

The samples
b1#~b8#:

No leakage, no
venting, no
disassembly, no

rupture and no fire/
Y5 N b1#~b8#III K
IR W Y N W £
o AR TERR
AR TCH KIS

The data see
table /%045 .35 1

LTC-R-4081-UN38.3-A0
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ST/SG/AC.10/11/Rev.5 Amend.1/Section 38.3

Clause Requirements Result Verdict
= PRAEE K WAL R Hl5e
Test 4: Shock/Test 4: #ifi
1Test cells and batteries shall be secured to the testing machine/ gz [# 136 22 [#
S8 AN HLUSRT FLTBAE i PR 2 O A 3 1
2 shock: a half-sine shock of peak acceleration of 150 gn and pulse duration of 6
milliseconds, large cells and large batteries shall be subjected to a half-sine or
peak acceleration of 50 gn and pulse duration of 11 milliseconds/X} 4> .0 B Hi,
W LA 150gn () IESZ I 4, kb st 6 200, K it AR 24 vt
M INLE 52 Fo KA 50gn FHRK AR EE I [A] 11 22 AP IR 1R 5% ik b it o
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/4&:A™ H i Ek H i 41
IR A HOAH T TR PRI 22 BT AL IR IE T [ 2252 =ik iy, B A RTT I 4% = IR
38.344 | iy, WIS 18 Y P
Requirements/Frifk K : The samples
1 Cells and batteries Mass loss limit: <0,1% /FEMFTER K | p1#~b8H -
=0,1% No leakage, no
2 Open circuit voltage not less than 90%, The requirement venting ge; no
relating to voltage is not applicable to test cells and disassémbly no
batteries at full discharged states. rupture and’no fire/
iR I T i P s B AN T30 T T % HS R 90 % I3 | 455k b1#~b8#IKIHE:
SRANIE T 58 T8 58 L FR) LR HL S dhe IR LHE
3 No leakage, no venting, no disassembly, no rupture and | 5. Jofi#ik. TLRHEZL
no fire PYTEDSE
Pedh Gl TR HET. AR, TR R | o st
KGR S g
table1/£ 4% W3 1
Test 5: External Short Circuit/#llig 5 #MEZ5E %
1The cell or battery to be tested shall be temperature stabilized so that its external
case temperature reaches 55+2°C/{RFEFIAI I T EASEAE 55+2°C, LIt ak
LT il P 26 B2 1 3] 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/ {ERAAE S IE AR /N T 0.1 Q 1R HBH [T R EAT A4, A0
(AN B 3] 55+ 2°C 2 R RAFRLEOIRAS 1 /NI LL L
38.3.4.5 3 the cell or battery must be observed for a further six hour for the test to be P

concluded/%} B0 5 B A 23— 20 W42 6 AN/ A BE R 4518 .

Requirements/krufE 25K :
During the test and within six hours after test ,the cells or
batteries

EMRE R LA R Z 5 6 AN, L B LA i
1. External temperature not exceed 170°C
S EANHEE 170°C

The
b1#~b8# :

no disassembly, no
rupture and no fire/

'3k b1#~b8#INIAT
dhe O CRR

samples

2. No disassembly, no rupture and no fire. PAKTGAS KIS
TR TR KL R . The data see
table 1/ W% 1

LTC-R-4081-UN38.3-A0
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ST/SG/AC.10/11/Rev.5 Amend.1/Section 38.3

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 R e vVt 2 DA g B PR T s o 111/ 10 71 v S A HGS P4 36 1 it s
ERANYNCE C B S G YA

Requirements/Fr#fE2EK : The samples
1 Cells external temperature not exceed 170°C.HLEE I | C1#~C5#:
(1) 52 e 3% THTRL BE N AN R ek 170°C no disassembly, no
2 No disassembly, no rupture and no fire within six hours “j'pilu\re and no f'“‘"‘j/
of this test 95k c1#~cHH# I FE
EI . V‘,‘/
R LG 6 AT, RIS 05 N TR R E}:%%%ﬁi\ ToHE Kk
HRIMG R i
The data see
table2/£ 5 L3 2

Clause Requirements Result Verdict
= PRAEE K WAL R Hl5e
Test 6: Impact / Crush / JUiR 6: /3% & P
Impact (applicable to cylindrical cells greater than 20mm in diameter) /
figth GEH T HARKT 20 =K I B AE TR f i)
1 This test sample cell or component cell is to be placed on a flat smooth surface/
H IR AL ot ) RO BRSO IBAE — AP I G )~ i
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./#— B2 N
15,8mm [WBARE i hHBCE 5, KBt 9,1kg AN 61+2,5cm T
T R 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 N/A
is to be subjected to only a single impact./ #5255 FRFE, PN 5 P [ 2R 1
SPAT I SRS D R B 15,840,1 KA ISR T A B RF— M
2 — Il
Requirements/FrifE £k :
1 Cells external temperature not exceed 170°C.. H .ol it
F¥ e v 2 UL L N AN I 170°C
2 No disassembly, no rupture and no fire within six hours -
of this test
RIEEHIT 6 AN/ Z P, HEFIER G 0 N G R ARG
HRIMG R
38.3.4.6 Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells not
more than 20mm in diameter)
[ B GEHTBATE. 3. flim/4alf b M B A8 20 2K AR fitk)
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. / ¥ BB TTIT I BLE AP0 (A 50 Hs, BFH ) B, 158
AN S BB RZT N 1,5 HOK/RR . YRS, EREIBLLL T =RiE S
(a) The applied force reaches 13 kN + 0,78 kN. / jiti i i1 /735 2] 13 F44:+0,78 T4
(b) The voltage of the cell drops by at least 100 mV, /5 (1) H & R %42/ 100 =4k
(c) The cell is deformed by 50% or more of its original thickness./Hi it 45 ik J5 46
L) 50%LA I p

LTC-R-4081-UN38.3-A0
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ST/SG/AC.10/11/Rev.5 Amend.1/Section 38.3

Clause

]

Requirements Result

PRAEZER WAL R

Verdict
Al

38.3.4.7

Test 7: Overcharge/#lik 7: i 7 &

1 The charge current shall be twice the manufacturer's recommended maximum
continuous charge current/L 2 {5 il | #E4E (1 fs K HE2EE 70 HHL DO AR i 78

2 The minimum voltage of the test shall be as follows/ A % /)> L [k A

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/ W) ZXHERF (¥ 78 i AN 18V,

AR 1 5/ 78 WL L W ) 500 5 e K7 H LS 18 9 1%
7 22V [N The voltage of the

test is 22V, and the
b) When the manufacturer’'s recommended charge voltage | current is 47,6A

is more than 18V, the minimum voltage of the test shallbe |
1,2 times the maximum charge voltage/ &%) FHEFEN 78 ?ﬂﬂ?ﬁ%%}ij’g 22V,
L P PRI 18V, AT 5/ 70 Pl Pl PR A5 A s Sk | PR 47,8

FEHHIEI 1,2 15

3 Tests are to be conducted at ambient temperature
2045°C, The duration of the test shall be 24 hours/20+5C

RIFREEIEE T, WIS RrEk 24 /N

Requirements/brAEZE R The samples
b1#~b8# :
No disassembly and no fire within seven days of this test For voltage data

RIS RE B AR IS AR IS S 7 RN, B 19625 KL before test, see
ﬁ\t?*inu?flﬁ%** WG 7 RN, TG AARTCA KIS able 3. / SR ATHLE
KA.

W% 3

no disassembly, no
rupture and no fire/
G5 A b1#~bBH#ITIFL
e GRRL oA K
k3

38.3.4.8

Test 8: Forced discharge/illiX 8: 5%l

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,

20 5°CHYFREGILE N, A5 AN RUERAE 12V A E R BT RGO, H
UL AR 4 A HLLS A IR B3 T R R A B R LA

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)

e (00 H YR I A IBRAE DB s b ) A IS NI I S BOR SRS , RRAS HLS
(RIS B LN TR] VNN DA BUE R BR AR LU CE5D) .

Requirements/f5i 225k : c6#~Cc25#
For voltage data
No disassembly and no fire during the test and within before test, see table
seven days after the test. 4. R TR LR 4
WU RE R AR I PRI R 7 RPNy, ARG Ky | No disassembly and
G no fire / JCfffk. &
HAIRG

LTC-R-4081-UN38.3-A0
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ST/SG/AC.10/1/Rev.18 Section 6.1.5.3

Clause Requirements Result Verdict

=Y FREZE SR Wk R H%E

Append  |1,2 KB lliA/1,2m Drop test N/A
WX P B/ Test procedure -
AR M 1,2 Kk 7%/ The package of batteries is dropped from 1,2m -
7% 75 [7]/Drop orientation

WAV IS TR BE A Bl AR5 1), 2R AR S A
AR KT 77 17 . | Where more than one orientation is
possible for a given drop, the orientation most likely to result
in failure of the packing must be used.

FEIR L3 9% 7 71/ Drop orientation for a package which

are in the shape of a box.:

55— LISHJEF / First drop: flat on the bottom

Bk DA T / Second drop: flat on the top

=W LKA K / Third drop: flat on the long side

SEUY:  LA—% 00712 / Fourth drop: flat on the short side

SR LAk [ Fifth drop: on a corner

k7% H #7/Drop Target:

PR H BRAUN AT TEHE KT 3R TH B2/ The target must -

be a non-resilient horizontal surface and must be :

(@) &% 5¢ % . J& & UL 2 A 3 lintegral and massive
enough to be immovable ;

(b) Z i3, o5 il 46 45 2R 1 R T Bk i flat with a
surface kept free from local defects capable of
influencing the test results/;

(c) HAZWMNITE, 7Eilg sk N ARSI IFA SR
Jr ik Irigid enough to be non-deformable under test
conditions and not liable to become damaged by the
tests ;

(d) B A LM% KRR DL 0 40 2he 58 42 k% AE K1 =
/sufficiently large to ensure that the test package falls
entirely upon the surface .

Zik/Requirements N/A

AL ARE A AT 77 1 1,2m IR 5 /No
TR I PR ) R B AN A EBRIR, AN '
KA B B (Lt S ) il
I B AL LN YT

Each package is capable of withstanding
a 1,2m drop test in any orientation

without damage to cells or batteries Status N/A
contained therein, without shifting of the -
contents so as to allow battery to battery PR A IRES

(or cell to cell) contact and without
release of contents.

LTC-R-4081-UN38.3-A0
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Table1: T1~T5/ 3% 1. {5 1~ 5

Test 5:
ocv Te:itn::“g‘tlitg:?e Test 2: Thermal test/ Test 3: Vibration/ Test 4: Shock/ E)étﬁ::tal
i : NI - \ TR 2: #y A 3: I’z 3R 4: 7 LT
Sampl lt\lcl)atsessf/rl% prior to Sk 1: B R PR 2: Pz W 3: #=3h W3R 4: Pz Circuit/jili
e No. o [ test /A& 5 ShEME
FE S RUBUR 1 o Mass
(9) (V) loss(%) |Change ratio | Mass loss(%) [Change ratio | Mass loss(%) | Change ratio | Mass loss(%) | Change ratio | Temp. (C)
FrEfR | HIEI(%) | TTESA(%) | BEH(%) | FEHRK %) | HHE(%) JUER (%) | HEE(%) W (°C)
(%)
b1# 1037,310 12,510 0,000 100,00 0,011 99,20 0,000 99,98 0,001 99,98 56,2
b2# 1035,510 12,521 0,000 99,99 0,014 99,19 0,001 99,98 0,000 99,99 56,8
b3# 1037,420 12,513 0,000 100,00 0,012 99,22 0,000 99,96 0,000 99,99 56,5
b4# 1039,280 12,556 0,000 99,99 0,099 98,91 0,001 100,00 0,000 99,98 56,8
b5# 1036,770 12,547 0,000 99,98 0,016 98,95 0,000 99,99 0,004 99,98 56,5
b6# 1037,480 12,556 0,000 99,98 0,002 98,94 0,000 99,99 0,000 99,98 56,5
b7# 1037,360 12,548 0,000 99,99 0,004 99,21 0,000 99,98 0,003 99,99 57,2
b8# 1037,400 12,551 0,000 100,00 0,007 99,11 0,000 99,98 0,001 100,00 56,8

LTC-R-4081-UN38.3-A0
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Table2: Crush / % 2:% %
Sagp!.ego' cl# 2t 3t cAtt c5#
Test 6: ocv prpis)r to test /
Crush/Jili v prior 3,660 3,662 3,661 3,661 3,661
\ RIGFTHIE (V)
6 F Temp. ('C) 26,2 26,5 259 26.5 248
Y (C) ' ’ ’ ’ ’
Table3: Overcharge Test of batteries/ % 3 it il 78145
Test 7: Sample No. b1# b2 b3# ba# b5# b6# b7# b8#
Overcharg FEih
/.‘ l‘ 7: . N p
ei‘ffﬂ Ogi/ﬁ%’%’%t"(t\‘j?t M) o625 | 12532 | 12,516 12,515 12,527 12,524 12,531 12,545
A I 5.
Table 4: Forced discharge / % 4. #1780
Sag"%?“ c6tt cTH c8it cott c10# c11# c12# c13# cla# c15#
H
Test 8: -
Forced /OSE\;&T"%E t\‘jSt 3,301 3,305 3,305 3,312 33024 | 3,304 3,304 3,302 3,301 3,303
discharge / Is'iﬁjl N\( )
Wi 8: 38 agpnem 0 c16# C17# c18# c19# C20H# c21# c22# 23t c24i# c25¢#
i) GE LR
OCYV prior to test /
TV 3,303 3,303 3,302 3,302 3,302 3.305 3,307 3,301 3,302 3,302

LTC-R-4081-UN38.3-A0
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2 F I

Important

1o AARE ORI AL BN R T 2 IRl
The test report is invalid without the official stamp of CVC and Paging seal
of CVC.

2. REARNK 2P FE, NI GRS
Nobody is allowed to photocopy or partly photocopy this test report
without written permission of CVC.

3. ARkEHLHLAEN . HHAZ AN M B N4 TR
The test report is invalid without the signatures of Ratifier, Reviewer
and Testing engineer.

4. AIREVRETCRL
The test report is invalid if altered,

5. RRIAR S A AW, NIRRT HR - R kg6 F Ay 3
o
Objections to the test report must be submitted to CVC within 15
days,

6. AR OB S 7157 .
The test report is valid for the tested samples only.

7. FPERE I RIRATRERE”, PR N, PR AN,
NIAF R AT
As for the Verdict, “-" means “no need for judgement”, “P” means
“pass” , “F” means “fail” and “N/A” means “not applicable”.

o dke P E O TMT R R OKE R 3T

Address: No.3,Tiantaiyi Road,Kaitai Avenue,Science City,Guangzhou China
H, 15(Tel): 020 32293888

& EH(FAX): 020 32293889

13 4w 5 (Post Code): 510663

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

http://www.cvc.org.cn

LTC-R-4081-UN38.3-A0
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TEST REPORT
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NAME OF SAMPLE: Lithium-ion Battery
e T
CLIENT: RKB electronic AG
TFCHAL: -
CLASSIFICATION OF TEST: Commission Test
K6 36 ) « ZFEIAA
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TEST REPORT

No.:RZUN2016-0818

Page 2 of 13 Pages

Name of samples: Lithium-ion Battery
i A4 R A S 7 Lt

Type/Model:
RIS HA%: Li-ion 3S4P
10,8V 13,6Ah 147Wh

Appearance: black or blue

P A AL € 0 B

Trade mark:
Witr: RKB electronic AG

Commissioned by: RKB electronic AG

ZHEHAL: -

Manufacturer: RKB electronic AG
7= #47: RKB electronic AG

Commissioner address:Otto-Hahn-Strasse 19, 75248

Oellbronn-Duerrn, Germany

ZALH AL

Manufacturer address:Otto-Hahn-Strasse 19,
75248 Oellbronn-Duerrn, Germany
AP Bk -

Classification of test: Commission Test

R I 2R ZHEA

Quantity of sample: 8 battery packs, 25 cells
FEat i 8 MHLlAE, 25 M

Tested according to:
TR FRHE: ST/SG/AC.10/11/Rev.5/Amend.2/Section 38.3

Sample identification:
FE S PRI 5 :b1#~b8#, c1#~c25#

Receiving date:

BREH M. 2016-03-24

Means of receiving: Submitted
by commissioner

Fre )73 AR HALEHRE

Completing date:
SERCHEE: 2016-04-14

Test item: 8 items
WRTIH: 8 I

Test conclusion:
Ko 18

The Lithium-ion batteries submitted by RKB electronic AG are tested according to Section 38.3 of the
Fifth Revised Edition Amendment 2 of the Recommendations on the Transport of Dangerous Goods, Manual
of Test and Criteria (ST/SG/AC.10/11/Rev.5 Amend.2/Section 38.3). The test items are full items. The test

results comply with the relevant requirements of the standard.
H RKB electronic AG %Ay [HLES 7, k¥ T &

WTHRAZIE 2 2 38.3 HTREATALI, Wi NI H ,

S i BTV A A IR AAR T A s
GIEA R ER

Approved by: Reviewed by:

B A%

Tested by:
oRilE

L
éﬂ'«ém?f}

ot 17




Ref. No.:RZUN2016-0818 Page 3 of 13 Pages
Description and illustration of the sample:

FE it U B S R
The sample’s status is good
FESCIRIL R4
Test item Sample No. State Remark
T H B g R #E
b1#i~bA ?ifirst Q/cle, in fglly chargfd state ‘ i
T1~T5 C e =N GV B PR o L ER I
' ' b5H~bat at fifty cycle, in fully charged state
5 A S 78 HUCH Y 5 4 FE HUIRZS
at first cycle at 50% of the design rated
capacity
.6 CTH~CR | sy A2z 5 7 H O 0 B -
B &M 50%
b1#i~bA at first cycle, in fully charged state using undamaged
BB R A e e RE | samples previously
7 at fifty cycle, in fully charged state used\ in /t\ests T1T5
D08 | G- B I A A AR | e 1 O
IR IR i
Bi~c15H at first cycle, in fully discharged state i
55— AN A R A I e A RS
T.8 after fifty cycles ending in fully
c16#~c25# | discharged state -
AN 78 R A ) 8 A URUIR S

Description of the sampling procedure:

HORERE P 1R U B

Description of the deviation from the standard, if any:
DR EE RAFF AR I

Remarks:

ik

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

AR BLE S A MU

LTC-R-4279-UN38. 3-A0
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Photos of Samples and Labels/# & f& F K briH

Battery/Hith (Li-ion 3S4P 10,8V 13,6Ah 147Wh)

N ko s
£ Li-Tm 4P

e ARAV LA
Tk

LTC-R-4279-UN38. 3-A0
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Photos of Samples and Labels/# 5 #8 F & FriR

Inner Cell/ N s (NCR18650B 3,7V 3,4Ah )

IH_II

LTC-R-4279-UN38. 3-A0



Ref. No. :RZUN2016-0818
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ST/SG/AC.10/11/Rev.5/Amend.2/Section 38.3

Clause Requirements Result Verdict
B PRAEEER WAL R HE
38.3.4 Procedure/illi&:5 & -

Test 1: Altitude simulation/fiX 1: & 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+5°C )/ ¥ HLC AT AR IR B 9 2045°C, KA &

JIRAKT 11,6kpa RS IEAEA /DT 6 AN/t

Requirement/trifE ER . The samples

1 Cells and batteries Mass loss limit: <0,1% /£ Jii B4 2% b1#~b8% :

<0,1% No leakage, no
38.3.4.1 | 2 Open circuit voltage not less than 90%, The requirement | Venting, no P

relating to voltage is not applicable to test cells and | disassembly, no

batteries at full discharged states. EUP;‘IU;:? ar;#d n(;tﬂf/ljrei/

FE RS0 5 TP S4B RS T 30 P ) 907 st | 173 DTDBHIOE

SRANIE T 58 42058 FU A L T A HLES f';‘i : EAR ik \%E}Eﬁ”

3 No leakage, no venting, no disassembly, no rupture and H\ZZ%%JG}E'% =

no fire FEit CHLID) MIGIRW. LA, e, L

T T kI F i R The data see

table1/£ 4% W3 1

Test 2: Thermal test/flliX 2: Frr i

Test cells and batteries are to be stored for/ B i 77 ¥ S5 -0 F -

1 one temperature cycle: 72+2°C(6h) —40+2°C(6h) /— iR FEIEIR Ky 72+2°C (6h)

—-40£2°C (6h)

2 The maximum time interval between test temperature extremes is 30 minutes/iz

J5 45 K TB) B B T) 24 30min

3 This procedure is to be repeated 10 times/&E & 10 X &

4 after which all test cells and batteries are to be stored for 24 hours at ambient

temperature (20+5°C)/EIR L G, HIBAE 20£5°C I T HHE 24 /.
38.3.4.2 P

Requirements/Frifi sk

1 Cells and batteries Mass loss limit: <0,1% /45 i &4k
<0,1%

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.

FE i 6 5 T i F s SIS TR 50 BT T B8 B S /O 90 % |, 1 22
SRANE T 58 28058 A L T R EL S

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

Fedn (Al RICIWR. TCHER. ok, TTHRUKLTE
KIMRH) A

The samples
b1#~b8# :

No leakage, no
venting, no
disassembly, no

rupture and no fire/
95N b1#~b8H#INIFE
m: IR G HE
SR 2N R ES
AL T KIS
The data see
table /%4 0.3 1

LTC-R-4279-UN38. 3-A0
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Page 7 of 13 Pages

ST/SG/AC.10/11/Rev.5/Amend.2/Section 38.3

Clause

B

Result

WAL R

Requirements

PRAEER

Verdict
HE

38.3.4.3

Test 3: Vibration/#lliX 3: $&zh

1 Cells and batteries are firmly secured to the platform of the vibration machine /H,
AT [ 2 e R & (R Lk

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/4&z1 LA IE 52330, LA 7THz
WM 200Hz, SRIGTEIRAIE] THz Jy— MR, — MEFHFSE 15 S Bh I E0T
Mtik.

3 the logarithmic frequency sweep is as follows: from 7 Hz a peak acceleration of
1 gn 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 gn occurs (approximately 50Hz), A peak acceleration of 8 gn is
then maintained until the frequency is increased to 200 Hz/X} $d345 4: A 7 #% 24 7T
SRORFF 1gn MK INIEE B BI50R N 18 ik, AJEHIRIEIRERE 0,8 2K (SR
1,6 =KD FFIGINANE BB O L S 8gn (AL 50 #f2%) , H KN
HEORAFAE 8gn B2 FZHG N3] 200 H#2% .

4This cycle repeated 12 times for a total of 3 hours for each of three mutually
perpendicular mounting position of the cell. One of the directions of vibration must
be perpendicular to the terminal face. /UAHRZN )3 —ANJ7 7] 06 20 A T BLRE A
P, SRS SN =ANEARE BRI A EIERS 12 2k, FAIT 3 AN, 3k 9 /)
I

Requirements/i i E R I?; o samples

1 Cells and batteries Mass loss limit: <0,1% /A & i & 451 2 '

<0.1% No leakage, no
' o . _ venting, no

2 Open circuit voltage not less than 90%, The requirement disassembly, no

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

FE a6 5 T i F s SIS TR 50 BT T8 B S /O 90 % |, 1 22
SRANE T 58 A T80 LA L T R LA

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

Fedh CRhD BIGIRIRL. EHES. oMk, TCRR TS
KRB RA

rupture and no fire/
95N b1#~b8H#INIFE
i G T HE
R TR, ToREER
LAR T KDL 5

The data see
table /%45 I3 1

LTC-R-4279-UN38. 3-A0
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Page 8 of 13 Pages

ST/SG/AC.10/11/Rev.5/Amend.2/Section 38.3

Clause Requirements Result Verdict
B FRUEZER WA EE R H5E

Test 4: Shock/JlliR 4: phdz

1Test cells and batteries shall be secured to the testing machine/ A%z [# 1) 622 [#

SE AT AR LR LR il Y 4 B G AR R 1

2 shock: a half-sine shock of peak acceleration of 150 gn and pulse duration of 6

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

peak acceleration of 50 gn and pulse duration of 11 milliseconds/ 44 it 8L

M LLUEAE A 150gn (- IESZ IR ey, Bkohdesl 6 240, KZY st AR AL Hajth

W% 52 B K INIE EE 50gn FHBK i HFEEIN 7] 11 A0 1R X

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/%&:A™ it 5% H jth 2.

JRAE A HAH 3 B B 2 3 7 AL IE T M &2 =ik hidy, BB EIRTTIA4 % = IR
38.3.44 | o, ML 18 Y P

Requirements/FrifE 23K : The samples

1 Cells and batteries Mass loss limit: <0,1% /F£ 5l &SR | b1#~b8# -

<0,1%

- . No leakage, no

2 Open circuit voltage not less than 90%, The requirement venting no

relating to voltage is not applicable to test cells and disassémbly no

batteries at full discharged states. rupture and’no fire/

FE it 50 5 T HU B AMIS TR B AT P B F R ) 90 % 2L | 45 54 b1#~b8HIFIFE

SRANE T 58 A T80 L R T R EL i G T HE

3 No leakage, no venting, no disassembly, no rupture and | 5. JEf#ik. JTEHE

no fire DY TEDSIEY

Fedn (Al RGN TCHEFR. ok, TTHRUKLTE Th dat

KR MR S g

i table /%4 W3 1

Test 5: External Short Circuit/Jlli 5 S5 %

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

case temperature reaches 55+2 C/{RFFA AR IR RS EE 55+2°C, DUE

LI il 7P R B2 1 B 55+2°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/LFE G IEFAA/NT 0,1Q Ha HLH B BR AT ARG, A

AR VKR 3 554+2°C 2 J RIFRLERIRAS 1 /NI L 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

I RS B LA U — A WS 6 AN/ A BE T i

Requirements/FrifE Z 3K :
During the test and within six hours after test ,the cells or
batteries

FEMNAGE AR T LA S 2 S5 6 AN/ P, HES Bl R A
1. External temperature not exceed 170°C
SRR EAEL 170°C

The
b1#~b8# :

no disassembly, no
rupture and no fire/
95N b1#~bBH#INIFE
b AR OB

samples

2. No disassembly, no rupture and no fire. CLE T KIS
ToffiR . TERATE KB R A The data see
table1/£ 4% L5 1

LTC-R-4279-UN38. 3-A0
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ST/SG/AC.10/11/Rev.5/Amend.2/Section 38.3

Clause

B

Requirements Result

PRAEER WAL R

Verdict
HE

38.3.4.6

Test 6: Impact / Crush / JIiR 6: /3 &

P

Impact (applicable to cylindrical cells not less than 18mm in diameter) /
i CEHTEBRANT 18 Z K FEFEIE k)

1 This test sample cell or component cell is to be placed on a flat smooth surface/
FHIRIR AT it FH AR F RS B B RS T — AP I B~ T 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 MIBRKE b HCE 5, K —FiER 9,1kg YA 61+2,5cm &
FEF A BE

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./ 523 o FRFE, PGl N 57 HH 1) R 1
SPATH SRR R R O ER 15,820,1 =R T MR HTMAMEE. G MR

25—k .

Requirements/friE K : The samples
1 Cells external temperature not exceed 170°C.HE {5 E it | C1#~CO#:
(1) B v 2 T L FE B AN I 170°C no disassembly and
2 No disassembly and no fire within six hours of this test no fire/ %’ﬁ 5 N
RIGETE 6 N/, B A S A H s N T AR G Cl#~cB#M I :
BKIRRKE filRtR . oA KINR
The data see
table2/%¥E .35 2

Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less
than 18mm in diameter)

[ HY s GEM THAEE. 2838, B /A0 Bt Al B AR/ T 18 S KA BT T Bt )

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. / ¥ BB BT FIBAE W AP (A5, B LI EEBHnR, 758
— AN B REEE RN 1,6 ERAD . BRRFFSEEAT, EEBIHILLL R =ML
(a) The applied force reaches 13 kN + 0,78 kN. / jifi il (¥ /1i5 %] 13 F4-20,78 T4
(b) The voltage of the cell drops by at least 100 mV/, /i () HEL IE T A2/ 100 Z AR
(c) The cell is deformed by 50% or more of its original thickness./FHjth 48 Ik 7 i
JEFE 50%LA L.

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.
For cylindrical cells, the crush force shall be applied perpendicular to the

longitudinal axis. /5 AF 1 BAS 2% H It R M B B 19— Tt s o /7068 T3 0 R ek 2 DA FE
SR I o [T R A S B L [ it

Requirements/fiiEE R .

1 Cells external temperature not exceed 170°C. B Hjth
(1% 5t e 2 T FEE R AN I 170°C

2 No disassembly and no fire within six hours of this test
IR WG 6 N2, SRS S RIG ARG
BKIRRE

N/A

LTC-R-4279-UN38. 3-A0
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ST/SG/AC.10/11/Rev.5/Amend.2/Section 38.3

Clause

B

Requirements

PRAEER

Result

WAL R

Verdict
HE

38.3.4.7

Test 7: Overcharge/#llis 7: it 7 B

1 The charge current shall be twice the manufacturer's recommended maximum
continuous charge current/L 2 % ili& )35 1 5 K RS2 78 H FELIUN A it 78

2 The minimum voltage of the test shall be as follows/ 7l % /)N FEL

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/ %) FZHEFEM 70 f fL R AN HE I 18V,
AR ) B /1N 78 HL FL R 2 T SR b o B K 78 HAL FL S ) 7 3%
B 22V Z RN

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/ W) F#EFF K78
R R BT 18V, AR i/ 7 L R R R T XA e K
FEHHERR 1,2 £

3 Tests are to be conducted at ambient temperature

20+5°C, The duration of the test shall be 24 hours/20+5°C
PIARBRE T, RIEFEFS: 24 /AT,

The voltage of the
test is 22V, and the
current is 10A

MM 22V,
BN 10A

Requirements/Fr i Z3R :
No disassembly and no fire within seven days of this test

BIGHE A AERIG TP ARG S 7 RN, NOEMAMIEE KR
KA.

The
b1#~b8# :
For voltage data
before test, see
table 3. / {50 AT HL
W3 3

no disassembly, no
rupture and no fire/
G5 N b1#~bBH#ITIFE
e O K
MR

samples

38.3.4.8

Test 8: Forced discharge/il|i& 8: 35| B

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,

20+5°CHIPMBRIR L T, R B BERRAE 12V I E R AR LT RG] e, HE
Tt IR AR P 2E R HUC TG FLIRL NI ] R B R 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)

F5 5 (00 H LI I A IR AR T S b ) B IE NI AR A T BORBRAS B HUES

s R TR] NI D9 BE B s B AR B (28 .

Requirements/Fr i Z3R :
No disassembly and no fire within seven days of this test

IR MR TP RIS 7 RN, NTCHHERRITCH KB
FRE

CH#~c25%#

For voltage data
before test, see table
4. [ RXEHT R WK 4
No disassembly and
no fire / ik, &
KB

LTC-R-4279-UN38. 3-A0
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Table1: T1~T5/ 3 1. il 1~ 5

Test 5:
S I\I_Ias? oc‘i Te:i;':":tlit:#/de Test 2: Thermal test/ Test 3: Vibration/ Test 4: Shock/ E)étﬁ::tal
ampl | priorto | priorto _ at TR 2: #4 g 3: I T _short
Sampl | priorte | et WIS 1: PrEERGH WA 2: Frhiti W, 3: TR, 4: phiti Gircuit it
FERLS | TR | Kl 5 ShEcsEE
(9) E(V) Mass loss(%) |Change ratio | Mass loss(%) [Change ratio | Mass loss(%) | Change ratio | Mass loss(%) | Change ratio | Temp. (C)
JREMK (%) | HIEE(%) | BEHRK(%) | BEH(%) | BREHRK(%) H s EE (%) JoT 452K (%) L B (%) R (°C)
b1# 631,830 | 12,485 0,004 99,96 0,072 99,11 0,000 99,99 0,000 100,00 55,7
b2# 620,610 | 12,415 0,003 99,97 0,072 99,32 0,001 99,98 0,000 100,00 55,8
b3# 619,290 | 12,493 0,008 99,97 0,050 99,07 0,000 99,98 0,000 100,00 55,4
b4# 620,880 | 12,493 0,003 99,97 0,062 99,03 0,000 100,00 0,000 100,00 56,1
b5# 620,330 | 12,488 0,004 99,98 0,058 99,01 0,000 100,00 0,000 100,00 56,4
b6# 618,930 | 12,439 0,003 99,94 0,050 99,43 0,000 99,99 0,000 100,00 55,9
b7# 624,300 | 12,478 0,004 99,98 0,068 99,16 0,001 100,00 0,000 100,00 55,8
b8# 624,980 | 12,462 0,003 99,98 0,075 99,22 0,000 100,00 0,000 100,00 55,3

LTC-R-4279-UN38. 3-A0
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Table2: Impact / £ 2:4# 7
Sagpt'.e;"' cl# cot 3 cA c5H
|r:e:::3:@u ocv p:izr fo test/ 3,660 3,662 3,661 3,661 3,661
P RIGHTHE (V) : : : : ,
6 Hie Temp. ('C) 26.2 26.5 259 26,5 248
EIE (1C) ’ ’ ’ ’ ’
Table3: Overcharge Test of batteries/ % 3 i jth i 78 1A%
Test 7: Sample No. bi# b2# b3# ba# b5# be# b7# b8#
Overcharg K it 5
e [k 7: OCYV prior to test /i&
e pAihirivs 12366 | 12,320 | 12,370 12,368 12,361 12,355 12,370 12,361
Table 4: Forced discharge / % 4. 32|50,
Sag‘:%?“ c6tt cTH c8it cott c10# c11# c12# c13# cla# c15#
Test 8: -
Forced OCV priortotest | 4 4, 3,305 3,305 3,312 33024 | 3,304 3,304 3,302 3,301 3,303
discharge / /AL LR (V)
Wi 8: 38 Sa;;pt',eE.No' c16# c17# c18# c19# c20# c21# c22# c23# c24# 254
N ifals)
il G2 :
OCVpriortotest/ | 4 54 3,303 3,302 3,302 3,302 3.305 3,307 3,301 3,302 3,302
_‘Lﬁ%ﬁ-ﬁ EEJ:E(V) ) ] ) ) ] ] ) ] ] y

LTC-R-4279-UN38. 3-A0
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»

Important

¢ IITII

1. ARG ORI AL R Bt 3 TR
The test report is invalid without the official stamp of CVC and Paging seal
of CVC.

2. REKRAB=EPHHFEZ, AFER0HE R AR E .
Nobody is allowed to photocopy or partly photocopy this test report
without written permission of CVC.

3. AkEHLHAEN . FHRZA I E N TR
The test report is invalid without the signatures of Ratifier, Reviewer
and Testing engineer.

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

5. XfR IR A A U, MBIk E 2 H - TR P R e B i
o
Objections to the test report must be submitted to CVC within 15
days,

6. A A ORE R S 5T .
The test report is valid for the tested samples only.

7. HERP RN AT EAE”, PRoREY", PR AEE,
“NIA" LR A ER”
As for the Verdict, “-” means “no need for judgement”, “P” means
“pass” , “F” means “fail” and “N/A” means “not applicable”.

o bk BE M RRAEOT R KIERE K 35

Address: No.3,Tiantaiyi Road,Kaitai Avenue,Science City,Guangzhou P. R.
China.

H  1%(Tel): 020 32293888

f&  F(FAX): 020 32293889

M E g i (Post Code): 510663

E-mail: office@cvc.org.cn

http://www.cvc.org.cn

LTC-R-4279-UN38. 3-A0
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No.: RZUN2016-0795

AL A

TEST REPORT

UN38.3
NAME OF SAMPLE: Lithium-ion Battery
FEm AR BT
CLIENT: RKB electronic AG

LACHAL -

CLASSIFICATION OF TEST: Commission Test
56 ) « ZHEIR




% R A

TEST REPORT

No.:RZUN2016-0795 Page 2 of 13 Pages
i Type/Model:
1I:l|)éa21§ea;jfb\Z%nrf;%p%eié;%thlum ion Battery 724k Lision 352P
R 10,8V 6,8Ah 74Wh
Appearance: black or blue Trade mark:
FE AN A B S Fitr: RKB electronic AG
Commissioned by: RKB electronic AG Manufacturer: RKB electronic AG
AL - G R DA
Commissioner address:Otto-Hahn-Strasse 19, 75248 | Manufacturer address:Otto-Hahn-Strasse 19,
Oellbronn-Duerrn, Germany 75248 Oellbronn-Duerrn, Germany
AL A k- Ay A L -
Classification of test: Commission Test Quantity of sample: 8 battery packs, 25 cells
R0 200 SRt FE AR 8 NI AE, 25 AN Hts
Tested according to: Sample identification:
MARARAE: ST/SG/AC.10/11/Rev.5/Amend.2/Section 38.3 FERAR T 55 D 1#~b8#, c1#~c25#
o ) Means of receiving: Submitted
Receiving date: by commissioner
ERE H HE. -03- v s
HoR H: 2016-03-24 BeRE It AL BRRE
Completing date: Test item: 8 items
SERH I 2016-04-14 MR H . 8 I

Test conclusion:
R o 4518

The Lithium-ion batteries submitted by RKB electronic AG are tested according to Section 38.3 of the
Fifth Revised Edition Amendment 2 of the Recommendations on the Transport of Dangerous Goods, Manual
of Test and Criteria (ST/SG/AC.10/11/Rev.5 Amend.2/Section 38.3). The test items are full items. The test
results comply with the relevant requirements of the standard.

tH RKB electronic AG X4 (141 & 1 FE, K ekl J00 107 it B2 032 S0 1A A2 LA ) TR0 RS HE T2 0 25 T gz

Approved by: Reviewed by: Tested by:

Heoft é« B B “*“g"?g
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Description and illustration of the sample:

Pt U B S g
The sample’s status is good
FERCIRIL R4
Test item Sample No. State Remark
I H B g R T
b1#i~bA Et first ﬂ/cle, in fully chargfd state ‘ i
T1~T5 %f’l‘ﬁ&%%_ HA O A 3 58 4 e H RS
b5H~bat at fifty cycie,A in fully charged state
5 TSSO 78 HU B Y] 5 4 Fe HUIRZS
at first cycle at 50% of the design rated
capacity
.6 CA~COH | sy A H B 0 7 P B )
A 50%
b1#i~bA at first cycle, in fully charged state using undamaged
oA E S A e HikE | samples  previously
7 at fifty cycle, in fully charged state used‘ ip fests T.110 1.5
DSHBH | it e A IS A AR | ol et O
A M’Jﬁ? HH
Bi~c15H at first cycle, in fully discharged state i
AN 78 RO ) 5 A TR S
T.8 after fifty cycles ending in fully
c16#~c25# | discharged state -
55 T AN AT e HUBOR A T 58 e TBORRAS

Description of the sampling procedure:

HORERE PP 1R 1

Description of the deviation from the standard, if any:
DR G RAFF A BRI U

Remarks:

ik

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

At b PO S A M
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Battery/Hiith (Li-ion 3S2P 10,8V 6,8Ah 74Wh)
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Inner Cell/ ALy (NCR18650B 3,7V 3,4Ah )

IH_II
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Clause

]

Requirements Result

PRAEZER WAL R

Verdict
Al

38.3.4

Procedure/Jlli& £ %

38.3.4.1

Test 1: Altitude simulation/JUi& 1: & EEEL

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)/ ¥ HL AT AR B 2045°C, KAk
JINASKT 11,6kpa IR AEA DT 6 AN/

Requirement/FrifE K . The samples

1 Cells and batteries Mass loss limit: <0,1% /A 5 5 & 45 2% b1#~b8# :
<0,1% No leakage, no
2 Open circuit voltage not less than 90%, The requirement venting, no

relating to voltage is not applicable to test cells and disassembly, no
batteries at full discharged states. rupture and no fire/

PR 805 9 6 FE RS 0 P2 ) 907 gt | 1770 DA 0BHIT
ﬁ?ﬁﬁﬂ%?ﬁéﬁﬁlﬁ:%.ﬁ’ﬂEE‘/MD.EB/DO T
3 No leakage, no venting, no disassembly, no rupture and DL T KN

no fire Ffdh CHITRD NG, GHE R JoitA. JoniL
K ICHE KRG % The data see
table1/£ 4% W3 1

38.3.4.2

Test 2: Thermal test/jl] i 2: by

Test cells and batteries are to be stored for/F it f# % 4 4E 4 T -

1 one temperature cycle: 72+2°C(6h) —-40+2°C(6h) /— i FEIEIR K 72+2°C (6h)
—-40£2°C(6h)

2 The maximum time interval between test temperature extremes is 30 minutes/i:

J 2 e d K TR] B B 1] 24 30min
3 This procedure is to be repeated 10 times/& & 10 X

4 after which all test cells and batteries are to be stored for 24 hours at ambient
temperature (20+5°C)/{EIA 45 J5, HIMAE 2085 C RIS HA'E 24 /N

Requirements/br R The samples
1 Cells and batteries Mass loss limit: <0,1% /A5 i 2k b1#~b8# :

<0,1% No leakage, no
2 Open circuit voltage not less than 90%, The requirement | venting, no
relating to voltage is not applicable to test cells and | disassembly, — no
batteries at full discharged states. ng.:t.“‘re and no fire/
PR 80 5 T B0 AV TS0 00T 907% e | 570 DAR-DBHIIHE
SRANIE FH 56 48050 L IR Ha R s i . ERIIEN o
3 No leakage, no venting, no disassembly, no rupture and | “* & MZ{S? i

no fire u&%%kiﬂ%{

FEfh CHLh) NEIW . TCHES. TR, B LLE T | The data see
KRG RAE table1/£ 4% W3 1
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Result

WAL R

Requirements

PRAEZER

Verdict
Al

38.3.4.3

Test 3: Vibration/Mix 3: &z

1 Cells and batteries are firmly secured to the platform of the vibration machine /H
AFI R AR [ M 22 e e RS & (G T L

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/{& 5 LAIE 523, Ll 7Hz
#m4 200Hz, SRIGLERD R 7HZ 5 —AMEIN, —NMEHFFE: 15 708 2o
BALIX .

3 the logarithmic frequency sweep is as follows: from 7 Hz a peak acceleration of
1 gn 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 gn occurs (approximately 50Hz), A peak acceleration of 8 gn is
then maintained until the frequency is increased to 200 Hz/§ E345 4 : )\ 7 525 7T
SRORFR 1gn B INIR FE 250, 18 2%, ARG HIRIEIRERE 0,8 2K (R
¥ 1,6 2K FFG NS B B KN ik 2 8gn (WAL 50 #fzZ) » R KN
WL ORFFAE 8gn H RGN F 200 #4724 .

4This cycle repeated 12 times for a total of 3 hours for each of three mutually
perpendicular mounting position of the cell. One of the directions of vibration must

be perpendicular to the terminal face. /LA¥RE] I A —ANJ7 1) WA 20 TR HLFE Sl A
PE, XA S N AN AR 07 10 BARER 12 Ik, B&EANTTI 3 AN/, 359 /)
o

Requirements/FrHE 25k I?; - samples

1 Cells and batteries Mass loss limit: <0,1% /4 5 i & 451 2% '

<0.1% No leakage, no
' o . _ venting, no

2 Open circuit voltage not less than 90%, The requirement disassembly, no

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

FE R 5 T % PR WY AN T30 BT T % L 1 90 % |, 1 3
SRANE HI T~ 58 A T80 F ) e v R R

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

FEah CRIMD MG JEHES. ok, JohieR Ll e
KNG IR

rupture and no fire/
G5 A b1#~bBH#ITIFE
i G Gk
o AR TR
AR TCH KIS

The data see

table1/44 W3 1
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= PRAEE K WAL R Hl5e

Test 4: Shock/liR 4: phi

1Test cells and batteries shall be secured to the testing machine/ gz [# 136 22 [#

S8 AN HLUSRT FLTBAE i PR 2 O A 3 1

2 shock: a half-sine shock of peak acceleration of 150 gn and pulse duration of 6

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

peak acceleration of 50 gn and pulse duration of 11 milliseconds/X} 4> .0 B Hi,

W LA 150gn () IESZ I 4, kb st 6 200, K it AR 24 vt

M INLE 52 Fo KA 50gn FHRK AR EE I [A] 11 22 AP IR 1R 5% ik b it o

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/4F /™ Hiith sk Fjth 2

IR A HOAH T TR PRI 22 BT AL IR IE T [ 2252 =ik iy, B A RTT I 4% = IR
38.344 | iy, WIS 18 Y P

Requirements/Frifk K : The samples

1 Cells and batteries Mass loss limit: <0,1% /Ff 5 FTESUR | b1#~b8# -

<0,1%

- . No leakage, no

2 Open circuit voltage not less than 90%, The requirement venting no

relating to voltage is not applicable to test cells and disassémbly no

batteries at full discharged states. rupture and’no fire/

FE R 5 T % L Y AMIC TS0 BT TTE8 HUR I 90 % WL 2L | 455 2 b1#~b8#IIFE

SRANE HT T~ 58 A T80 L L v R HL e G Gk

3 No leakage, no venting, no disassembly, no rupture and | 5. Jofiik. LRHEZ

no fire DY TP E

FEah CRRID MG JEHES. ok, JohieR Ll e Th dat

KB S g

kL table1/£ 4% W3 1

Test 5: External Short Circuit/#llig 5 #MEZ5E %

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

case temperature reaches 55+2 C/{RFFIRK AL R e 7E 55+2°C, LUEHhEL

LT il P 6 B 1 3] 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/LFE S IEFAHT/INT 0,1Q MG HUBH [T BR EAT A, A

AR LV 3 5542°C 2 Ja DRFFRIEOIRAS 1 /DI RLE

3 the cell or battery must be observed for a further six hour for the test to be
38.3.4.5 | concluded, P

TR L B A SE 2D WS 6 AN /NN A RE R e

Requirements/kr#fE Z3K :
During the test and within six hours after test ,the cells or
batteries

The
b1#~b8# :

AERRIE ek LS 2 S5 6 AN Y, st b o no disassembly, no
rupture and no fire/

1. External temperature not exceed 170°C %2k b1#~b8#HIT KL
AR EAEE L 170°C i JCAERAR. O
2. No disassembly, no rupture and no fire. LKA KIS

TCARAR . BRI KIS 2 The data see
table1/4#5 W3 1

samples
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PRAEZER WAL R
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38.3.4.6

Test 6: Impact / Crush / JI3% 6: # /3 &

P

Impact (applicable to cylindrical cells not less than 18mm in diameter) /
f GEH T EARA N T 18 oK M BT i i)

1 This test sample cell or component cell is to be placed on a flat smooth surface/
HETR G ot T AR H U B R 5 0 RO — A PG )~ 1L

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./#— B2 N
15,8mm [WBARE i hHBCE 5, KBt 9,1kg AN 61+2,5cm T
JEF ) FE

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./ #5255 FRFE, PN 5 P [ 2R 1
AT H S BURAERFEF O B AR 15,820,1 =K iR A EH . MR

@z — Ui,

Requirements/rifE 2R : The samples
1 Cells external temperature not exceed 170°C.H1 {5 El Hi ity | C1#~C5#:
(1 5z e 2 TN FEE AN B 170°C no disassembly and
2 No disassembly and no fire within six hours of this test no fire/ éﬁ f %
IR 6 N2, SRR A R A | CTCS#IORE i R
PRI fifih . A KIS
The data see
table2/%#s W3 2

Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less
than 18mm in diameter)
[ He GEHTRATE. 2838, MEm/Aalfn b A EAR D T 18 KM B TE Hith)

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. / ¥ LI B TTAT HLMBIECAE ANV THZ T 45 s, BF s ) OB IR, 158
AN BB R A 1,6 KRR . BERRRERET, EBNBLLL R =R

(a) The applied force reaches 13 kN + 0,78 kN. / jiti (¥ }Jit ¥ 13 F4-20,78 T/
(b) The voltage of the cell drops by at least 100 mV,/Hi it (1) HL K R &%/ 100 24k
(c) The cell is deformed by 50% or more of its original thickness./Fijth 4% Ik 7 4
JRIEI 50% L) |

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.
For cylindrical cells, the crush force shall be applied perpendicular to the

longitudinal axis. /77 B8 3 Lt N M e 5 (K0 — it s o ZRL411/788 T 71 FL it A G
S EE Rt s o[RBT I N R T %) T

Requirements/FrifE £k :

1 Cells external temperature not exceed 170°C.HH B Hi it
(1 5t e 2 TN FEE AN B 170°C

2 No disassembly and no fire within six hours of this test
IR )E 6 NN 2, HUS R G ) i N A G
HRIME R

N/A
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38.3.4.7

Test 7: Overcharge/#lik 7: i 7 B

1 The charge current shall be twice the manufacturer's recommended maximum
continuous charge current/L 2 {5 il | #E4E (1 fs K HE2EE 70 HHL DO AR i 78

2 The minimum voltage of the test shall be as follows/ A % /)> L [k A

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/ W) FHEtE M w = AL 18V,
AR 1 5/ 78 WL L W ) 500 5 e K7 H LS 18 9 1%
e 22V Z TN

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/ W) F#EA7 1) 78
R I 18V, AR B/ 78 L L B A2 | Kb B K
FEHLHLES I 1,2 £

3 Tests are to be conducted at ambient temperature
20+5°C, The duration of the test shall be 24 hours/20+£5°C

MFREGR LT, IRIFFLL 24 /M

The voltage of the
test is 22V, and the
current is 10A

MM 22V,
HLi A 10A

Requirements/Fr#E Z3K
No disassembly and no fire within seven days of this test

IR FE AL ARG TP A S 7 RN, NIRRT KBS
KA.

The
b1#~b8# :
For voltage data
before test, see
table 3. / {56 T HL s
W3 3

no disassembly, no
rupture and no fire/
Y5 N b1#~bBH#IIFE
e JCARARL TGAE K
k3

samples

38.3.4.8

Test 8: Forced discharge/il|if 8: &/

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,

20+5°C IR BGL N, KA HUEIEAE 12V B AR BT R,
PP AR LS R ML TG PN TS ) E B B R 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)

552 (R0 H LR T A IR D BB b A IS N AR I Ok SR AS , BEAS LS
(RIS LN TR] VNN DA BUE R BR AR U CED .

co#~c25#

Requirements/Fr#E Z3K For voltage data

No disassembly and no fire within seven days of this test

BRI PSS 7 RN, N IEARARTGE KL
R

before test, see table
4. [ WREHT R WK 4
No disassembly and
no fire /| g, G
HKING
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Table1: T1~T5/ 3% 1. {5 1~ 5

Test 5:
S I\I_Ias? oc‘i Te:i;':":tlit:#/de Test 2: Thermal test/ Test 3: Vibration/ Test 4: Shock/ E)étﬁ::tal
ampl | priorto | priorto . at TR 2: #4 Rk 3: 3R 35 4 _Snort
Al | R | e WISk e TR B, 2: Huk MR, 3: PR PR 4: vt Gircuit/Bit
LY | RAURR | R 5 SRS
(9) (V) Mass loss(%) |Change ratio | Mass loss(%) [Change ratio | Mass loss(%) | Change ratio | Mass loss(%) | Change ratio | Temp. (C)
FUESR(%) | HIE(%) | BEHK(%) | BEI(%) | FUESR(%) H s EE (%) JUE AR (%) HL A (%) WAL (C)
b1# 328,220 | 12,099 0,024 99,85 0,076 99,61 0,000 99,98 0,000 100,00 55,9
b2# 328,140 | 12,481 0,033 99,94 0,064 99,12 0,000 99,98 0,000 100,00 56,3
b3# 328,180 | 12,502 0,033 99,94 0,070 98,94 0,000 99,96 0,000 100,00 55,7
b4# 326,600 | 12,173 0,024 99,96 0,079 99,52 0,000 99,97 0,000 100,00 55,3
b5# 327,460 | 12,339 0,039 99,94 0,097 99,76 0,000 99,93 0,000 100,00 55,8
b6# 328,110 | 12,420 0,018 99,94 0,097 99,85 0,000 99,97 0,000 100,00 56,1
b7# 326,940 | 12,428 0,039 99,93 0,094 99,84 0,000 99,98 0,000 100,00 55,7
b8# 327,580 | 12,393 0,024 99,93 0,094 99,94 0,006 99,99 0,000 100,00 55,8
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Table2: Impact / & 2:f#
Sagptlle%\lo. cl# cot 3 cA c5H
Test 6: ocv prpis)r to test /
Impact/lll | oo PrO] 3,660 3,662 3,661 3,661 3,661
‘ RIGRTHLE (V)
6 A Temp. (C) 26,2 26,5 25,9 26,5 24,8
Y (C) ' ’ ’ ’ ’
Table3: Overcharge Test of batteries/ % 3 it il 78145
Test 7: Sample No. b1# b2t b3# ba# b5# b6# b7# b8#
Overcharg FEih
/.‘ l‘ 7: . N p
ei‘f?% O(;/ﬁ%’g;o&‘j?t R 10031 | 12360 | 12,358 12,105 12,294 12,389 12,390 12,376
A I 5.
Table 4: Forced discharge / % 4. #1780
Sag"%?“ co# cT# c8# co# c10# c11# c12# c13# c14# c15#
H
Test 8: -
Forced /OSE\;&T"%E t\‘jSt 3,301 3,305 3,305 3312 | 33024 | 3,304 3,304 3,302 3,301 3,303
discharge / Is'iﬁjl N\( )
Wi 8: 3 agpnem ° c16# c17# c18# c19# c20# c21# c22# c23# c24# 254
i)y &N T
OCYV prior to test /
TV 3,303 3,303 3,302 3,302 3,302 3,305 3,307 3,301 3,302 3,302
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R T
Important

1o AARE ORI AL BN R T 2 IRl
The test report is invalid without the official stamp of CVC and Paging seal
of CVC.

2. REARNK 2P FE, NI GRS
Nobody is allowed to photocopy or partly photocopy this test report
without written permission of CVC.

3. ARkEHLHLAEN . HHAZ AN M B N4 TR
The test report is invalid without the signatures of Ratifier, Reviewer
and Testing engineer.

4. AIREVRETCRL
The test report is invalid if altered,

5. RRIAR S A AW, NIRRT HR - R kg6 F Ay 3
o
Objections to the test report must be submitted to CVC within 15
days,

6. AR OB S 7157 .
The test report is valid for the tested samples only.

7. FBER PR AT EHAE”, PR ", PR A,
NIAF R AT
As for the Verdict, “-" means “no need for judgement”, “P” means
“pass” , “F” means “fail” and “N/A” means “not applicable”.

oo bk PEOTMHRFAITRKERR 35

Address: No.3,Tiantaiyi Road,Kaitai Avenue,Science City,Guangzhou P. R.
China.

. 1&(Tel): 020 32293888

f&  H(FAX): 020 32293889

I I 4mi (Post Code): 510663

E-mail: office@cvc.org.cn

http://www.cvc.org.cn
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