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TEST REPORT

Name of sample | Li-ion Cell
FE G AR BT
Model /Type ICR18650 Size
2 (3.7V 2000mAh 7.4Wh) B RS 68.0mm>18.5mm (HxD)
Appearance Cylindrical,blue Trade mark i
FE AU B, W P AR
Quantity 40 cells Quality 44.2
B A 40 /It B <9
Receiving Date . Testing Date LA .
R [ 1] 2019-10-14 st 3 2019-10-14~2019-10-25
Name TOPA Technology Limited
Client R BRINTTRRIRBH A PR A 7
FAL AL Xiangjiang Industrial Park, Malan, Pingshan District, Shenzhen 518118
Address China
¥ - PNV , . _
L R AL X L O T b X Y T
Name TOPA Technology Limited
E2R S BINTTRRIRBH A PR A 7
Xiangjiang Industrial Park, Malan, Pingshan District, Shenzhen 518118
Address China
Manufacturer | " g5 1 5 s T AT T
PR Tel E-mail
HI1E 0755-28319595 e cd2@ topabrands.com
Website brand
hE www.topabrands.com

Tested standard
TR T

Section 38.3 of the Amend.1 of sixth Revised Edition of the {Recommendations on the
Transport of Dangerous Goods, Manual of Test and Criteria)
(ST/SG/AC.10/11/Rev.6/Amend.1/Section 38.3)

CRTfal iz @ il X AARET ) S k1T —38. 375

Test conclusion:

The sample has passed the test items of UNITED NATIONS "Recommendations on the
TRANSPORT OF DANGEROUS GOODS" Manual of Tests and Criteria

ST/SG/AC.10/11/Rev.6/Amend.1/Section 38.3

Sl AN NN, — . o \ N V— v 37 RSEEY

frzie MR, VRO BT CRT R SE M R
ST/SG/AC.10/11/Rev.6/Amend.1/Section 38.3 Fr#E TR o

Issue date £019-11-08 :

%92 L) o :

Tested by f# Reviewed by T | Avprove ;

i . (7 T it iﬁd

MrHSFE Cherry Cheni.....eeee...... FA# TN Technical Manager

BE52°F Richie Liao:...................... JFE 5 A\ Quality Manager
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Description and illustration of the sample/# i i B & ik :

The samples without protective devices, are not subject to the requirements of T7 test. The sample’s status is

good /ILEE S TCARY R E , TEAU T7 M. AESIR I R 4T o
MR H K 4518/ Test items and conclusion.

Test item Sample No. Verdict
T H FE g5 Hl5E
T.1 Altitude simulation = 5 410 C1#~5#, Co#~C10# P
T.2 Thermal test i3 156 C1#~5#, Co#~C10# P
T.3 Vibration #z3)) C1#~5#, C6#~C10# P
T.4 Shock fiis B it C1#~5#, Co#~C10# P
T.5 External Short Circuit 4% #% C1#~5#, Co#~C10# P
T.6 Impact /Crush & f/H7 & C11#~15#, C16#~C20# P
T.8 Forced discharge 5 il i C21# ~ C30#, C31# ~C40# P
Sample pretreatment/Ff i AL FE .
CLA~BH i Batteries at first cycle, in fully charged state.
2 1A 7o A 158 4 S HERAS Y HL T
CH# ~CLOH: i Batteries after 25th cycle, in fully charged state.
55 25 A7 L 5 e 4 7S HUIRAS B e
Cll# ~Cl5# e, Cells at first cycle at 50% of the design rated capacity.
5 1A 70 0 H JE S 78 R 3 BT AUE A B 50% 11 RS
CLl6# ~ C20#:cccueeeieeeeieieriiniennn, Cells after 25th cycle at 50% of the design rated capacity.
55 25 A7 T 2 ) 78 BB E A R 509611 HEES
C21# ~ C30#: e Cells at first cycle, in fully discharged state.
1 ASTEIC A 5E e O AR A B L.
C31# ~CA0# oo, Cells after 25th cycles, ending in fully discharged state.
55 25 A7 JE 58 R TRORUIRES 1 FLES
Test sequence/ 5 If
T.1 » T2 » T3 » T4 » T5 » End 4
T6 »| End %5k
T.8 »| End 4R
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Photos of Samples and Labels/f# 5 I8 i &R
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ST/SG/AC.10/11/Rev.6/ Amend.1/Section 38.3

Clause Requirements Result Verdict
B PREER iRk gs R H e
38.3.4 | Procedure/JIX$ B -
Test 1: Altitude simulation/Jli& 1: & A
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)/ ¥ FLith Al R ZHAE IR FE R 20£5°C, &7
HNAKT 11.6kpa KIS IEAE A>T 6 A/
Requirement/frifE E 3K : The samples C1#~10#:
1. Cells and batteries Mass loss limit: <0.2% /¥ 5 i &4 | no leakage, no venting,
2%<0.2%. no disassembly, no
38.3.4.1 2. Open circuit voltage not less than 90%, The rupture and no fire/%i=5 P
requirement relating to voltage is not applicable to test Cl#~10#1IFE M : B
cells and batteries at full discharged states/#: i k56 57 | I LHEA. k. 1
% R AV T RIS R T 2 R 90 % LR ANE T | AR VLR KR
SE AT TE HL 04 FRLV AT FE A The data see table1/4f
3. No leakage, no venting, no disassembly, no rupture WK1
and no fire /FEal (D NGB B, k. &
WA TG KIS KA
Test 2: Thermal test/JIR 2: BREERE
Test cells and batteries are to be stored for/F it Al Lt 4177 fits 2 A 40 F
1.0ne temperature cycle: 75+2°C(6h) —40+2°C(6h) /— KR ENEH NT75+2C
(6h)—-40+2°C(6h).
2.The maximum time interval between test temperature extremes is 30 minutes/i &
e it By K AT B IT 6] 9 30min
3.This procedure is to be repeated 10 times/HE & 10X & .
4.after which all test cells and batteries are to be stored for 24 hours at ambient
temperature (20+5C){EA4E K5, MM EMATE20+5C 2k N id B 24/ .
For large cells and batteries the duration of exposure to the test temperature
extremes should be at least 12 hours/x} T K84 b A1 A, 5285 T i il a0 FE 11
38.3.4.2 I 18] 22 /0 D912/ P

Requirement/trifE R : The samples C1#~10#:
1. Cells and batteries Mass loss limit: <0.2% /#£ 5 Fi &4 | no leakage, no venting,
2<0.2%. no disassembly, no

2. Open circuit voltage not less than 90%, The rupture and no fire/%% 5

requirement relating to voltage is not applicable to test C1#~10#FEM: B
cells and batteries at full discharged states/f i i35 )57 | I LHEA. TR, L
% R AV TR AT BE R 90 % ML ER ANE A T | iR DL TEE KR
S8R E HL ) FEL A FL A The data see table1/%f
3. No leakage, no venting, no disassembly, no rupture WA

and no fire /FEa (D NGB B, oA,
WA K TCE KRR A
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ST/SG/AC.10/11/Rev.6/ Amend.1/Section 38.3

Clause

B

Requirements Result

PRHEER WAL R

Verdict
H g

38.3.4.3

Test 3: Vibration/JUi& 3: #&3H

38.3.4.3

1. Cells and batteries are firmly secured to the platform of the vibration machine /
WA R A e RS e (e D F.

2. The vibration :a sinusoidal waveform with a logarithmic sweep between 7Hz and
200Hz and back to 7Hz traversed in 15 minutes/#E3) LAIESZ I, DA7HZIE N &
200Hz, #AJ5FBIZI7THZ N —AMEIR, IR B 915508

3.The logarithmic frequency sweep is as follows/5 %3955

(1)For cells and small batteries: from 7 Hz a peak acceleration of 1gn 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 8gn
occurs (approximately 50Hz), A peak acceleration of 8gn is then maintained until the
frequency is increased to 200Hz/% T~ RTINS HE . AN TR 24 46 PR FF Lgn i S K
W E BN I8H 2L, R HIRIEORIFAED. 82K CaMmfel. 622K JFIg sz B
BB INE EEILF|8gn (FRFRLIA50/K22) W dse RMNIHE BE LR A5 £E 8 gn B H S 19 hn 5|
2007#2% -

(2) For large batteries: from 7Hz to a peak acceleration of 1gn is maintained
until 18Hz 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 2gn occurs
(approximately 25Hz). A peak acceleration of 2gn is then maintained until the
frequency is increased to 200Hz/X} T KA HL I ZH . AT 22 FF 46 PR AF Lgn i) e Kk
FEE B NL8HEZE, RIEHIRIEIRFFE0.82 K (B R 1.62K) JHIG AR H 2
BRI BE IR B 2gn (R L1 9257825 ) 5 H4- B R B ORHF 7 2gn B B4R 54 I £1200
4.This cycle repeated 12 times for a total of 3 hours for each of three mutually
perpendicular mounting position of the cell /#E 3 3 rh—ANJ7 ) 06 52 7 BT FF Sk
P, XA I =S AR BT A B2 ok, AN TTIRIBANNE, 3RO/,

Requirement/frifEZ K : The samples C1#~10#:
1. Cells and batteries Mass loss limit: <0.2% /#£ & fi &4 | no leakage, no venting,
£<0.2%. no disassembly, no

2. Open circuit voltage not less than 90%, The rupture and no fire/%w 5

requirement relating to voltage is not applicable to test C1#~10#1IFE S : LB
cells and batteries at full discharged states/#: i k56 5 | . LHEA. k. 1
% HL R B AMIE T IS AT B R 90 % WWEDRAIE T | B LA B KR

FE A TH5E L) FLB AT FL VA The data see table1/%
3. No leakage, no venting, no disassembly, no rupture K1

and no fire /FEdl (LD NGB B, e,
MR VL R T HE KR KA
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Clause

B

Requirements Result

PRHEER WAL R

Verdict
H g

38.3.4.4

Test 4: Shock/MR 4: hos B vy

1.Test cells and batteries shall be secured to the testing machine/LL# [ i +6 42 [ &
ABEAS FELI RN LU ZH A i ) 4 B RO 2 1

2. Each cell shall be subjected to a half-sine shock of peak acceleration of 150gn
and pulse duration of 6 milliseconds. Alternatively, large cells may be subjected to a
half-sine shock of peak acceleration of 50gn and pulse duration of 11 milliseconds./
N ER M 2T 22 32 Ve £ 9 150gn A KRR S IS (] 6 22 A0 (Y IE sy, K2 A M A0 48 5% i
RN B 5Og Ak #5220 TR] 1122 P 1) 2 IE 5% i«

3. Small batteries shall be subjected to a half-sine shock of peak acceleration of

100850
mass

150gn (or Acceleration(g,) = ( J ,which is smaller)and pulse duration of 6

milliseconds. Large batteries shall be subjected to a half-sine shock of peak

30000
mass

acceleration of 50gn (or Acceleration(g,) = ( J ,which is smaller)and pulse

100850
mass

duration of 11 milliseconds.//NY 22 2 W6 AH y150gn (B ( J el aE A

ANMED RIS 6 AP K ISR By, KA A A4 32 B KN E50en (B

30000
mass

) HBUMED MUK R REEEI (] 112200 1 RS2 b 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: H i Bk H it 21 23
TE = AN HAHTE B 1 R 223 05 0 (9 1 J7 [ 452 =Ry, B TE IR T 1452 = IR b
BAEEZ 18Ik M .

Requirement/frifEZ K : The samples C1#~10# :
1. Cells and batteries Mass loss limit: 0.2% /F£ 5 i &1 | Acceleration=150g,
£<0.2%. No leakage, no venting,
2. Open circuit voltage not less than 90%, The no disassembly, no
requirement relating to voltage is not applicable to test rupture and no fire/Zw 5

cells and batteries at full discharged states/Ff /it i3 5 T | C1#~10#IFE i :

% R B A TR B AT 2% F R 990 % L ERAE T | A I fE=150g,
T4 T TE L) FLVB AT FE A TR ToHES Tofdia
3. No leakage, no venting, no disassembly, no rupture TeH R VL K oA KR
and no fire /Bl CFIED NGB E. THER. GA. & | The data see tablel/4(
WA TG KIRI R A i 21
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Clause

B

Requirements Result

PRHEER WAL R

Verdict
H g

38.3.4.5

Test 5: External Short Circuit/Jili& 5 : #MEf5E %

1.The cell or battery to be tested shall be temperature stabilized so that its external
case temperature reaches 57 + 4 C/{R FFHAL A B R FEFRE E57+4°C, DU H b Bl HL
M b AR B AR TA BB T £4°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 57+4°C, This short circuit condition is continued
for at least one hour after the cell or battery external case temperature has returned
to 57+4°C, or in the case of the large batteries, has decreased by half of the
maximum temperature increase observed during the test and remains below that
value/ 4 Fith Bl HL It E A7 Bl /N T-0. 1 QI e FELFE (M1 B 3E AT A B, I BRI ) AP R IR
JEVREZ FI57 £ 4°C 2 Ja RIS FLHCIRA LN BA_E, 50T R e s 28 I A el B2 7 o 22
KT — 2RI H] .

3. the cell or battery must be observed for a further six hour for the test to be
concluded/sf H it =l F it it — B %L 6 AN /INNF A RE T 418 .

Requirements/FrufE 5K « The samples

During the test and within six hours after test ,the cells or | C1#~10#:no
batteries/fEMEFEH DL & 2 56N/, HilE I | disassembly, no rupture
YR and no fire/%i 5

1. External temperature not exceed 170°C/#hRILENHE | CLa~10#1IFE M : T
i170C. i Tot R LKA KN
2. No disassembly, no rupture and no fire/ TCfifk. THZ | &

MFHE KRG KA - The data see table1/4k
& 1

38.3.4.6

Test 6: Impact / Crush / Yk 6: #d/HE

Impact (applicable to cylindrical cells not less than 18mm in diameter) /f#& & CGER T
BAAA/NT 182K [BIAT ¥ HL it )

1. This test sample cell or component cell is to be placed on a flat smooth surface/ %
TR AE i FH 00 FLVB B L R — AN PRI P T b

2. A 15.8+0.1mm diameter, at least 6 cm long, or the longest dimension of the cell,
whichever is greater, type 316 stainless 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 at the intersection
of the bar and sample in a controlled manner using a near frictionless, vertical sliding
track or channel with minimal drag on the falling mass. The vertical track or channel
used to guide the falling mass shall be oriented 90 degrees from the horizontal
supporting surface /14— 316 B AT I fa il B e, BRI B2 915,82 K
+0.12=K, KEZRD 6K, sl KimfKE, Moz KE. B HERNL
T30 £0.1T 5o ) EE A A6 1 &= 2.5 K 14 1o i 1) A 5 i RE 1 52 SUAL, A6 — AN L
AT BEREI) L 0] A 2 B R e /)N 1) 2 LT B TE i DA . R EPUEEE TE A T
GRS 5K SR R0 T .
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Clause Requirements Result Verdict
Lt PRHEEER Wt R H e
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/4% 52 fi# il FRAFE, P\l 5130 [ R 14T I 5 8
AR AR PO EAR15.8 0.1 2 KB i R E B . F— Dl 42—
o
Requirements/ir#EZEK The samples
1. Cells external temperature not exceed 170°C/Hih ] | C11#~C20#: no
s v ST B P B A 170°C disassembly, no rupture
2 .No disassembly, no rupture and no fire within six and no fire/ .
. \ ‘ : CL1#~C20#FEfh: LR P
hours of this test./iIXIR W56 /N2, HLIBRITGfE
TRATEH KGR thy ARIAL
The data see table2/%#f
W2
Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less than
18mm in diameter)/H7E GER T . 83 W /430 BHib A B4R /N T 182K K
[ 7E LD
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 1.5cm/s at the first point of contact.
The crushing is to be continued until the first of the three options below is reached/
W B BT I TSAE AP (BB e, H ) BEZENR, 7255 — AN Hefl i)
38.3.4.6 | HEKRANL 5 EX/F. HEFEET, HAMI T =FERL
(a) The applied force reaches 13kN + 0.78kN /jiti fin ) /714 $)13T-4-+0.78 T-4-
(b) The voltage of the cell drops by at least 100mV/ Lt 1) H & K B& 25 /> 10022 4R
(c) The cell is deformed by 50% or more of its original thickness/H #1248 ik R 46 J5
1150%°LA I o N/A
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/# 4 JE 5
SR L N i T ) — TR I o ZH 411888 T 78 PR S PR R TRt s o (B T F e
NG T L) 1D i
Requirements/Fr#E 5K ;
1. Cells external temperature not exceed 170 °C/Hijth ]
B e A I B2 B AN I 170°C .
2.No disassembly, no rupture and no fire within six
hours of this test/i{56 45 W 5641~/ 2 P, HL it S TG i
FTHE KGR
Test 7: Overcharge/ Sk 7: TFEH
1. The charge current shall be twice the manufacturer's recommended maximum
38.3.4.7 N/A

continuous charge current/ LA2% |1 | HE 35 (1) fi K47 25 78 H HLIR06 R il 78 L
2 .The minimum voltage of the test shall be as follows/ Al i /)N B A
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Clause

B

Requirements Result

PRHEER WAL R

Verdict
H g

38.3.4.7

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/Un |~ FHEL I TR B EAR
18V, AR K /N 78 L L N T bR A8 B K TS
H R R 5 B 2 22V N

b) When the manufacturer’'s recommended charge
voltage is more than 18V, the minimum voltage of the
test shall bel.2 times the maximum charge voltage/#1 %4
] FAEAE 70 L R 18V, AR 1) /N 78 F FL R B
KGR E A K TR L L 1. 24

c)Tests are to be conducted at ambient temperature 20
+5°C, The duration of the test shall be 24 hours/20+5TC
FIIREEIE T, WIS HFE: 24/

Requirements/kruE E K :

No disassembly and no fire within seven days of this test/
IR i A2 IS AL S 7T RN, NG AR To 8 KIS
KA

N/A

38.3.4.8

Test 8: Forced discharge/JIi& 8: 3&#IHH

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 R, H 84N Bl
BERRAEL2V B B HL R AT SREBOR, B AR AR S AN F A A FR D i
J 4 € B R TR LA o

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)/4& & 1730 FEL I I e B AR I FEL vt b 1) 0 K/ N R T
FE)FECRIRAT B FELI R BRI ) /NI e 28 5 B DA IR Fi iR (285D o

Requirements/tyiEE R : The samples

No disassembly and no fire within seven days of this test/ | C21#~C40%# : no

TRER AT i AR TS RS S5 TR N, NEREFIEE KIS | disassembly and no fire /
RE %5 NC21#~CAOH L fif
. THE KL

For voltage data before
test, see table3. /i L il
HLT K3
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Tablel: T1~T5/ #1, REK1-RKS5

TiH Cl# C2# C3# Ca# ChH# coe# C7# cs# Co# C10#
OCYV prior to test
R 4.179 4175 4.173 4.179 4.179 4.170 4.164 4172 4.170 4171
PRI AT LR (V)
Mass prior to test
R U 44,144 | 44.037 | 44.198 | 44.277 | 44.405 | 44.002 | 44.105 | 44.041 | 44.160 | 44.198
R i (o))
Mass
loss
Test 1: R 0.000 0.000 0.000 0.002 0.002 0.000 0.000 0.002 0.000 0.000
Altitude | B
. . (%)
Simulation
Wikl @ | Change
JERLIY i F L 99.952 | 99.952 | 99.952 | 99.976 | 99.976 | 99.928 | 100 | 99.976 | 99.928 | 99.976
(%)
Mass
loss
Test 2: R 0.002 0.000 0.002 0.002 0.002 0.000 0.000 0.005 0.000 0.000
" ==l
Thermal ()O}f o
test
WK 2: i | Change
FFiteg | rato
= L 99.186 | 99.209 | 99.209 | 99.186 | 99.210 | 99.232 | 99.256 | 99.185 | 99.328 | 99.233
(%)
Mass
loss
. 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.002 0.002 0.000
Test 3 FUER
Vibration | (%)
{l)_l\“ﬁ 3: ?’E Change
) ratio
100 100 99.976 | 99.976 | 99.976 100 100 100 99.976 100
L& LE
(%)
Mass
loss
e n 0.002 0.000 0.000 0.000 0.002 0.000 0.000 0.000 0.000 0.000
Test 4: R
Shock (%)
Mﬁﬁ 4. jJH Change
HEME | ratio
100 100 99.976 | 99.976 100 100 100 100 99.976 100
L& b
(%)
Test
5:External | Temp,
Short (C)
Circuit R 77.8 76.5 77.7 76.4 74.8 78.1 80.3 81.9 73.9 76.1
Wik 5 4 | (C)
s %%
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Table2: Impact /& 2:#&h

Sample No,
v oo Cl1# | Cl2# C13# Cl4a# C15# Cl6# Cl7# | C18# | C19# C20#
FEfS
Test 6: | OCV prior to
Impact test
R 3.858 | 3.855 | 3.850 | 3.854 | 3.859 | 3.854 | 3.850 | 3.858 | 3.853 | 3.850
6t | WRIATHE
V)
Temp, (C)
. i 99.79 | 128.84 | 119.07 | 121.68 | 119.12 | 11750 | 116.84 | 95.6 | 104.26 | 121.13
R (°C)
Table 3: Forced discharge / 38 3: 3&HIHH
Sample No,
Lo Cl6# | C17# | C18# | C19# | C20# | C21# | C22# | C23# | C24# | C25#
FEal
Test8: OCV prior to test
Forced e 3.261 | 3.235 | 3.229 | 3.340 | 3.306 | 3.240 | 3.229 | 3.238 | 3.266 | 3.255
P58 T HLE (V)
discharge
. Sample No,
MHA8: i b C26# | C27# | C28# | C29# | C30# | C31# | C32# | C33# | C34# | C35#
dhlic i
OCYV prior to test
e 3.243 | 3.238 | 3.228 | 3.237 | 3.253 | 3.251 | 3.235 | 3.244 | 3.230 | 3.234
P58 T HLE (V)

-- End of Report --




