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Objections to the test report must be submitted to Test Center withinl5 days.

AR DO AR RE T

The test report is Valid for the tested samples only.
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TEST REPORT

Name of samples: Li-ion Battery

FERLAAFR: BBl

Trade mark:

LS O|c@lel

Type/Model:
RS HURG: TLIOO4FA
3.7V 400mAh 1.48Wh

Sample status:
The samples is good

Commissioned by: Zhongshan Tianmao Battery Co.,
LTD.

RACHAL: LR S ARATBR 24 7]

Commissioner address: No.208,Qianjin one
road, Xingianjin Village, Tanzhou Town,
Zhongshan City, China

2085

Manufacturer: Zhongshan Tianmao Battery Co., LTD.

AL LR B A AT BR A ]

Manufacturer address: N0.208,Qianjin one
road, Xingianjin Village, Tanzhou Town,
Zhongshan City, China

2085

Quantity of sample: 43 cells
FES R 43S

Sampled identification:
FERPR T 5 : cl#-c43#

Classification of Test: Commission Test
K25 AR

Size of Product (LXWXT) :
RS 46.65mmx34.1mmx4.85mm

Receiving Date:
BREH . 2018-12-05

Completing Date:
SERCH HI: 2018-12-19

Tested according to:
MR FRYE: ST/SG/AC.10/11/Rev.6/Section 38.3

Test item: 8 items
MWATH . 85

Test conclusion:
Al

The Li-ion Battery submitted by Zhongshan Tianmao Battery Co., LTD. are tested according to
Section 38.3 of the sixth Revised Edition of the Recommendations on the Transport of Dangerous

Goods, Manual of Test and Criteria (ST/SG/AC.10/11/Rev.6/Section 38.3). The test items are full items.

The test results comply with the relevant requirements of the standard.

F o R B R A PR R A G O 2 L, R ORTE R s B i i i TS ) IR A bR AE T M
BB IREE38. 3T HEA TR, R AT H , M4

The test results: pass.

REFETRHERREK

Helgh e B CERRBLIN
! \
&\
Seal of CES ‘
CESHI& /
Date of issue: ;
BRHM: 2018¢F 12 21 H
“~., //
Approved by: .z . -~  Reviewed by: g Tested-by:= B
(it /% 25w MEE G T

ZAT Ak . v o T PN R A A

Az B I e oL T IE PN T A A
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Description and illustration of the sample:
i Ul Y S -
The sample’s status is good
FE AR R4
Test item Sample No. State Remark
T H B G K& #E
T1-T5 cLH~c10# at flrsicycle, |(1 fully chiiged statt? ]
AN AT B 7 TSR T 5 4 e AR
at first cycle at 50% of the design rated
T6 cl1#~c15# capacity )
SN AT S SRR A ) A L B BT AUE
BN 50%
c16H~c19# kat flrsicycle, ||f| fully chiiged stat(?
S AN AT A8 RO A ) 5 4 A AR A
T.7 -
N at fifty cycle, in fully charged state
c20f~c23# SN B T RO R 15 4 76 RS
COAH~C33H kat first jycle, in fully dlscr::':\rg‘ed sta‘te ]
S AN 20 78 RO T 5 A RS
T8 after fifty cycles ending in fully discharged
F AN 7S A e O RUIR A

Description of the sampling procedure:
AR I U«

Description of the deviation from the standard, if any:

TR RATF A bR AT A Ui

Remarks:
it
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Photos of Samples and Labels/#: & 8 B X FriR

Samples /F£ 4 (TLIOO4FA 3.7V 400mAh 1.48Wh)
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Cells /¥ (H423443A5RE 3.7V 400mAh 1.48Wh)
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ST/SG/AC.10/11/Rev.6/Section 38.3
Clause Requirements Result Verdict
=Y PRHEE R ML R 5
38.3.4 | Procedure/JilAS T -
Test 1: Altitude simulation/JIiR& 1: & EHEHAL
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)/ # AT IR E N 20+£5°C, KSE
FHHAKT 11.6kpa B PIAFAAT 6 4 /Nt
Requirement/FriEE K : The samples
1. Cells and batteries Mass loss limit: <0.2% /¥ & Jii &4 2k cl#~c10#: no
<0.2%. leakage, no
2. Open circuit voltage not less than 90%, The requirement venting, no
38.3.4.1 relating to voltage is not applicable to test cells and batteries | disassembly, no P
at full discharged states/Ff it i 46 J5 T HLU S AMIE T4 AT | rupture and no fire/
T LS 990 % |, 1 B SR ANE H T 58 48 58 R e b MT RS 45 c1#~CLO# I Ff
3. No leakage, no venting, no disassembly, no rupture and no | f: TIRK . LHA
fire /FEND CRHEID) NJGINTR. JoHF . WA, BBV TC | oA, ol
B RIRKIRE T KA
The data see
table 1/ 4% W% 1
Test 2: Thermal test/J[R 2: BEMEH
Test cells and batteries are to be stored for/ T A L i A7 A% 2640 T
1.one temperature cycle: 75+2°C(6h) —-40+2°C(6h) /— R EZENEH NT5+£2°C
(6h)—-40£2°C(6h).
2.The maximum time interval between test temperature extremes is 30 minutes/i& &
e 4 B K [R) B IS T 9 30min.
3.This procedure is to be repeated 10 times/&H & 10X G .
4.after which all test cells and batteries are to be stored for 24 hours at ambient
temperature (20+5°C)/MERLE R G, HUGFIHEIMIE20+5C 1 %14 6 E 24/
Requirements/Fr i Z3R The samples
38.3.4.2 | 1.Cells and batteries Mass loss limit: <0.2% /#¥: i 5 £ 151 c1#~c10#: no P
<0.2%. leakage, no
2.0pen circuit voltage not less than 90%, The requirement venting, no

relating to voltage is not applicable to test cells and batteries
at full discharged states/f¥f it 156 5 - i HL & B AR T 156 Aif
T LIS 190 %  JHE B SRANE H T 56 42 T805E i ) FELES AT EL R

3. No leakage, no venting, no disassembly, no rupture and no
fire/BEi R NCRWR. EHEA. oA, TohicRbL AT
KGR .

disassembly, no
rupture and no fire/
G 5 cL#~CLO#IFE
ai: JCINIR S ToHEA
oA TR E A K
Tk KK

The data see

table /%4 W41
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ST/SG/AC.10/11/Rev.6/Section 38.3

Clause

LA

Result

WAL R

Requirements

PRAEER

Verdict
HsE

38.3.4

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

38.3.4.3

1. Cells and batteries are firmly secured to the platform of the vibration machine /H,
AR Y AR [ M 22 AR RS & (B b

2. The vibration :a sinusoidal waveform with a logarithmic sweep between 7Hz and
200Hz and back to 7Hz traversed in 15 minutes/{E3 LI, PATHZIE NS
200Hz, RJGTEI/DBEIBITHZ N —MER, — MEASFFLEL57 o 0 BT # &1k .
3.The logarithmic frequency sweep is as follows/*t #3955 A:

(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 HUSAUN R B M7HRZE IR IR EFLgn itk
I BE BB N18H 2%, ARG IRIE IR IFFE0.82 K (lmAs1.622K) JfHy s
HLER RIE LA B 8gn (WL 50M522) » H4 5 R I FE ORar 75 8gn B B A5 == 14 i
F|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 KBS HIBAT: M7 24 T 4 TR FF Lgn 1 e K s
[EEBNFNL8HZL, R IRIERFF(E0.82= K (R l.622K) I iR H 2|
IR IE EEIE B 2gn (BRFR L1258 2% ) 5 W B R B ORHF7E 2gn B 345 18 I 1200
2% .
4.This cycle repeated 12 times for a total of 3 hours for each of three mutually
perpendicular mounting position of the cell /LAEZH I A —AN T ) 06 2 1 B Al
PE, AN SN AN AR B 77 1) B3N 12 IR, BEANTT R3O/,

Requirements/Fr i Bk The samples
1. Cells and batteries Mass loss limit: <0.2% /£ & 5T #4512k c1#~c10#: no
<0.2%. leakage, no
2. Open circuit voltage not less than 90%, The requirement venting, no

relating to voltage is not applicable to test cells and batteries
at full discharged states/#¥f & 105 Ji5 i HLE S A T 156 i
T it B FR190%, b B SR AN 3 F T 58 4 T8 e FEL ) R b A FELES

3. No leakage, no venting, no disassembly, no rupture and no
fire/Fedh (R RGN TGHER . oAk, TRV A TCHE
KIBRHIRA .

disassembly, no
rupture and no fire/
%5 c1#~CLO#MIRE
At IR TCHEA
ToffiA . TR A &
oA KIS

The data see

table /4% W% 1
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ST/SG/AC.10/11/Rev.6/Section 38.3

Clause

wh

Requirements

PRAEER

Result

WAL R

Verdict
Hl5E

38.3.4.4

Test 4: Shock/MRK 4: HniE B iy

1.Test cells and batteries shall be secured to the testing machine/UA% & FFG 4L [ &

AEAEAS UM R A i P 4 S AR T

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.

XA LS A 9 150gn i IESZ HIINIE E ph iy, BkoPRFEE6 240,

e RIN35E FE 50gn AL ik e SE ) [R] 1122 R0 () 2 1E 5% e ok

KA 52

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,) = [

duration of 11 milliseconds. X4/~ LAEAE y150gn (B 5 [

) B IESRBINIE L phily, BRkpF L6210,

J ,which is smaller)and pulse

100850
mass

] RN

KA Bt 2 20 28 52 e R I EE50gn (BX,

5 LSOOOOJ HBMED AR RS2 1] 1122 R0 1 S 152 B o

mass

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™ F, b &Y, F it 2H 2
FE = AN HAH 2 B Lt 22256 07 67 (1) TR T IR 4852 = iRkl , H36 48 RO MV 4852 =ik,

MILg 18 it

Requirements/Fru ZoR :

1 .Cells and batteries Mass loss limit: <0.2% /FF: i it B4 2k
<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/¥ i {58 5 H 2 B 5 S AVIE Tl 56
BT % FL S 90 % B SR AN ad F T 58 4 T8 e F R e b AT v

3. No leakage, no venting, no disassembly, no rupture and
no fire/BE it CHIBD RITGIRWR . CHEAR. TBfRA. TR
T KB HI KA

The samples
Cl#~c10# :
Acceleration=150g,
No leakage, no
venting, no
disassembly, no
rupture and no fire/%
5 C1#~CLO#INIAF i :

W f s £ =150gy,
T T o
P RIEIIYT DI
M% . The data see
table /44 W% 1




< :% Report No. : CESUN181205001 Page 8 of 12

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

Clause

wh

Requirements Result

PRAEER WAL R

Verdict
Hl5E

38.3.4.5

Test 5: External Short Circuit/Jii& 5 : 45 %

1.The cell or battery to be tested shall be temperature stabilized so that its external
case temperature reaches 57 + 4 C/RFHAI A IR EFR B ES7 £4°C, DMEHEEER
HFE L AR IR LB 357 £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°CHEFE i IE FUAR /N T0. 1 QI e R FE [ B8 EAT AT B, R Sl A AR IR FE I 2 3
574 C R RIFREIRS LN LA L.

3. the cell or battery must be observed for a further six hour for the test to be
concluded/x H Bl FLH A Z0U3E — A MEE 6 AN /INNF A fE T 4518 .

Requirements/FrfE ZK : The samples
During the test and within six hours after test ,the cells or cl#~c10# :no
batteries/7E M FE DL & 2 JE 64N /NP N, B ERHLIFE AL | disassembly, no

1. External temperature not exceed 170°C /M3 ii5 ANt rupture and no fire/
170°C. Y 5 cL#~CLO#IIFE
2. No disassembly, no rupture and no fire/ JEf#fk . JTEMZAITE | dh: TR, O
KGR . DA T2 KR %

The data see
table /% W% 1

38.3.4.6

Test 6: Impact / Crush / Uik 6: &d/HE

Impact (applicable to cylindrical cells not less than 18mm in diameter) /f# & G& T
AN T 182K I B AL IE f i)

1. This test sample cell or component cell is to be placed on a flat smooth surface/#
RIS it ) FUES ECR A ) B R TE — PRI P 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/—E#& N
15.8mm HREARS il ERE S, KB R N9.1kg IR 61 £ 2.5cmit) i
IR =S

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 53 o FRFE, NGl S 5 P30 (1) R TH AT I 58
AR A O EAR15.8 0.1 2K I iR MmN . Ml L& —
o

N/A
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ST/SG/AC.10/11/Rev.6/Section 38.3
Clause Requirements Result Verdict
=Y PR R ML R HxE
Requirements/FrfE R :
1. Cells external temperature not exceed 170°C/Hi 8L
P YU PR g v 2 TR B2 S AN I 170°C
2 .No disassembly, no rupture and no fire within six N/A
hours of this test./iIXIG &5 W56 NI Z N, HEMES
YIRS R FITCE K IR KA
Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less than
18mm in diameter)/$f /& GEH TR . 825, 1 /440 it fl H 42/ T 182 K 1)
(R4S T i)
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/
H H b BT IR I AP I RIBE IS, F ) BEZINR, 7E58 — Nl m B
RN 5 B/ M. FIRFFEEHEAT, BERHILT =MIGHZ —:
(a) The applied force reaches 13kN = 0.78kN /fiti () /734 #113F4-+0.78 T4~
38.34.6 (b) The voltage of the cell drops by at least 100mV/ it ) HL IR T B 2 /> 100224k
(c) The cell is deformed by 50% or more of its original thickness/HLits A% ik JiF 44 5 1
[1150%¢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/f# 4 £ 5% P
A SR 700 13 R 1111 YR O 4 VA N A SR NS B S 1) o i = AN
I\l 2 B T ) s
Requirements/frEZEK : The samples
1. Cells external temperature not exceed 170°C/HEHE | c11#~c15#:no
FE, Y ) ¢ 1 25 T P AN B I 170°C disassembly, no rupture
2.No disassembly, no rupture and no fire within six and no fire/4i 5
hours of this test/ I 45 HUF 64N 2 1, HS AR &y | CLI#-CLS#IIRRG: Tif#
PRSI TR R 2 K LR K e AR
The data see table2/%#
W72
Test 7: Overcharge/flik 7: T 7H
38347 | 1 The charge current shall be twice the manufacturer's recommended maximum p
continuous charge current/ DA/ il it |~ HE4 ¥ e K Hr 482 70 HE RN A i e
2 .The minimum voltage of the test shall be as follows/ i & /> B & -
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ST/SG/AC.10/11/Rev.6/Section 38.3
Clause Requirements Result Verdict
=Y PEER WAL R HxE
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/an 5|~ FAEFE I 78 L R AN
I8V, A B/ 78 H R R T SR E B R AR The voltage of the test is
HL R (R T £ B 2 22V 2 RN o .
8.4V, and the current is
b) When the manufacturer's recommended charge 0.8A
voltage is more than 18V, the rmmmum voltage of the T LT 8.4V |
test shall bel.2 times the maximum charge voltage/#i £ 940.8A
| FMEAF 78 L R 18V, AR 1 /N 78 H FL TR B
38.3.4.7 Fe ] ZbRE B R TE LR L. 218 . 5
3. Tests are to be conducted at ambient temperature 20
+5°C, The duration of the test shall be 24 hours/20+5°C
IREEIRE T, I RrE 24/ M
Requirements/frEE K : The samples c16#~c23#
No disassembly and no fire within seven days of this test/ | no disassembly, no
ARHE e RS T ANRS 57 RN, NEAEAFIICE K3 | rupture and no fire/4i 5
FRA. HC16#~C23#IIFE M : T
filRt . JoE KGR .
For voltage data before
test, see table 3. R A
LR L33
Test 8: Forced discharge/#llif 8: R E
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 (PR ENRE TR, $ A Hbs
HERAEL2V B IR BT SRR, S B R R S AR A FS A FIR e i
J 48 7€ BB R TR AR 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
38.348 | iitial test current (in ampere)/ 4 i i1 b LR B ER IBEAEMIBRF 5 LG AsE R | |
R A BCRIRAT, B O SR AR TR] N DY 8IUE 25 B bR AT a6 B s (285 .
Requirements/Fr i ZR The samples c24#~c43#
No disassembly and no fire within seven days of this test/ | no disassembly and no
BIGHE A AEBIG ThARER S 7 RN, NEMRANTCE KL | fire /45 Nc24#~cA3#T
FRE k. o KA
For voltage data before
test, see table4. AR Al
L L3R4
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Tablel
Tablel: T1~T5/ &1, AB1-RIR5
IH cl# C2# c3# ca# ch5# c6# cT# c8# co# clo#
OCV prior to test
N 4.171 4.170 4.171 4.171 4.172 4.171 4.172 4.172 4.171 4.172
IR AT (V)
Mass prior to test
A 13.566 | 13.552 | 13.669 | 13.710 | 13.695 | 13.615 | 13.589 | 13.679 | 13.726 | 13.651
P56 5 5 & ()
Mass loss
/Ilflfltjje Fis#ise | 0.000 | 0.007 | 0.000 | 0.007 | 0.007 | 0.000 | 0.000 | 0.007 | 0.007 | 0.000
. . (%)
Simulation
/)ﬂ”lﬁl % Ch_ange
P A ratio 99.952 | 99.952 | 99.976 | 99.952 | 99.976 | 99.952 | 99.976 | 99.952 | 99.976 | 99.976
HA T H (%)
Mass loss
Test2: | gmegeqg: | 0.000 | 0.007 | 0.007 | 0.007 | 0.000 | 0.000 | 0.007 | 0.000 | 0.007 | 0.007
Thermal (%)
test
Wik 2: #4 | Change
i ratio 99.208 | 99.304 | 99.185 | 99.232 | 99.161 | 99.136 | 99.281 | 99.281 | 99.065 | 99.161
L B (%)
Mass loss
Test 3: ek 0.007 0.000 0.000 0.007 0.007 | 0.007 | 0.000 | 0.007 0.007 0.007
Vibration | (%)
Wik 3: %’l:? Change
2 ratio 99.927 | 99.952 | 99.952 | 99.927 | 99.927 | 99.927 | 99.928 | 99.952 | 99.927 | 99.927
RN EACH))
Mass loss
Test 4: JRE 0.000 0.007 0.000 0.000 0.000 0.000 0.007 0.000 0.000 0.000
Shock (%)
Uﬂ\ljﬁt 4. ?EF Change
i ratio 99.976 100 100 99.976 | 99.976 | 99.976 100 99.976 | 99.976 100
HL [ EE (9%6)
Test
5:External
Short Temp.
Gircuit | (©) 553 | 552 | 553 | 552 | 553 | 552 | 552 | 552 | 553 55.3
M= N
Wik s 4 | WL (C)
P
Table2
Table2: Crush /38 2:¥f/&
Sample No,
. o cll# clz2# cl3# cla# cl15#
FE it
Test 6: Crush OCV prior to test
N, 3.788 3.788 3.787 3.788 3.787
M6: 5t RIGATEE (W
Temp, (C)
) ) 24.3 24.3 24.4 24.4 24.3
BE (C)
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Table3
Table3: Overcharge Test of batteries/ & 3 Hijthid 755
Test7: Sag%':éeé\lo’ Cle# | Ci7# | cis# | Cl9# | c20# | C21# | C22# | C23#
?rij)&g;(-:gag% OCV prior to test
A7 R E (v) | 4171 | 4171 | 4172 | 4171 | 4171 | 4172 | 4171 | 4471
Table4
Table 4: Forced discharge / 38 4: BRI
Sa&g%e%\lo’ c24# | c25# | c26# | c27# | c28# | c29# | c30# | c31# | c32# | c33#
Test 8: i
ooy | QCVpriortotest | 5 556 | 3.330 | 3.330 | 3.329 | 3.323 | 3.335 | 3.336 | 3.335 | 3.336 | 3.336
. IR HTHEIE(V)
discharge S I
Wis: o ample NO. 1 canu | casw | cae# | c37# | c38# | c39# | cao# | ca1# | cao# | cd3¢
Ll GEN FEin S
OCVpriortotest | 5 556 | 3321 | 3.325 | 3.326 | 3.321 | 3.330 | 3.322 | 3.333 | 3.325 | 3.324
IR AT FEIE(V)

-- End of Report --




