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UN38.3, Seventh Edition

Recommendations on transport of dangerous goods, manual of test and criteria,
Section 38.3 - Lithium metal and lithium ion Batteries

Report Reference No..................... :
Date of iSSUE........cvvvvviiieiiiieeee, :

Total number of pages ................... :

PNS21106080 01001
2021-11-30

19 pages

Testing Laboratory.............ccceeeeen il
i AL

AdAress ......ooviiiiiiiieee :
Hhuhk

GUANGDONG UTL CO,, LTD.
I ARSI AR PR 2 ]

Lianding Testing Building, No.18 Center Road of Yayuan Industrial
Zone, Nancheng District, Dongguan, Guangdong, China.
ARSETIT P ST A el Ll [X et 881855 IR AL K SR

Applicant’s name........................0

RALBAL:

AdAress ... :
bk

Guangxi Century Innovation Display Electronics Co., Ltd

P P40 G o T PR A

No.3 Standard Workshop, Zhongguancun Electronic Industry Park,
No. 67 Lianchou Road, Nanning City, China

R T TTIEWF 67 5 P O HL7- (5 Bl el 3#ARE) 5

Factory’s name...........cc.ocovvvemmnnnnnn. :

2 Y HTA

AdAress ......ooviiiiiiiiee :
Hhuhk

Phone number/BE R T .o :
Email B AEHdE e :
Website/Pk ... :

HUNAN HAOMAN NEW ENERGY TECHNOLOGY CO., LTD.
RS S 2R REIRRTECA IR A ]

Xingyebei Rd, Jianghua Economice Development Zone, Tuojiang
Town, Jianghua Yaozu Autonomous County, Yongzhou City, Hunan,
China.

TR AR KM TR RE I E VG BEVe VLT R A5t T K X 2l b

+86-746-2791988
Aman@hnaman.com

www.hnaman.com

Test specification/JIXITE
Standard...........cccoeeiiiiii :
Test procedure..........cccveiiiiienneenn. :

Non-standard test method..............:

ST/SG/AC.10/11/Rev.7/Section 38.3

N/A

Test item description/f i &#K......:
Trade Mark/FEHp «veeeeeeeeeeeen . :

Model/Type reference/T 5 ............. ,

Ratings/HM ....ooveeeeeceeeeeeeeee :

Lithium polymer battery / 48 2% &4 H it
N/A
Aman-13K1 V1.0

7.6V, 2800mAh, 21.28Wh
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Summary of testing:

WSS EREE

Tests performed (name of test and test clause):

WRTE Gk K 2&=3K)

Test Conclusion
WAL

Test(s) Conclusion
W H BIZE
T.1: Altitude simulation / 7 & F40) Pass / ifiid
T.2: Thermal test / 12 & 4% Pass / il it
T.3: Vibration / #£3) Pass / il it
T.4: Shock / #pf Pass / il it
T.5: External short circuit / 4} %5 % Pass / i#iid
T.6: Crush / £ /& Pass / j#id
T.7: Overcharge / i 78 Pass / ifiid
T.8: Forced discharge / 5| i . Pass / ifiid

Sample Status:

FERIR L
Test(s) Sample Number Sample Status
i 5 EE TR FERIRES
AAT - AAZ iﬁfi@t /cyqle, i|:1 fully chargfd states.‘ ‘
74805 G5 URIEIA 78 T80 FA 1 58 4 7 HUORAS Y .
AA5 - AAS aftir twer]ty-fifth C){cles ending in fully charged §tates.
55 T TR TS T S Y i e 4 TR RR A Y L
AB1 - AB5 at first cycle at 50% of the design ratzd capacity.
_ S — UAE A 78 500 A 78 F 2R AR RS 2 R 50 %o R A 1 LS
AB6 - AB10 after twenty-fifth cycles ending at 50% of the design rated capacity.
5 T TLOROE A TS TBCRE H 7E H ZE AR AR R ) 50 % IR A RS
AAT - AAd §£f|r§t /cyqle, |r1 fully chargfd states.‘ ‘
T7 S5 URAEIA 78 T80 FA 1 58 4 7 BRSO i .
AA5 - AAS aftir twer‘mty-fifth cycles ending in fully charged ;tates.
55 T TR A S TR i e 4 TS FR A Y L
at first cycle, in fully discharged states.
2 ABTT-AB20 | o oy sty M A e A 5
AB21 - AB30 iftir twer‘mty-fifth cycles ending in fglly di§charged states.
5 TR A TS T S i e A TR AR A A RS

The test results: Pass

AL R JH
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Test item particulars

s R

%eﬂ%ﬁ .................................................................. : P236174

JAREAtY

Nominal Voltage of cell ..o, Yy
HLEVEIUE HRL R '

Rated Capacity of Cell...........oooviiiiiiiiiiiiiiiiieee, :

A 2 1400mAh

Battery Type ..o . Lithium ion battery
HLB R T

APPEAraNCE. .. ... Silver
e e

Number of cell ..., . 4pcs (2S2P)
RO

DIimension(mMm).........cccuuiiiiriiiani e : 2.5mm(max) x 85.2mm(max) x 246.2mm(max)

AN

Test case verdicts

WA E

Test case does not apply to the test object ................ : N/A
HITE ANTE F T R

Test item does meet the requirement ........................ : P(Pass)
MAAT & E

Test item does not meet the requirement................... . F(Fail)
MAART L E

Testing JUiA

Date of receipt of testitem ...............cccoeee

EFEHM

Date(s) of performance of test..............ccce e,
DA

2021-11-05

© 2021-11-05 to 2021-11-25

General remarks %&¥E

This report shall not be reproduced, except in full, without the written approval of the testing laboratory.
PRAEAFE R, REASES % i HHEA T &

The test results presented in this report relate only to the item tested.

AR BRI SR B A i 5T

“(see remark #)” refers to a remark appended to the report.

C(OEH#) RIS

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

At BL AR N

According to the Standard, a single-cell battery (Battery Pack) is considered a “Cell” (Battery Cell) and shall
be tested according to the testing requirements for “Cell”. This testing included the samples of Battery Pack
and Battery Cell as aforementioned. For testing details, please refer to Table of Test Conclusion and
individual test record.

FIRARAEZOR, B RS F T (R B R S (RIS, DL RS BOERIEAT I, AT H A
B ANHT TR it A AT . A SN TR, 1S B A A5 1 A% s BT D 5K
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General product information:
FF%%A%\:
The main features of this model are shown as below:
P EEE B
Nominal | Nominal | Maximum | Maximum | Maximum Cut-off
Nominal | Nominal | Charge | Discharg | Charge | Discharg | Charge
X Voltage
Model !5 capacity voltage | Current | e Current| Current | e Current| Voltage P

Poesss | HucHE | BUETTH | BUERCE | SORTel | BORcR | BoRge .
HLIAL LA L LA HUE ‘

Battery / Hijt £l

Aman-13K1

V1.0 2800mAh 7.6V 560mA | 560mA | 1400mA | 2000mA 8.7V 5.8V

Cell / Hits

P236174 1400mAh 3.8V 280mA | 280mA | 980mA | 1400mA | 4.35V 2.8V

Test Procedure:
MAAFE T«

1. Tests T.1 to T.5 shall be conducted in sequence on the same cell or battery. Tests T.6 and T.8 shall be
conducted using not otherwise tested cells. Test T.7 may be conducted using undamaged batteries previously
used in Tests T.1 to T.5 for purposes of testing on cycled batteries.

DT A-T.SZHZ NP AR AL [R]— 2 A B il Edk4T . T.6FIT. 80 A8 it U HEAT . T.7 W LA Z |

T.1-T .58l o 7 #E o  F e 47 i

2. In order to quantify the mass loss, the following procedure is provided:
JREfURAZIR IR A

(M1-M?2)
M1

Mass loss (%) = x100

Where M1 is the mass before the test and M2 is the mass after the test. When mass loss does not exceed the
values in Table 38.3.1, it shall be considered as “no mass loss”.

MAZMART I E R, M22MBUEER, AR A EIE Table 38.3. 174 (ERI AN “ A &1

9%” R
Table 38.3.1 Mass loss limit
Mass M of cell or battery Mass loss limit
M<1g 0.5%
1g <M<75¢g 0.2%
M>75g 0.1%

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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UN 38.3

Clause

Requirement + Test

Result - Remark

Verdict

38.3.4.1

Test T.1: Altitude simulation/= B

Test cells and batteries shall be stored at a
pressure of 11.6 kPa or less for at least six hours
at ambient temperature (20£5°C)/K B AT FE L 7E
I N2045°C. KL SIA KT 11.6kpalf) A EiH
WA A 6N

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

TR AT AT S K TGN ofF . oA,
TR LA R ToAE KR s s ml vl i = F T %
L IS AN T I T T % F S 990 % o IE TG T HiL s
73 THI R EESRANE T 58 480 FR i ) R A AT L

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

no fire. / TIw#~ THS. &
AR, oL T HE KN
%o

See test data for details. /

LI A A

38.3.4.2

Test T.2: Thermal test/{E E iR

Test cells and batteries are to be stored for at least
six hours at a test temperature equal to 72+2°C,
followed by storage for at least six hours at a test
temperature equal to - 40+2°C. The maximum time
interval between test temperature extremes is 30
minutes. This procedure is to be repeated 10
times, after which all test cells and batteries are to
be stored for 24 hours at ambient temperature (20
+5°C). /1 S FE S IE 72+ 2° CIIIA ST il B 2 /06
AN, SR G AE- 40£2°CHUFRIE FR i B 2= /0641
B o iR B 1) B K FIBR N [R] 9 307081 . an Sb A 3R
109%, fJo 4R Sl ATE 204 5° C A RS A 5 B 24 /)N
I

For large cells and batteries the duration of
exposure to the test temperature extremes should
be at least 12 hours. /X T K HUESFIKHM, 7E iR
R s L PR TR fe 124> /N

N/A

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

TRV MRS 2K TGN o oA,
TR A R ToaE KR s H s el vl i /= F T %
L IS AMIC T 0T T 2% F R 990 % o IE TS T HiL s
73 THI R EESRANE T 58 4 80 FRL i ) R A AT H

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

no fire. / TR THS. &
AR, TR LR T HE KN
Ho

See test data for details. /

LI A
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
38.3.4.3 |Test T.3: Vibration/#z3) P
Cells and batteries are firmly secured to the P

platform of the vibration machine without distorting
the cells in such a manner as to faithfully transmit
the vibration. The vibration shall be a sinusoidal
waveform with a logarithmic sweep between 7 Hz
and 200 Hz and back to 7 Hz traversed in 15
minutes. This cycle shall be repeated 12 times for
a total of 3 hours for each of three mutually
perpendicular mounting positions of the cell. One
of the directions of vibration must be perpendicular
to the terminal face. /Ff & 2 207 [ b 22 25 A MR B &
G L. JRaIUEZPIE, LL7THZIE N2 200Hz,
RGP B BITHZY — M, — MES R S:157)
BRI RS ARIE o RIRE DA =SSR BT 7]
EOEA20, FATTHSA/NE, RN o
—NIRBNJT A 20 HE ELRE A B T

The logarithmic frequency sweep shall differ for P
cells and batteries with a gross mass of not more
than 12 kg (cells and small batteries), and for
batteries with a gross mass of more than 12 kg
(large batteries). /%51 A K T-12kg HIFE i (FRLAES
AR/ EEL )R R 3o 1 2kg P L (R FLR), o 4
BANIA]

For cells and small batteries: from 7 Hz a peak P
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 50 Hz). A peak acceleration of 8 gn
is then maintained until the frequency is increased
to 200 Hz. /X T HLEF/N I, RHEE50: A
THZIF AR R AR 1 g B RN B 2455 9 18Hz,

SR 5 BRI AR FF7E0.8mm (B A% 1.6mm) F-18 A
H BB AFI8gn (IR L) N50Hz), K
KN P O FF7E 8gn B 21 A1 3 N £1]200Hz .

For large batteries: from 7 Hz to a peak N/A
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 2 gn occurs
(approximately 25 Hz). A peak acceleration of 2 gn
is then maintained until the frequency is increased
to 200 Hz. /) TR, X0 WTHZIT G
TREF QNI B AR B B 2R A 18Hz, SR JE KR
ME LR EFAE0.8mm (i WF% 1.6mm) 1 A B 5l
KON Ik F2gn (AL N25Hz), R e Knid
PRFFAE2gn B 2 19 11 $]200HZ.

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
Cells and batteries meet this requirement if there is | No leakage, no venting, no P

no leakage, no venting, no disassembly, no rupture | disassembly, no rupture and
and no fire during the test and after the test and if | no fire. / Tk LTHS. T

the open circuit voltage of each test cell or battery | sk . TR LR T2 kIR

directly after testing in its third perpendicular %,
mounting position is not less than 90% of its
voltage immediately prior to this procedure. The See test data for details. /

requirement relating to voltage is not applicable to | 1 WL IR EH -
test cells and batteries at fully discharged states.
TR M AT & 2K TGN oHF . oA,
TR LA R ToAE KRR s s el r vl i /= 1 %
R ANMIS T AT T B8 B R 990% . TG T-HL &
77 TSR AN T 584 0 H i 1) RS T R

38.3.4.4 |TestT.4: Shock/#id: P

Test cells and batteries shall be secured to the P
testing machine by means of a rigid mount which
will support all mounting surfaces of each test
battery. /LAfE il AOFESE [ E A

Shock: a half-sine shock of peak acceleration of P
f{lOOSSO‘

150 gn (or Acceleration(gn)= N\ mass ) which is
smaller) and pulse duration of 6 milliseconds, large
cells and large batteries shall be subjected to a
half-sine or peak acceleration of 50 gn (or

{30000

|
Acceleration(gn)= VU mass ) , Which is smaller) and
pulse duration of 11 milliseconds/X} /]» FEL &S B /)N B,
f{lOOSSO“

W LU 9150 gn (k5 V. 7055 ) eh e MED
b E R I R e, PR EE6EERS, ACHAAN
f{3oooow

| |
R H L 2 S B KIS 50 gn (5 V. 7ass ) v

FAIRL/AIMED RS BRI [8] 11 22 A0 ) 2 152 Pt
iie

Each cell or battery shall be subjected to three P
shocks in the positive direction and to three shocks
in the negative direction in each of three mutually
perpendicular mounting positions of the cell or
battery for a total of 18 shocks. /4 /M W JIAE =
NG 3 L A L 22 2B N A IE T TR 28 3 =k
i, BEEERTTIEGZ =, BIEE 2180
o

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
Cells and batteries meet this requirement if there is | No leakage, no venting, no P

no leakage, no venting, no disassembly, no rupture | disassembly, no rupture and
and no fire and if the open circuit voltage of each | no fire. / £lii. L£HS. |
test cell or battery after testing is not less than 90% | itk . TuiZL LR T2 kIR
of its voltage immediately prior to this procedure. %,

The requirement relating to voltage is not
applicable to test cells and batteries at fully See test data for details. /
discharged states. TE LR E E -

[ USRI AT S 2K Rl o Tofi A
TR PR ToAE KR s s El vl i /= 1 T %
L IS AMIC T I T % R 990 % o IR TSI HiL s
73 THI R EESRANE T 58 4 T8CFR i ) R A AT L

38.3.4.5 |TestT.5: External short circuit// #4555 P

The cell or battery to be tested shall be P
temperature stabilized so that its external case
temperature reaches 57+4°C. /{# MR IF IR i
JEAEST+4°C, LUMERE AN RIRE X $)57+4°C.

The cell or battery at 57 + 4°C shall be subjected to P
one short circuit condition with a total external
resistance of less than 0.1 ohm. 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. /7E ¥ 555 57+4°C 4%
PR, RS IR SR R /N 0.1 RRCARE A F B [ i
TR, RS BN RIR K R 57 +4°C 2 Ja IR FF AL
PRSI P b X TR, bR fE PRI 2 i
e it FHEL R — I SEER 5 B

Cells and batteries meet this requirement if their No disassembly, no rupture P
external temperature does not exceed 170°C and | and no fire. / LA, TTHi%L
there is no disassembly, no rupture and no fire PLETEE KINB KA,

during the test and within six hours after the test./ _
R I A R AR TR R R L K 2 564/ | See test data for details. /
P, APRBRREIE70°C, H AT, T | TR,

AT HE KD R KA .
38.3.4.6 |TestT.6: Impact/ CrushfigdH/HE P
Test procedure — Impact (applicable to cylindrical | Pouch cell/ 24k H 5 N/A

cells not less than 18.0 mm in diameter) /4# o (& &
T HEAZKTET18.0mm P [E A HLE)

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
Tel: 86-769-3893 3228 Email: utl@gdutl.com http: //www.gdutl.com
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
The sample cell or component cell is to be placed N/A

on a flat smooth surface. A 15.8 mm+0.1mm
diameter, at least 6 cm long, or the longest
dimension of the cell, whichever is greater, Type
316 stainless steel bar is to be placed across the
centre of the sample. A 9.1 kg+0.1 kg mass is to be
dropped from a height of 61+2.5 cm 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. FEHRE L sAE — 4
SPHEEDER I . K —EA2915.8 mmt 0.1mm,
K AN TF-6om 316 AR AR B e i
J&, B N9.1 kg+0.1 kg M 61+2.5 cmi)
o BV IR

The test sample is to be impacted with its N/A
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 ol I FE
ats NN 5 PR R TP AT S RBE R O
f EA£15.8 mm0. 1mm 25 fli R [ I F o B, & —
ANFE R — .

Test Procedure — Crush (applicable to prismatic, Pouch cell/ 24K HE P
pouch, coin/button cells and cylindrical cells less

than 18.0 mm in diameter). /#¢/% (3& F TH
SR AT /AT HE R B AR/ 18.0mm ) [ A
HIEY)

A cell or component cell is to be crushed between P
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. /£
JRAE AT BB R, B RO R, 7258
— MR BRI R L) 091.5emls. B R AR E
17, HEIMBLLUR =ME il —

(a) The applied force reaches 13 kN+0.78 kN; /jifé P
7735 %13 kKN+0.78 kN

(b) The voltage of the cell drops by at least 100 N/A
mV; /FE LT T B 22 100mV

(c) The cell is deformed by 50% or more of its N/A
original thickness. /HLIBAS T IA 7 46 )& £ 150% LA
.

Address: Lianding Testing Building, No.18 Center Road of Yayuan Industrial Zone, Nancheng District, Dongguan, Guangdong, China.
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UN 38.3

Clause

Requirement + Test

Result - Remark

Verdict

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. ML IR HES B B3 B R — [Tt e . 240
T T R FE S PR R T s o [IAT T2 AN 5
3l L PR 0] e s

Each test cell or component cell is to be subjected
to one crush only. The test sample shall be
observed for a further 6 h. The test shall be
conducted using test cells or component cells that
have not previously been subjected to other tests.
IR AR WG, JFEREZ s,
J 45 RS it L B L6/

Cells and component cells meet this requirement if
their external temperature does not exceed 170°C

and there is no disassembly and no fire during the

test and within six hours after this test. /HLiCi & 2
Ko AENRAR R ALK Z JG6 NN, AbRIREA
L 170°C, I HIMARFITLHE KIMR KA.

No disassembly and no fire. /

T, B KRR

See test data for details. /

AR E

38.3.4.7

Test T.7: Overcharge/id 7t H

The charge current shall be twice the
manufacturer's recommended maximum
continuous charge current. Tests are to be
conducted at ambient temperature. The duration of
the test shall be 24 hours. The minimum voltage of
the test shall be as follows: /7E = T, LL2{% ]
12 P EUPR () B KRR 88 70 H FL AR A i e L, K
[E] 24/ N o U fe /N U 0 T

(a) When the manufacturer's recommended charge
voltage is not more than 18V, the minimum voltage
of the test shall be the lesser of two times the
maximum charge voltage of the battery or 22V. /41
SR X P ELPR ) 7 F RS AN BRI 18V, AT A
ZINFE R R I ) 3 R PR i K 7 L R ) A £
B 22V PV .

The voltage of the test is
17.4V, and the current is

2.8A./ MElHEEN17.4V, H
i N2.8A.

(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. /AN SR il 3 i B AR 70 HL L S L 18V, &
Iy R /0N 78 R P 2 2% 42 32 ) B PR R B R T8 HE
HLE 1. 218

N/A

There is no disassembly and no fire during the test
and within seven days after the test. /7& s 7 ATl
WIEETRN, TGRS KR .

No disassembly and no fire. /

Tk, B KRR

See test data for details. /

VEILIRE A o
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UN 38.3
Clause Requirement + Test Result - Remark Verdict
38.3.4.8 |TestT.8: Forced discharge/3& i P
Each cell shall be forced discharged at ambient P

temperature by connecting it in series with a 12V
D.C. power supply at an initial current equal to the
maximum discharge current specified by the
manufacturer. /[fEZEI T, KA BSEREE12VT
EL H I B AT SRR, R IR AR
AW AE FLI A 3 P PR PR e KT8 FL 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). /45 & f R HL I I8
Tk AR IRRAE I FS b R 3 RN R T 28 1) fr ok 3K
13, A EC R SR ORI TR) (/N ) R 80 2 i ok LA
WG L (22 55 ).

There is no disassembly and no fire during the test | No disassembly and no fire. P
and within seven days after the test. /7EJl A AT | DGR FITEE KIS KA
RITEBIGTRN, i CREANTCE KR KL .

See test data for details. /

VIR E A -
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Test Data JIiX$#%
T.1 & EHEA (Altitude simulation)

s | Before test After test
a"rlr:)p e WARHY WRJE Mass loss |Change ratio| Results

pgme | Mass Voltage Mass Voltage | BEHUR(%)| HIEH(%) | HEEHR

Fi£ (9) BE (V) Fi& (g) HUE (V)

AA1 102.246 8.62 102.244 8.62 0.002 100.000 P
AA2 101.832 8.63 101.831 8.63 0.001 100.000 P
AA3 101.306 8.63 101.306 8.63 0.000 100.000 P
AA4 101.896 8.64 101.895 8.63 0.001 99.884 P
AA5 102.056 8.62 102.055 8.62 0.001 100.000 P
AAG 102.143 8.62 102.143 8.62 0.000 100.000 P
AA7 101.820 8.64 101.820 8.63 0.000 99.884 P
AA8 102.048 8.63 102.046 8.63 0.002 100.000 P

Note/v:

A. Leakage/i®i&; B. Venting/HE=; C. Disassembly/fif{f; D. Rupture/fk%L; E. Fire/& X

P. No leakage, no venting, no disassembly, no rupture, no fire/Tii&, FTHES, Tk, THE, TEA.

T.2 EE R (Thermal test)

s | Before test After test
a"rlr:)p e WARHY WRJE Mass loss |Change ratio| Results

Rpgme | Mass Voltage Mass Voltage | BEHUR(%)| HIEH(%) | HEEHR

Fi£ (9) BE (V) Fi& (g) HUE (V)

AA1 102.244 8.62 102.236 8.56 0.008 99.304 P
AA2 101.831 8.63 101.823 8.57 0.008 99.305 P
AA3 101.306 8.63 101.297 8.57 0.009 99.305 P
AA4 101.895 8.63 101.886 8.58 0.009 99.421 P
AA5 102.055 8.62 102.046 8.56 0.009 99.304 P
AAG 102.143 8.62 102.134 8.58 0.009 99.536 P
AA7 101.820 8.63 101.811 8.58 0.009 99.421 P
AA8 102.046 8.63 102.037 8.56 0.009 99.189 P

Note/i:

A. Leakage/imi&; B. Venting/Hf=; C. Disassembly/fi#{f; D. Rupture/fk%L; E. Fire/&A

P. No leakage, no venting, no disassembly, no rupture, no fire/TLimi&, FTHES, Tk, THE, TEA.
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Test Data JIi{$#%
T.3 #3}j(Vibration)
s | Before test After test
a"rlr:)p e WARHY WRJE Mass loss |Change ratio| Results
pepme | Mass Voltage Mass Voltage | MEBIK(%)| HBEH(%) | ABER
Fi£ (9) BE (V) Fi& (9) HUE (V)
AA1 102.236 8.56 102.232 8.54 0.004 99.766 P
AA2 101.823 8.57 101.823 8.56 0.000 99.883 P
AA3 101.297 8.57 101.295 8.56 0.002 99.883 P
AA4 101.886 8.58 101.885 8.57 0.001 99.883 P
AA5 102.046 8.56 102.046 8.54 0.000 99.766 P
AAG 102.134 8.58 102.133 8.56 0.001 99.767 P
AA7 101.811 8.58 101.811 8.57 0.000 99.883 P
AA8 102.037 8.56 102.036 8.55 0.001 99.883 P
Note/v:
A. Leakage/i®i&; B. Venting/HE=; C. Disassembly/fif{f; D. Rupture/fk%L; E. Fire/& X
P. No leakage, no venting, no disassembly, no rupture, no fire/Tii&, FTHES, Tk, THE, TEA.

T.4 i (Shock)

S | Before test After test
a"rlr:)p € WAy WA Mass loss |Change ratio] Results

RRGE | Mass Voltage Mass Voltage | BEBIR(%)| HEH(%) | RKLHR

£ (9) B (V) Fi& (9) HUE (V)

AA1 102.232 8.54 102.232 8.54 0.000 100.000 P
AA2 101.823 8.56 101.823 8.56 0.000 100.000 P
AA3 101.295 8.56 101.295 8.56 0.000 100.000 P
AA4 101.885 8.57 101.885 8.57 0.000 100.000 P
AAS 102.046 8.54 102.046 8.54 0.000 100.000 P
AAG 102.133 8.56 102.133 8.56 0.000 100.000 P
AA7 101.811 8.57 101.811 8.57 0.000 100.000 P
AA8 102.036 8.55 102.036 8.55 0.000 100.000 P

Note/iE:

A. Leakage/imi&; B. Venting/HE=; C. Disassembly/fif{#; D. Rupture/fk%L; E. Fire/&X

P. No leakage, no venting, no disassembly, no rupture, no fire/Timi&, FTHES, Tk, LW, TEA.
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Test Data Qi %t #5
T.5 45455 (External short circuit)
Sample No. Total circuit Resistance Maximum Temperature, °C Results
%S M 2% R L FE (mQ) mEnE (°C) RIEE R
AA1 83.6 56.6 P
AA2 88.4 56.5 P
AA3 78.8 56.5 P
AA4 82.5 56.8 P
AA5 824 56.7 P
AAG 75.6 56.6 P
AA7 83.2 56.9 P
AA8 86.1 56.6 P
Note/iF:
A. Disassembly/fi#{&; B. Rupture/f§%¢; C. Fire/& X
P. No disassembly, no rupture, no fire within 6 hours after the test/Sli{[F6/\BT AR TThRlK, TMZ, TEA.

T.6 HE(Crush)
Sample No. Voltage before Test Maximum Temperature, °C Results
RS KA B E (V) RERE (°C) LR
AB1 3.897 24 1 P
AB2 3.886 24.6 P
AB3 3.889 24.3 P
AB4 3.893 245 P
AB5 3.896 244 P
AB6 3.898 244 P
AB7 3.895 24.3 P
AB8 3.893 24.2 P
AB9 3.892 24.5 P
AB10 3.898 244 P
Note/iF:
A. Disassembly/fi#{&; B. Fire/& X
P. No disassembly, no fire within 6 hours after the test/Slli{ /5 6/\Bt A TR, TTEAX.
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Test Data Qi %t #5
T.7 id 78 B (Overcharge)
Sample No. Voltage before Test Results
%S AL HT BLE(V) RIEE R
AA1 8.63 P
AA2 8.64 P
AA3 8.64 P
AA4 8.63 P
AA5 8.64 P
AAGB 8.63 P
AA7 8.62 P
AA8 8.64 P
Note/iF:
A. Disassembly/fi#{#; B. Fire/& X
P. No disassembly, no fire within seven days after the test/flliX [F7 KA TL#E, TEN.

T.8 3R#| % s (Forced discharge)

Sample No. Voltage before Test Sample No. Voltage before Test Results
H RS TR AT B E (V) RS TR AT B E(V) LR
AB11 3.386 AB21 3.384 P
AB12 3.411 AB22 3.386 P
AB13 3.403 AB23 3.393 P
AB14 3.396 AB24 3.385 P
AB15 3.398 AB25 3.384 P
AB16 3.408 AB26 3.382 P
AB17 3.402 AB27 3.393 P
AB18 3.413 AB28 3.401 P
AB19 3.402 AB29 3.388 P
AB20 3.388 AB30 3.384 P
Note/iF:
A. Disassembly/fi#{#; B. Fire/& X
P. No disassembly, no fire within seven days after the test/fliX [F7 KA TLi#E, TEN.
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Figure 2 Overall view Il of Battery
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Figure 3 Label

Figure 4 Overall view of Cell
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Important

1. KRR EBHEFEE, A5 EH B HE AR &
Nobody is allowed to photocopy or partly photocopy this test report without written
permission of UTL.

2. AMETCHHEN . AN LATIN A R4 TR

The test report is invalid without the signatures of Approver, Reviewer and Tester.

3. ARSI

The test report is invalid if altered.

4. ISR A R M RERR S 2 B TR i A4
Objections to the test report must be submitted to UTL within 15 days.

5. A BLri S A MU

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

6. AR T IE R i 15T
The test report is valid for the tested samples only.

7. AR RSBV AT G AT FHUTURATUTLI A FR . BIAR FRiR&E.
The test report does not grant applicant the use of UTL name, trademark or label.

8. ATARIH L T AL I B, B 5 A2 D AT AN Sl e A B A7 It A RS ) P AT s i 57
UTL’s liability under no circumstance will exceed the testing fee received from applicant
for test conducted hereof this testing report.

9. FIlEHE A4 RA R A S uE AR .

The test data and results do not have social proof function.

s FREEZETR End of Test Report s
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