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I C I Lithium Battery UN38.3 Test Report

I . Sample Description MR

Product Name Lithium-ion battery Sh:mple
i s o odel BATTERY-LI-4S-18AH-R1
LRy T B 5
s]1] &.%
Manufacturer
il & F
Address
Huhk
Trade Mark E Shape Cylindrical Size R~} (74.5% 142.5)
EiAR AR [ 4 7 (DxH) mm
Nominal Rated Limited Charge
Voltage 14.8V Capacity AERERAEN Voltage 16.8V
FRARELE W —— i 75 i B
Maximum
Standard Continuous
Charge Charge Eng (rlhartge
Current 3.6A Current 9A i"’ﬁ;ﬁrg:ﬁiﬁ 180mA
P 7E FE HL IR BARET R o
IR
Standard Maximum
\?‘;":':f: Discharge Discharge
. %&ig% 12v Current 18A Current 60A
s S 3 G BB R
Cell Nominal Cell Rated
C;LFM@OE;I 'NR18(§50'30 Voltage 3.6V Capacity 3000mAh
= B R AR ER R HOHERE
Receiving Completing
Cegﬁ;ﬁn;er 24PCS Date 2017-04-07 Date 2017-04-25
s BEHM 5eRk H 3

Il . Standard #3ifE

Recommendations on the Transport of Dangerous Goods, Manual of Test and Criteria
(ST/SG/AC.10/11/Rev.6) Sixth revised edition

BA B CRTEREMZEHMELAR) HANBITHR.

IlI. TestItem W-XTHH

T.1. XAltitude simulation ¥ 4l T.5. XExternal short circuit b5 #%
T.2. XThermal test ¥ ik4: T.6. XNimpact/ (JCrush E4pili/ )k
T.3. [XVibration #zh T.7. XOvercharge it 7iHi
T.4. [XShock piifi T.8. [XForced discharge 5 ifill it
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I C I Lithium Battery UN38.3 Test Report

IV. Test Method and Requirement JUi& /7 =1 E 5K

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 or batteries. 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.

PR ] o s i b A% MU i AT 06 T.1 28 7.5, 1% T.6 A1 7.8 A itk A7 FeAtn a6 1Y) v A B L it
AT MAIE G R, 56 T.7 AT T 2 T.5 FiRA MRy s,

Batteries of 1#~4# are full charged after one cycle;

Batteries of 5#~8# are full charged after fifty cycles;

Component cells of 9%~13# are 50% charged after one cycle;
Component cells of 14#~23# are full discharged after one cycle;
Component cells of 24#~33# are full discharged after fifty cycles;
Test environment condition: ambient temperature: 15-25°C, ambient humidity: 40-70%
L 1#~AHR — YA B HOR S 5

il 5#~8# 50 {ARIA I HARE:

RS O~ 130 — UE A 5 50%F HURE

RS 14#~238 0 — I 56 TR s

SRR 24#~33#K 50 IRIEHR 56 AT HUIR A5«

MIEFR B SR HBIEE: 15-25°C, HELRE: 40-70%

In order to quantify the mass loss, the following procedure is provided:
Mass loss (%) = (M1-M2)/M1 x 100
K A, AT LR A
JR AR (%) =(M1-M2)/M1x100
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 below, it shall be considered as "no mass loss".

A M1 RERATAO PR, M2 23R8 J5 AT aE . dn SRR R AN T R 2 A A, AN T o A

Mass M of cell or battery Mass loss limit

SO g I 1 T o 45 2% PRAE
M<1g 0.5%
1g=<M<75g 0.2%
M=>75g 0.1%

Leakage means the visible escape of electrolyte or other material from a cell or battery or the loss of
material (except battery casing, handling devices or labels) from a cell or battery such that the loss of mass
exceeds the values in Table above.

W R IR AT LR B A AR S S A S B b i, SRS EHRI T EBR (ANELE
HAh e, Mg E . Bibnss) , KRERF BT RTS8 .

In test T.1 to T 4, 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.

RN T4 = T.4 b AT 2 B . ol oA, JeRERMIEEE K I B ANALE s B st e
IG5 HFF % B AN T HAE AT X — 30 AT U Y 90%.

Report No. #ftf54i'5: TCT231027B027 Page 3 of 18 % 3 i}k 18 Tt
Hotline: 400-6611-140  Tel: 86-755- 27673339 Fax: 86-755-27673332  http://www.tct-lab.com




I C I S " Lithium Battery UN38.3 Test Report

T.1. Altitude simulation & B
Test method iR A iE

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).

R0 R R LI R 78 TR /746 T 8RR T 11.6 kPa RIFFBEE I (20£5°C) FA7IE A 6 /i o

Requirement 3R

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.

RS AL AUC IS . i<, oM. NG K, I HARANREE A b e 6 5 A0 TF 28 R A/
T HAEBATIX— A5G AT HL R 1 90%, 7 ¢ it He SR ANE FH -0k 5 4 IO R 2 11 B B A Wl

T.2. Thermal test 5 & R%
Test method Wi F i

Cells and batteries are to be stored for at least six hours at a test temperature equal to 75 £ 2 °C,
followed by storage for at least six hours at a test temperature equal to - 40 £ 2 °C. The maximum time
interval between test temperature extremes is 30 minutes. This procedure is to be repeated until 10 total
cycles are complete, after which all test cells and batteries are to be stored for 24 hours at ambient
temperature (20 £ 5 °C). For large cells and batteries the duration of exposure to the test temperature
extremes should be at least 12 hours.

FEL AR L 8 B AR IR B S5 T 7542°C SR FAFICER D 6 /MR, A FAE UG R B 45 T--40£2°C [ 5%
AR D 6 /ANiE e A B i 6 i FE 2 ) (6 g K [h) [ B 30 7. bR EALEEYT, JE5ERk 10 1K,
P TG R0 AL i e SRR B (2045°C) FAEAL 24 /NI o AT KRR s A e iy, A5 B ity % 5% 00k 08 F8E 1% B i)
RARIA 12 /NI .

Requirement 3R

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.

LS AUC I ot oM. oG K, I HAAN R b 7E 58 f5 1 TF 2% B R AN
T HAEREAT IZ — 13056 A HH (1) 90%, A7 9 LT BE R ANad Y T 158 56 4 T F DR 288 A1 e st T e il

T.3. Vibration #zz)
Test method A%

Cells and batteries are firmly secured to the 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.

The logarithmic frequency sweep shall differ for 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).

For cells and small batteries: 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 50 Hz). A peak acceleration of 8 gn is then maintained until
the frequency is increased to 200 Hz.

For large batteries: from 7 Hz to 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 2 gn occurs (approximately 25 Hz). A peak acceleration of 2 gn is then maintained until the
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I C I £STING. CENTRE. TECHNOLOE Lithium Battery UN38.3 Test Report

frequency is increased to 200 Hz.

HUES AR R [ TIRsh & G 10, (EATFEREIBAT, Feaedkih ] e liIRs. RN IETZE %,
XECAA SR AE 7 Hz f1 200 Hz 2. 06], 3 7 Hz, 1 RIGHEEN 15 08, X —iRshid fE 400 =4 B A
P M 2 e 5 A ) — J I AT 12 Ik, RIS 3 /NI o —ANRB I 1) 06 250 i T I L

o B S, AR EA L 12 TS A d i CESAUNR M) | A 12 T 58 B X it

ORI 1A E .

PHGESFUNRS . M7 Hz JFah, ORFF 1 gn BISCRIERE, B RIZEIER] 18 Hz. ARG RRIERREAE
0.8mm CEA2F8 1.6mm) , FFHEINATE B BN LA ] 8 gn (BEL)0N 50 Hz) o AG Ui s B2 O H57E
8 gn ELFIAREEIE N F) 200 Hz.

ST RM b M7 Hz PG, (REF 1 gn B ONEERE, ERSIRIAS] 18 Hz, MG IRIEREFE 0.8mm

(RIS 1.6mm) , FE NS B B sk B A ] 2 gn (FIR LR 25 Hz) o KW EINE B AR F7E 2 gn
RS ] 200 Hz.

Requirement ZE3k

Cells and Batteries meet this requirement if there is no leakage, no venting, no disassembly, no rupture
and no fire during the test and after the test 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.

HUGSMTHLIMAUG 2 Citt <. iR, TR TTE K, FF B A5G il AE 556 5 A9 3 L AN/
FIAEBEATIX — 5 A HLE ) 90%. A ¢ B F SR ANE 1M 52 4= OR R 2 0 v A e il

T.4. Shock My
Test method WX iE

Test cells and batteries shall be secured to the testing machine by means of a rigid mount which will
support all mounting surfaces of each test battery.

Each cell shall be subjected to a half-sine shock of peak acceleration of 150 gn and pulse duration of 6
milliseconds. Alternatively, large cells may be subjected to a half-sine shock of peak acceleration of 50 gn
and pulse duration of 11 milliseconds.

Each battery shall be subjected to a half-sine shock of peak acceleration depending on the mass of the
battery. The pulse duration shall be 6 milliseconds for small batteries and 11 milliseconds for large batteries.
The formulas below are provided to calculate the appropriate minimum peak accelerations.

Each cell or battery shall be subjected to three 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.

DRG FL AR Rt A S BRI IR SRR B b, SRS B 0 HL Y 2 P P 22 2T

AN HLAS TG 2 SZ VAR INGRE 150 gn AR pPHFSER (] 6 ms (Y42 IESZ Bt 55 b K LR 5 B2 52 W {E hn
B 50 gn Ak R[] 11 SERD ) TE X b i o

B HELH 4 52 e 1E SR DR o e s R B e e el ) i A, /Y b K e R B (0] 2Dy 6 £, KR i it
kP RFEERTIR] 11 SR [02 IESZ b, T T B2 Pk AR 2 SORVH OIS =4 0 S N (EDIIE E

BEA FLLS B R 7 7 = A A 38 LA i 22 T L I IR 7 [ 4852 =k aly s $RARHE RO M2 32 = kbt
BILEZ 18 kibidi.

Requirement ZE3k

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.

RUG MR AUCZ . ot <. TRk TRERAMITCE K, FF B AR5 il AE 536 5 AT H LR AN/
FHAEHATIX— I AT UK 90%, A3 5% i B R ANIE A 30018 5€ 4 i Fh bR 2 A LSS e il
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I C I S " Lithium Battery UN38.3 Test Report

Battery Minimum peak acceleration Pulse duration

150 gn or result of formula

[ (100850
Small batteries Acceleration(gn) = !'(_')
N \mase= J

6 ms

whichever is smaller

50 gn or result of formula

11 ms

Large batteries Acceleration(gn) = {
R

whichever is smaller

* Mass is expressed in kilograms.
T.5. External short circuit #Mii%EE
Test method A J7i%

The cell or battery to be tested shall be heated for a period of time necessary to reach a homogeneous
stabilized temperature of 57 + 4 °C, measured on the external case. This period of time depends on the size
and design of the cell or battery and should be assessed and documented. If this assessment is not feasible,
the exposure time shall be at least 6 hours for small cells and small batteries, and 12 hours for large cells and
large batteries. Then the cell or battery at 57 + 4 °C shall be subjected to one short circuit condition with a total
external resistance of less than 0.1 ochm.

I F H R B L b b SE R S A B H R 57 £ 4 °C J5, FREAT SMEBRTEG o REEK (B ) R T et B R it A RO A
Wl WP AR R AP ICEIEAT, IR A/ B RSN R I () A2 0 6 /8, RS AR
AT R (A 22 12 /i, ARG USRI AR 57 +4 CEREE R 2% — A RAE/N T 0.1Q A R B

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.

WU BN L T I P 5] 5744°C 2 5 R BRI 0] J5 4572k 1 /0, DR eb it B Bl B2 1 P B8 s TR T 1 — R Bl
57+4°C,

The short circuit and cooling down phases shall be conducted at least at ambient temperature.
L RN PR IR B B /D RELEBR B IR R AT .

Requirement ZE3k

Cells and batteries meet this requirement if their external temperature does not exceed 170 °C and there is
no disassembly, no rupture and no fire during the test and within six hours after the test.

LA AN S IR ANEY 170°C, JF BAE RS RE b SOk Ja 6 /M W EmfiA . iR, k.

T.6. Impact / Crush E¥jphii/HE

Test method — Impact (applicable to cylindrical cells not less than 18.0 mm in diameter)
WK - BYrbd CEMTHAKRTAET 18.0 2K BIFE K HLith)

The sample cell or component cell is to be placed 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.

The test sample is to be impacted with its longitudinal axis parallel to the flat surface and perpendicular
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I C I ESTIG CENTRE TECHNOLO: Lithium Battery UN38.3 Test Report

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.

PR FL I B LI ZE JAE PG R e — 4R 316 BN RE WU b0, TR EAT 15.8 222K20.1
BAK, KEED6 MK, siiibRKEIRE, RMoFZ2KEF. H—H 9.1 Tw+0.1 TR EEMN 6142.5 &
oK e JEE i BB B RN RE A UL, A — AN LT 80 PR A 0T 9 A B P ) /)~ 119 T L AL B 3 A 4%
ﬂiIJ L]

I B PE BEE T 5| SRS 5K TR AR 90 FEVE T SEdli R, AR TPFHEERE TS
BBHERFE O I B 15.840.1 KB MR EE. B WA L2 —dEd.

Test method — Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less than 18.0
mm in diameter)
WA FE - HFFE GEMTHE, 48, 6 h/an b @ g sk a0 T 18.0 ZXK)

A 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.

(a) The applied force reaches 13 kN + 0.78 kN;
(b) The voltage of the cell drops by at least 100 mV; or
(c) The cell is deformed by 50% or more of its original thickness.

Once the maximum pressure has been obtained, the voltage drops by 100 mV or more, or the cell is
deformed by at least 50% of its original thickness, the pressure shall be released.

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.

Each 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 component cells that have not previously been subjected to
other tests.

e ETBAE A 2 (BB, BFIE A BEZRETMK, 7658 — Mg LR K248 1.5 cmis. HFIER
SEiAT, EFHEILL T =M —:
(a)tEhn ) 77tk 3] 13 kN £ 0.78 kN;
(b)Y LR F RS2 100mV; 5
(C)Ht AR IA S 4 L ) 50% K E % .
— HIKBRIE S, HE T 100mV 8l £, ol i A A0k 5 R 1) 50%, BIVA] ke /7.
5 Eff;%fﬁﬁﬂéLlaimﬁibkﬁ-,&fﬁﬁ’-ymmfﬁmg ZHF11 /A8 T T FE I 20T 1 R T e P o [ T Lt 20 D 5 0 il L)
75 1A e
FFAMREE LA R — R e . SRRk S5 6 /D . BRI ZAE ) 22 A A (o FeAt a6 1l Hl ARk 47 .

Requirement ZE3k

Cells and component cells meet this requirement if their external temperature does not exceed 170°C
and there is no disassembly and no fire within six hours after the test.

RSN R E AN 170°C, IF BAE RIS R R ikiG 5 6 /N A ek, ol k.

T.7. Overcharge it % #
Test method %

The charge current is twice the manufacturer's recommended maximum continuous charge current.
The minimum voltage of the test shall be as follows:

(a) When the manufacturer's recommended charge voltage is not more than 18V, the minimum
voltage of the test is the lesser of two times the maximum charge voltage of the battery or 22V.

(b) when the manufacturer's recommended charge voltage is more than 18 V, the minimum
voltage of the test shall be 1.2 times the maximum charge voltage.

Tests are to be conducted at ambient temperature. The duration of the test shall be 24 hours.
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I C I TSING CENTR " Lithium Battery UN38.3 Test Report

70 HL FL A ) 3 A A A B R R FE R R P £ o KB A B R R R
(a) HlER WA FEH R EAKT 18 R, BRIG /s o R 2 H it 2 55 K8 Hi L IR O RS A B 22 AR
HHHENE .
(b) & r @ se i B ol 18 AR, WIG AT/ R R 1.2 £ (5 K T FE L
I SAE PRI B T AT . BEAT IR AR R B 24 /N

Requirement 3R

Rechargeable Batteries meet this requirement if there is no disassembly and no fire during the test and
within seven days after the test.

Al 78 L LR IR G B R ARG S 7 R A e R, e K.

T.8. Forced discharge &I/ 5
Test method iR 77k

Each cell shall be forced discharged at ambient 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.

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 is forced discharged for a time interval (in hours) equal to its
rated capacity divided by the initial test current (in ampere).

R HSTEIA R N 5 12V B e e U5 R IDRTE A 0 v A5 T 18 1 4 X 1) e R TS e fL I ) 2R 1 T ]
JECH o

BB 5 — NI 2 DR /) (1% HEL B 70 280 0 05 AR 75 300 52 R/ B s el L o BB RS S e ) CRRE0A hD) 5
THIG R BUE 7 5B LOAS BT i (AL A .

Requirement ZE3k

Primary or rechargeable cells meet this requirement if there is no disassembly and no fire during the
test and within seven days after the test.

ASA] 7 LB RT 7 L A LS TE B AR h AR R 7 RN MR, iRk
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V. Test Procedure JI iR

Marking
PRI FE &

Y

Pretreatment
Tii b2

v 1L A4
Samples of i Samples of i Samples of Hf Samples of il
1#~4# OH~12# 17#~21# 5#~8# 11#~18# 22#~41#

\J

Altitude simulation

fEgeat )

'

Thermal test
BERE

l v Y v

Vibration Impact / Crush Overcharge Forced discharge

#xzh B/ E pog L] 58 il P 5B,

External short circuit
HER e g

l A

-
"l
*
i
-

Finished test

FERC IR
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Lithium Battery UN38.3 Test Report

VI. Main Test Apparatus 3= ZJil 1% 38

Calibration Date
Serial No. Name of Equipment Model /Due Date
BERT WAL S
BeHEH R H
Vacuum chamber (for battery 2016. 04. 26
TC-BO1 test) GX-3020-Z
B it 0 ik 3 A 4 2017.04.25
TC-BO4 Shock test instrument SY10.2 2016.04. 26
Vibration test instrument 2016.04. 26
TC-B05 - ES-3-150
IR MR A2 2017.04. 25
Rechargeable battery test 2016.04. 26
TC-BO7 system CTS-20V/10A-GGS
7o bR R4 2017.04.25
Temperature circulation 2016. 04, 26
TC-B10 chamber BE-TH-150M8-4
BB 4 L i
TC-B12 Crush test instrument BE-6045T 2016. 04. 26
Battery short circuit test 2016.04. 26
TC-B13 instrument BE-1000W
oL 46 R % 2017.04.25
Electronic Balance 2016. 04. 26
TC-B14 s PTT-A+300
== R 2017.04. 25
Data acquisition unit 2016.04. 26
TC-B15 i i 34970A
o R AR 2017.04. 25
2016.04. 26
DC lated |
TC-B18 SRR s PRy PSW 80-27
B ka s B iE 2017. 04. 25
Impact test instrument 2016.04. 26
TC-B21 o BE-5066
Fit ok A 2017.04. 25
Digital Multimeter 2016.04. 26
TC-B24 I T 15B
N E IR 2017.04. 25
Battery anti-explosion 2016.04. 26
TC-B25 chamber GX-100
3t 5 R 2017.04. 25

Report No. #fi4%
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VI. Test Data JI3R%IE

T.1. Altitude simulation % B H#)

Lithium Battery UN38.3 Test Report

Pre-test 14l After test i385
The state Mass Voltage after
of cells | NOo- | Mass | Voltage | Mass Vogag loss ;?:’Kggt;%% Status
RERORA W7 | FE Lk Ji & L L‘E'ﬁi?ﬁﬁ J LB R 0 ghIR
@ | M | @ | | B | ACRE%)

Full charged | T# | 11544 | 165 | 11544 | 165 0.00 100.0 Pass 74
aﬂc‘i{g;”e 2# | 11543 | 164 1154.2 16.3 0.01 99.4 Pass £}/
— WA R 3# 1154.0 16.5 1154.0 16.5 0.00 100.0 Pass &%

RS | 44 | 11541 | 164 | 115441 | 164 0.00 100.0 Pass &
Full charged | 5# | 11542 | 164 | 11541 | 163 0.01 99.4 Pass 74
after Iﬂﬂy 6# | 11536 | 164 | 11535 | 16.3 0.01 99.4 Pass 4%
cycles
50 sk | 7# | 11540 | 165 | 11540 | 165 0.00 100.0 Pass &
WRRE | eg | 11539 | 165 | 11539 | 165 0.00 100.0 Pass £/

Notes J:%: Atmospheric pressure J<JE5#:1.013 X 105Pa, Ambient temperature FFH5i A : 23.7°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

Mlla, HibARBHR. Rt KRR, RERAAREZX.

T.2. Thermal test & /F A%

Pre-test i3 a After test i35 )5
The state Mass | Voltage after
es
foels No. | Mass | Voltage | Mass Vo(l:ag loss ;?;ﬁggt$% Status
= - i 4 2k L= = +
pemakas | BT ORR R ORR g | PR Ranne | SR
@ | M | @ | (%) | AIHLIE(%)
Full charged | ™ | 11544 | 165 | 11540 | 16.4 0.03 99.4 Pass £
aﬁg‘;?e"e 2# | 11542 | 163 | 1153.0 | 162 0.10 99.4 Pass &
—WgEE | 3# | 11540 | 165 | 1153.0 | 16.4 0.09 99.4 Pass £
RS | 44 | 11541 | 164 | 11536 | 163 0.04 99.4 Pass &
Full charged | 5% | 11541 | 163 | 11530 | 162 0.10 99.4 Pass %1%
afterfifty | g4 | 11535 | 163 | 11525 | 16.2 0.09 99.4 Pass &1
cycles
50 ek | T4 | 11540 | 165 | 11530 | 164 0.09 99.4 Pass i
RS | g4 | 11539 | 165 | 11530 | 164 0.08 99.4 Pass £r1%

Notes J3%: Atmospheric pressure JX*{JE5#:1.013 X 105Pa, Ambient temperature 55 & : 23.5°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

WidfE, wibARBIE., RIS, KRR, RBERAREX.
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I C I Lithium Battery UN38.3 Test Report

T.3. Vibration #z3}

Pre-test i 4 #if After test {45
The state Mass | Voltage after
es
ofcells | NO | Mass |Voltage | Mass Vo(letag loss ;?gﬂggﬁg% Status
Rk | WY | MIE | ORR | g ’ﬁ'ﬂim* e HUE R g3
@ | M | @ | n | B | wkE®
Ful charged | 1# | 11540 | 164 | 11539 | 163 0.01 99.4 Pass 41 Hs
af::%;”e 2# | 11530 | 162 | 11529 | 16.1 0.01 99.4 Pass 214
ycEsRE | 3# | 11530 | 164 | 11530 | 16.4 0.00 100.0 Pass %
WHRE | 4 | 11536 | 163 | 11535 | 162 0.01 99.4 Pass 4%
Ful charged | 5% | 11530 | 162 | 11530 | 1622 0.00 100.0 Pass &1
aﬂeflﬁﬂy 6# | 11525 | 162 | 11525 | 16.2 0.00 100.0 Pass 4
cycles
50 s s | TH | 11530 | 164 | 11530 | 16.4 0.00 100.0 Pass 2
WERE | g | 1153.0 | 164 | 11530 | 16.4 0.00 100.0 Pass 1%

Notes 7:¥#: Atmospheric pressure 51 3#:1.013 X 105Pa, Ambient temperature ¥b5ii & : 23.5C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.
WSS, HIbABHE. RS, REE, RERAARX.

T.4. Shock 7
Pre-test {5 fif After test 3% )5
The state Mass | Voltage after
es
of cells No. | Mass | Voltage | Mass Vo(l;cag loss ;?;’_tggtgg% Status
= = | a i:Ff FIIHI ’ \ ; LA =y 1
FE R A TR i & L Jh= B J)\_.r;'b\sj‘ J?’:EFI'L;\.:‘J'& el
@ | M | @ | | " | HE%)
Full charged | ™ | 11539 | 163 | 11539 | 16.3 0.00 100.0 Pass £ 1%
aﬂci:;fe”e 2# | 11529 | 164 | 11529 | 16.1 0.00 100.0 Pass £
—WiER S | 3# | 1153.0 | 164 1152.9 16.3 0.01 99.4 Pass &%
WERE | 44 | 11535 | 162 | 11534 | 16.1 0.01 99.4 Pass &%
Full charged | 5% | 11530 | 162 | 11530 | 1622 0.00 100.0 Pass 4%
afterfifty | g4 | 11525 | 162 | 11524 | 16.1 0.01 99.4 Pass &
cycles
50 iEF S | TH | 11530 | 164 | 11530 | 164 0.00 100.0 Pass 4%
WHARE | gs | 11530 | 164 | 11530 | 164 0.00 100.0 Pass &

Notes y:B: Atmospheric pressure {5 7%:1.013 X 105Pa, Ambient temperature M5 % : 23.4°C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

MilfE, WilARBHR. RS, REE. KRR XK.
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I C I £STING. CENTRE. TECHNOLOE Lithium Battery UN38.3 Test Report

T.5. External short circuit M55

The state of cells No. External Peak temperature(C) Status
RS G e o % TR C) 4R
1# 73.4 Pass &%
Full charged after one oH 73.2 Pass 414
cycle
— VAR i R 3# 70.6 Pass &%
4# 73.5 Pass &%
5# 80.0 Pass &%
Full charged after fifty 6# 78.0 Pass 2%
cycles
50 Y5 BF I i AR 2 # 756 Pass &
8# 72.3 Pass &%
Notes 7EFE: Atmospheric pressure K [£58:1.013 X 10°Pa, Ambient temperature 85 JE: 23.6°C
There is no disassembly, no rupture and no fire within six hours after test.
HMAEINRSS 6 /AN IR, KRB, K2 k.

T.6. Impact EYp

The state of cells No. External Peak temperature(C) Status
PEaIRES 9 FEL I R T SR BE (C) S S
o 86.9 Pass %
50% charged after 10# 86.0 Pass &%
_M;?;j;ygf% e |11 86.5 Pass £
N 12# 85.8 Pass &%
13# 85.6 Pass &1&

Notes yEFE: Atmospheric pressure J < /£5#:1.013 X 105Pa, Ambient temperature 85l 23.9°C
There is no disassembly, no rupture and no fire within six hours after test.
HLAENRSE 6 /N IR R, ARk K.

T.7. Overcharge I 7 H

The state of cells No. Status
RS DT PN
1% Pass &%
Full charged after one cycle 12# Pass &
— KOG 5 6 HIR S 13# Pass &%
14# Pass &%
Full charged after fifty cycles 15# Pass &
50 YA Ja i IR A 16# Pass &%
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17# Pass &%
18# Pass &%
Notes y:%: Atmospheric pressure K /E7%:1.013X 105Pa, Ambient temperature ¥1i5J¥: 23.6°C
There is no disassembly and no fire during the test and within seven days after the test.
BB AE I P AR SE 7 R R, R4 Ko
T.8. Forced discharge 3R
The state of cells No. Status
FEaIRE %i'T 53R
14# Pass &
15# Pass &%
16# Pass &%
17# Pass &%
Full discharged after one cycle 18# Pass &%
— PG 58 4TRSS 19# Pass &%
20# Pass &%
21# Pass &%
22# Pass &
23# Pass &%
24# Pass &
25# Pass 1%
26# Pass &%
27# Pass &%
Full discharged after fifty cycles 28# Pass &
50 MG 5 AR S 20# Pass &%
30# Pass &%
31# Pass &%
324# Pass &%
33# Pass 1%
Notes y£BE: Atmospheric pressure A% JE5#:1.013 X 10°Pa, Ambient temperature ¥ Eiif&: 23.7°C
There is no disassembly and no fire during the test and within seven days after the test.
RUESAE R AT s 7 R AR, R K.
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VII. Conclusion &8

Lithium Battery UN38.3 Test Report

No. Test item Sample number Test reference Conclusion
&5 AT H T X% &
UN Manual of Test and Criteria,
1 Altitude simulation part III, subsection 38.3.4.1 Pass
fein 2 S UN SR58FI bR T, S8 11 4, 56 cL
38.3.4.1 1%
UN Manual of Test and Criteria,
5 Thermal test part III, subsection 38.3.4.2 Pass
IR R (s ey 1 T R D U i o GLi
38.3.4.2
UN Manual of Test and Criteria,
5 Vibration — part III, subsection 38.3.4.3 Pass
I=a) ' UN 36 A bm ol =0, S5 1T 40, 56 GL:
38.3.4.3 71
UN Manual of Test and Criteria,
i Shock part III, subsection 38.3.4.4 Pass
ity UN 36 bR T 0, S5 T 40, 58 =y
38.3.4.4 7
Butenial shiost UN Manual of Test and Criteria,
5 circut part III, subsection 38.3.4.5 Pass
Sk e UN 32056 Rk e -0, S5 1T 43, 46 A%
R 38.3.4.5 17
UN Manual of Test and Criteria,
6 Impact/Crush ot~134 part IIl, subsection 38.3.4.6 Pass
H B UN 056 b ot T i, S 1L 53, 568 GLi
38.3.4.6 11
UN Manual of Test and Criteria,
- Overcharge part Ill, subsection 38.3.4.7 Pass
R UN B8 bR =0, S5 1T 40, 568 =
38.3.4.7 i
UN Manual of Test and Criteria,
8 Forced discharge {ad-334 part III, subsection 38.3.4.8 Pass
43 i) T H UN 36 FbR i =0, S5 1T 40 568 &
38.3.4.8 i

The submitted samples were complied with the stated requirements of UN manual of test and criteria,
part Ill, subsection 38.3
I, PRAEMMAARE S FF S UN38.3 ER, WKLt hEHE .
This report refers to the test data of the TCT170412B018-1 report to issue a report, which does not
involve new test items, the samples are the same except the Label.

Ak EZH WA S TCT170412B018-1, AW EHHINNATIE ., BRbrzEsh, Fean AR
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IX. Photo of The Sample &5 & A

Model %!5: BATTERY-LI-4S-18AH-R1

Photo 1 Front IEffj
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WWQL 02 OE OF 05 09 0L 08 06 )L 0L OZ OE Ov 0OS 09 OL 08 06 00Z0L 0Z OE OF 0S 09 0|

Photo 3 Internal Cell /A #fHL

)S 09 0L 09 06 0OZOL O OC OF 0S 09 OL 09

Photo 4 Internal Cell 4 Hts

******End of Report ?ﬁ%%%******
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ERF

Important Notice

1. The test report is invalid without the official stamp of TCT.
AR &P TCT & LK.

2. 'l?g'?Ody is allowed to photocopy or partly photocopy this test report without written permission of
AR TCT BlIFEIRL, A5 R sl 7 & A 5 45

3. The test report is invalid without the signatures of Ratifier, Reviewer and Testing engineer.
AEHEMAEN. FEAN. RERAZL TR

4. The report is invalid when anything of following happens — illegal transfer, reproduce,
embezzlement, imposture, modification or tampering in any media form.

MEAE, 26, . BH. Bk, sUUE S B e iR & B IR
5. Objections to the test report must be submitted to TCT within 15 days.

MR EBEE R MTWEREGZHE 15 RN AL A EE
6. The test report is valid for the tested samples only.

AR 5 SO A YA i AT 3L
7. The Chinese contents in this report are only for reference.

AAR P AU S

Shenzhen TCT Testing Technology Co., Ltd. YN T @D AT AR A PR A 7

1F, Building 1, Yibaolai Industrial Park, Qiaotou Village, Fuyong Town, Baoan District, Shenzhen,
Guangdong, China. 1 [E ™ = &R T 52 22 XAR KM SR AZ G 0 Tl 1 45 1 8%
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