TCT

Lithium Battery UN38.3 Test Report

UN38.3 Test Report
UN38.3 ik

Client
T

Add. of Client
FH 7 itk

Name of Sample

Lithium-ion Cell

[ESIT A BE N
Model 606090
W

Testing Laboratory

MAHALA

Shenzhen TCT Testing Technology Co., Ltd.
RN T8N A B R A TR A ]

1B/F., Building 1, Yibaolai Industrial Park, Qiaotou, Fuyong, Baoan District,
Shenzhen, Guangdong, China

PEHRE RN EZ XA T R TR 1 %K1 EB

Report No.

TCT181129B016

W5 G

Report Versions V6.0

A

Date of Issue 2019. 01. 01

HR A ( 7 _Cs Cy

Test Conclusion MR ZEIE:

The test results are qualified. UKL RAAEHK,
v 4+ &
. Lo, v
Tested by 40 A Alrta Tu \é\ﬂ\ﬂ

Approved by Hti#t A

H
Inspected by &% A: A”'}j %L?/ ' seal of TCT B2 8M (25%) |

Report No. % 4s+: TCT181129B016
Hotline: 400-6611-140

Tel: 86-755-27673339  Fax: 86-755-27673332



http://www.tct-lab.com/

TCT

[ . Sample Description #fh4

HBUN

Lithium Battery UN38.3 Test Report

Name of Lithium-ion Cell Model 606090
Sample 8 T
9 N Cip=!
=SB 2R =
Manufacturer
il i
Address
Hhk
Trade Mark L Shape Prismatic Size R ~f (90.5x62.0x
PR N 3| (LxWxT) 6.2)mm
Nominal Rated Limited Charge
Voltage 3.V Capacity 400(;m'?]h Voltage 423V
— i 14.8W
FRPRER & BE R & Fr e[RRI
Standard Maximum
Charge 2000mA Charge 4000mA E”g Charge 40mA
Current Current eent
_ . o= . + NS
BRI Fo BB R ek FoeRER SRR
Discharge Standard Maximum
Cut-off 3.0v Discharge 800mA Discharge 4000mA
Voltage Current Current
e AIREENAR TR i R BB Vi i K BB BRI
Cell Model Cell Nominal Cell Raped
Voltage Capacity
i = — = e =
RS i AT R oA
Start Testing Completing
Cells Number Date 2018-11-30 Date 2018-12-11
R N3 T
B A TEATIE F 3 SER I 3]

II.. Standard #riE

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

BEAE (CETaREYERIAENBE) #50,
M. Test Iltem MixIn H

XAltitude simulation = EEREH
XThermal test & Ei 50
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T.3.
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XShock ' &5

T.5. _ External short circuit #hifEHS
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Lithium Battery UN38.3 Test Report

IV. Test Method and Requirement JUiz /7 = FiZEsk

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.

_ArARERY e B A R R A TR T.1 2 T.5, 150 T.6 1 7.8 A et 7 Hhal i, 1l
WEH fERyeRH, w9 T.7 rIHEE T.1 % T.5 /%A MR R ER M,

Cells of 1#~10# are full charged after one cycle;

Cells of 11#~15# are 50% charged after one cycle;

Cells of 16#~25# are full discharged after one cycle;

Cells of 26#~35# are full discharged after fifty cycles;

Test environment condition: ambient temperature: 20 + 5 °C.
O 1108 — IRPEOREBIRES
W 1181589 — RIG R 50%FEERIRAS
N 16#-25# A — IRIEA e R IEBIRE

i 26#-35# 9 I HIRTE M e 2RI A
WA BT S - FAERIEE 20+ 5 °C,

Table 38.3.1: Mass loss limit
# 38.3.1: FREIRLIRE

Mass M of cell or battery Mass loss limit
B8 B BB AY BT & o1& R 1E
M < 1g 0.5%
1g<M<75g 0.2%
M > 75¢g 0.1%

In order to quantify the mass loss, the following procedure is provided:
Mass loss (%) = (M1 - M2)/M1 x 100
A E(LE, "THUTFARITA

[ 5125 (%) = (M1 - M2)/M1 x 100
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".

A - My RIHIATRTR, M2 RIRMERBRR, R ERRAAEE X 38.3.1 ProlRk(E, NAXA
“ERERLT

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 38.3.1.

BT T UE BB RS E RN S Bt R, BidE Rk (RafieEl 4
FMBSER, s |, R ARINE 38.3.1 PrAIHKE.

Venting means the release of excessive internal pressure from a cell or battery in a manner intended
by design to preclude rupture or disassembly.

SRR AR R N S BN T m RO R 0, B R SR AR A

Disassembly means a vent or rupture where solid matter from any part of a cell or battery penetrates a

wire mesh screen (annealed aluminium wire with a diameter of 0.25 mm and grid density of 6 to 7 wires per
cm) placed 25 cm away from the cell or battery.

FEAR IR FEHE S Bl ik 2 BB Tl BB T30 Y [E AR ) JBR 727 3 A B EB N el EB b 25 em AR 2 T (LA
0.25 mm FRERZZ, MKEEEGEK 6 £ 7 5£584) |
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Lithium Battery UN38.3 Test Report

Rupture means the mechanical failure of a cell container or battery case induced by an internal or
external cause, resulting in exposure or spillage but not ejection of solid materials.

ST AR N BRI IR 5 LAY BB A AR B BB AN ST IR LR, T pk N B SR Bl H, (B E (R I
Fire means that flames are emitted from the test cell or battery.

IR tE I M e e BB A KB E

T.1. Altitude simulation & FERHA

Test procedure Ui FEFF
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).

1560 B8 0N B M B i A E R ) S5 F BT 11.6 kPa Fn3FEIR EE (20 £ 5 °C) FAFEMED 6 h,

Requirement 2 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.

BB BE, LR, BMEE, EREmEE X, FHg M HRENmBmEidREHFke K
ANFHAEF T — I ATERER 90%, A REBEERAE H T NAK e 4 A R IR A A BBt e it

T.2. Thermal test {& IR

Test procedure K FEFF

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 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.

e R AE AR I IR S T 72 £ 2 °C IR TFEHED 6 h, HEFHERRIEES T-40+£2°C
HISRIE FAAREED 6 he P MRSIRBIR A 2 Bl S KB B IB) MR A 30 min,  MLFR /78 217, 2L586k 10 X,
P T A IR R M E MR BRI (20 £ 5 °C) FAFHL 24 h, X T RBUERSFIERH, H@ Tkt 30 iR B A i (8]
N #7912 h,

Requirement 2 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.

BN, R, R, ek, I e RRE N mEmE G FKE &
A/NFHAERTX RS ATER EAY 90%, A BB ZRANE H T RK 78 4 A B R A BBt A EB

T.3. Vibration #Ez&

Test procedure L+

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).
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I C I Lithium Battery UN38.3 Test Report

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
frequency is increased to 200 Hz.

BB FnEB i R [E TR B B, (ARG BT, JEREAER v] S HUERRIR TN, IRBNNE IETLIETE,

X EFARGANELE 7 Hz F1 200 Hz 2 18], F5[RI12] 7 Hz, 1 RIGHEIIEA 15 min, X—IRI RN =/ A FHE
LA EB LA RE AR — T TR B B AT 12 Ik, RILE 3 h, HH—ANIRTI T 18] G- i 1 (R,

MOTESRR X DB AT 12 kg IR FneER (B8 F/VilERH) |, FiXdi#Esd 12 kg AUERHL (K
Hiegph) AP,

YERFI/NVILEBHL © M 7 Hz JF4h, PREF 1 gn BUSRINEEE, BERISRIKRE] 18 Hz, R/E FHRIEIRFFE
0.8 mm (S 1.6 mm) , FHHEINSRREBEENHE RS 8 gn BRHFELA N 50 Hz) . FHEENNHE R
8 gn IE BN =R 1 INE] 200 Hz,

X F KRB’ © M 7 Hz FF4h, REF 1 gn BURIONEEE, [EBISERKAE] 18 Hz, AR5 PHRIEIRFF(E 0.8 mm

(B 1.6 mm) , FFEHEISIERE BB RR] 2 gn BURAAR 25 Hz) , FHEENEERFHE 2 gn

ELE] SRR INE] 200 Hz,

Requirement 2 3R

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.

BB B, LR, BMEE, EHEmEE X, FHg MHRENmEmEidRElTRke K
ANFHAEF T — I ATERER 90%, A REBEZERAE H TR 54 A s IR S A BB N e it

T.4. Shock 't

Test procedure ML
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.
R0 B BN RN ER L WM SR R E AR IR I 2L b, SRS A M A M BB AT A 2L
A BETHEZIEENNIREE 150 gn FlikitFFEL091E) 6 ms fy - ErZhth, 7 KRB ETFEEZIGEN
M 50 gn FIRKHRFEEATIE] 11 ms AU IESL i,
A R TE AR S TR TR MO B A, /IR e 5 SRR BRI 6 ms,  ATREB i
Pk RPN B 11 ms A ERZik iy, T imfe fEAY A AR R Y B B/ MG B INE B,

AN B BB AR (L = A AR TR ELRY BB 222 S AL IE M 25 = kididh, BB EN T A& = kith,
RILE 18 ki,
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Lithium Battery UN38.3 Test Report

Requirement % sk

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.

BB LS, LR, T, THZf R K, JF e RSRNEmEn A KE &
ANTHAEBITR WU ATEBEA) 90%, A7 %8B R ZRAE M TN 58 e i sB IR AR A BR RN A e it

Battery Minimum peak acceleration Pulse duration

150 gn or result of formula
Small batteries 6 ms

Acceleration(gn) = m————
[{1o0850

|
MAase = 4

whichever is smaller

50 gn or result of formula

Large batteries ) 11 ms
Acceleration(gn) = (73 0000)

{ mass*

. . ‘\'
whichever is smaller

* Mass is expressed in kilograms.
*for & TR

T.5. External short circuit #MEB4EE

Test procedure UK FEFF

The cell or battery to be tested shall be 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 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.

The short circuit and cooling down phases shall be conducted at least at ambient temperature.

MY BB B BB AN PRI A BIMEIR 57 + 4 °C Jiv, FRIAATAMIALRS, FEIEAY I B He s T 88 R e BB Y
ReFFmgil, JEREEE SR, MR MEEICERTT, o/ B EF B AR EZED 6 h, KEBX
FRER M AE K AT IB) R 12 h, SRFFEEN BB MhAE 57 + 4 °C M 5L F 2% — P RLE/T 0.1 Q ISR I,
EBNECEBMIR SR 57 £ 4 °C 25, MBS 1 h, KA MBI T 25 R TTH19— 8k T 57
+4°C,

FLIRFOREIR B B 220 NAE IR BEIR B AT,

Requirement % 3k

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.

ERNFIER AN IR EE N 170 °C, I HAE B P XY /m 6 h WA, TR, oK,
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. Lithium Battery UN38.3 Test Report
T.6. Impact / Crush E#ith/HE

Test procedure — Impact (applicable to cylindrical cells not less than 18.0 mm in diameter)

WA - EMrbts CEHTEZKRT%T 18.0 mm HIEHZ M)

The test 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
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.

MK R N EOC RS B IR E B, —1R 316 BRI ENRAE L, IR 15.8
mm=0.1mm, KEED6cm, sEBEEREER Y, BROEHEZKE, F£9.1kg+0.1kg FEFEM 61+2.5

cm & FERR PR B R AU S0 A2 XBA, (] — /N LR R, XS PR B R P ) i/ O T L B0 B N
LIPER, HEPIESE EH T 5 S%ES KRB 90° % T,

ST IR AE G, BV G AR F AT, R AR O RN 15.8 + 0.1 mm &l im
PO e, B — N B A — Ik,

Test procedure — Crush (applicable to prismatic, pouch, coin/button cells and cylindrical cells less than
18.0 mm in diameter)

MRSy — 55k GEM T, &%, sm/ A S fmEAEENER/NF 18.0 mm)

A cell or component cell is to be crushed between two flat surfaces. The crushing is to be gradual with a
speed of approximately 1.5 cm/s at the first point of contact. The crushing is to be continued until the first of
the three options below is reached.

(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 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.

FrER S EOT R R B E M AN Z BIRTE, BRI EEEHINKR, TEH— Nl EAYEE RN 1.5
cm/s, FFEFEIET, EEIHIMLAT =FiFilz — -
(@) fnAy /) &R %] 13 kN + 0.78 kN ;
(b)EB SRR T ReZE4 100 mV 5 5
(C) BB AT AR IR EE ) 50%3 2%,
—H3RBIRRE S, BE TR 100 mV 808 %, sl R EEDKFEER) 50%, HIalfigbrE /),
ﬁm%%ﬁéﬁﬁﬁﬁﬁﬁﬁm%ﬁ%ﬁﬁ@ﬁ ARSI AR AR, REPRETMGIEE
=] No
AR ER N EOT B U — kBT RS, ISR AE S IR SN EE 6 h, 135G JE 2 AR A HoAth
YA EREIHA T,
Requirement % 3k
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.

BB R TC A R EA N IR E AN 170 °C, I HAE IR P R 3/e 6 h PNIEf#A, Jolt k.
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Lithium Battery UN38.3 Test Report
T.7. Overcharge & FeEB

Test procedure i 25
The charge current shall be 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 18 V, the minimum
voltage of the test shall be the lesser of two times the maximum charge voltage of the battery or 22 V.

(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.

Fr B8 BB It O il A W AU KR S BB ER IR M5, ISR/ NEBIR AN T -

(a) HEPARINAFTBEBEAKT 18V I, IR/ NBERN & Bl KRB EAMATE 22V
FHHIBUINE,

(b) Y EMHEINA FEEBEBEMET 18 V, I K/ NBERN &R K FREBEBEMN 1.2 £,

RN AEIBEIREE NI T, AT RARIBIAY 24 h,
Requirement 2 3R

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

e R A R PRI fE 7 RN C#R, ok k.,

T.8. Forced discharge a& il B

Test procedure UK FEFF
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.

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).

mEE/[\EE'JETE%i%?ETETﬁlz VT BB BRI AR B AL A BB It 55 T 1 1 s ML ) e K T BB BRI B S T 5 7l

BN G324 RN B PH B3 2 AR BX DUB T BIRILE A/ ML R BRI, 5 EBEAUILERIE) (BN h) 55
TEOHEUER ERLIAI VAR (BALA)
Requirement 2 3R

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.

ARFEEB g AR A B SRR A R AR S 7 RN E#RA, Tk,
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Lithium Battery UN38.3 Test Report
V. Test procedure N itz

Sample Preparation
R
Pretreatment
FeAEE
Altitude simulation
1 ZE RS HA
Y
Thermal test
?Ef%iﬁ%ﬁ
A Y
Vibration Impact / Crush Forced discharge
IR oy 5T 554l EE,
Y
Shock
g
Y
External short circuit
ANk [Tk
\ 4
Finished test
SEAIEE
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Lithium Battery UN38.3 Test Report

VI. Main Test Apparatus =% 25

Serial No. Name of Equipment Model Aalibration Date
/Due Date
RE RS 1554 7N ige o
Low Altitude Simulation 2018. 04. 20
TC-BO1 Tester GX-3020-Z
{5 I s 2 h B B 2019:04.43
Vertical Shock Test 2018. 04. 20
TC-B04 Instrument SY10-2
TEMHPERL A 2019. 04. 19
Vibration test instrument 2018. 04. 20
TC-B05 L ES-3-150
Eahidie A 2019. 04. 19
Battery Test System 2018. 04. 20
TC-B0O7 S CTS 20V/10A
== N i A 2019. 04. 19
Crush Test Instrument 2018.04. 20
TC-B11 L BE-6045T
T 227 e 45 R i S AL 2019. 04. 19
Battery Short Circuit Tester 2018.04. 20
TC-B13 o/ GX-6055-B
BB S I J AL 2019. 04. 19
Electronic Balance 2018.04. 20
TC-B14 PTT-A+300
B K 2019. 04. 19
Data Collector 2018. 04. 20
TC-B15 o 34970A
B R 2019. 04. 19
DC POWER 2018. 04. 20
TC-B18 o P2TSW 80-27
=R/ 2019. 04. 19
Battery Impact Tester 2018. 04. 20
TC-B21 \ . BE-5066
BB L S5 R B AL 2019. 04. 19
Digital Multimeter 2018. 09. 11
TC-B25 3 15B
e H#k 2019. 09. 10
Programmable high & low 2018. 09. 11
TC-B10 temperature test chamber BE-TH-150M8-4
AR IR IR R L 2019.09.10
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TCT

VI, Test Data Mz EE

T.1. Altitude simulation & FERELHA

Lithium Battery UN38.3 Test Report

TeSt _ N \4\/_\;4‘ N, \4\/_\
sample | NO Pre-test I3l | After test i3 /5 Mais I:.OSS Change Status
status | gz | Mass | Voltage | Mass | Voltage b=Siab’S ratio o
[sa = =N £
T RE o | BE | BRER | 8 (%) BEE%) |
NS (9) V) (9) V)
1# 69.300 4.22 69.300 4.21 0.00 99.8 Pass &%
hFuII . 2# | 68.850 | 4.21 | 68.850 | 4.21 0.00 100.0 | pass &4k
charge
afterone | 3% | 67.680 | 422 | 67.676 | 4.22 0.01 100.0 Pass 4k
C;C': 4# | 67.810 | 421 | 67.810 | 4.21 0.00 100.0 Pass &1
— RGP
—— 5# 67.560 4.21 67.560 4.20 0.00 99.8 VAN
fe TR ER IR Pass &%
= 6# 68.020 4.22 68.020 4.22 0.00 100.0 Pass &%
7# | 67.650 | 421 | 67.646 | 4.21 0.01 100.0 Pass 4k
8# 69.000 4.22 69.000 4.22 0.00 100.0 Pass &%
o# | 67.990 | 421 | 67.990 | 4.20 0.00 99.8 Pass 4
10# | 68.020 | 4.22 | 68.016 | 4.21 0.01 99.8 Pass 4k
Notes 7E#: Ambient temperature ¥FEZIRE: 23.5 °C,
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And Change
ratio is not less than 90 %. Mk/&, LB, TS, TR, EHEEmLE X, BEHA/NTF 90 %,

T.2. Thermal test {& 110

A A
s;-risptle No. | Pre-testi3un | After test If4u/m Mai.s loss | Change Status
tat Mass | Voltage | Mass | Voltage | Fi&Efizk ratio
ot | 7| BER | RE | BR| BE | (%) R
MLEE i 2= : S : BB & H(%)
NG ) V) (9) V)
1# | 69.300 | 421 |69.282| 4.17 0.03 99.0 Pass 444
Full 2# 68.850 4.21 68.825 4.18 0.04 99.3 Pass &4
charged
afterone | 3% | 67.676 | 422 | 67659 | 4.18 0.03 99.1 Pass &t
I
C;CE: 4# | 67.810 | 421 | 67.790 | 4.18 0.03 99.3 Pass &1
— KA E
- S5# 67.560 4.20 67.536 4.17 0.04 99.3 PN
5 e Pass &%
PN 6% 68.020 4.22 67.996 4.18 0.04 99.1 Pass &%
T# 67.646 421 67.628 4.17 0.03 99.0 Pass &%
8# 69.000 4.22 68.974 4.18 0.04 99.1 Pass &%
O# 67.990 4.20 67.970 4.17 0.03 99.3 Pass &%
104 | 68.016 | 4.21 | 67.992 | 4.17 0.04 99.0 Pass &k

Notes 7E#: Ambient temperature ¥XEZIEE: 23.8 °C,

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And Change
ratio is not less than 90 %. WId/E, #FduLiB. Tl TR, TCEEiE Ak, BEEA/NT 90 %,
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T.3. Vibration #E5

oo o

Lithium Battery UN38.3 Test Report

Testl Pre-test I 3ur1 | After test i3 /m Massloss | ch
sample | o ange Status
status Mazs Voltage Mas: Voltage | =g ratio
Wiggga | oy | R BEOBE O RE g | gy 00 | BR
INGS (9) V) (9) V)
1# 69.282 417 69.282 4.17 0.00 100.0 Pass &#%
2# 68.825 4.18 68.825 4.18 0.00 100.0 Pass &%
Full
charged 3# 67.659 4.18 67.659 4.17 0.00 99.8 Pass &%
afgrcf)ene 4# 67.790 4.18 67.786 4.18 0.01 100.0 Pass &
5# 67.536 4.17 67.532 4.17 0.01 100.0 VAN
—YKTEI%: Pass & 1\%’
f& EER R 6# 67.996 4.18 67.996 4.18 0.00 100.0 Pass &%
7 T# 67.628 4.17 67.628 4.16 0.00 99.8 Pass &%
8# 68.974 4.18 68.974 4.18 0.00 100.0 Pass &%
o# | 67.970 | 4.17 | 67.970 | 4.17 0.00 100.0 Pass &4
10# 67.992 4.17 67.992 4.17 0.00 100.0 Pass &%

Notes F¥: Ambient temperature ¥ EEIRE: 23.3 °C,

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And Change
ratio is not less than 90 %. Mist/a, A5 EBk, L=, Tffk, ok, BEER/NT 90 %,

T.4. Shock 't

s;ri;ﬁe No | Pre-testim3upl | After test i4u/m Masgs loss | Change Status
Status | 52 Ma;s Voltage Masﬂs Voltage | P&k ratio i
Wit afk | B ) EE | BE | )| ek
RS ) V) (9) V)
1# | 69.282 | 417 | 69.282 | 4.17 0.00 100.0 Pass 4k
Chl;:gled 2# | 68.825 | 4.18 | 68.825 | 4.18 0.00 100.0 Pass 4k
afterone | 3# | 67.659 | 417 | 67.659 | 4.17 0.00 100.0 Pass 4k
ovele | 4y | 67786 | 418 | 67.786 | 418 0.00 100.0 Pass &
;;ZE?; 5# | 67.532 | 4.17 | 67532 | 4.17 0.00 100.0 Pass 4k
= 6# | 67.996 | 4.18 | 67.996 | 4.18 0.00 100.0 Pass 4k
7# | 67628 | 416 | 67.628 | 4.16 0.00 100.0 Pass 214
8# | 68974 | 418 | 68.970 | 4.8 0.01 100.0 Pass 214
o# | 67.970 | 417 | 67.970 | 4.17 0.00 100.0 Pass 214
104 | 67.992 | 417 | 67.992 | 4.17 0.00 100.0 Pass 4k

Notes 7E¥: Ambient temperature 53R JE: 23.6 °C,

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire. And Change
ratio is not less than 90 %. /5, LGB, TR, AUk, CAZFoEk, BEER/NT 90 %,
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T.5. External short circuit A 41 Lithium Battery UN38.3 Test Report

Test sample status No. Maximum external temperature (°C) Status
DR SRS ERE FK A =i (°C) G
1# 107.9 Pass &%
2# 119.3 Pass &1
3# 106.5 Pass & #&
4# 112.7 Pass & #
Full charg;zcc:eafter one 54 106.0 Pass 24
—RIE RIS 6 90.4 Pass £1#
# 89.8 Pass &%
8# 91.7 Pass &1
o# 84.4 Pass &%
10# 88.3 Pass &
Notes F¥: Ambient temperature FEEIRE: 23.4 °C,
Test sample 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.
M4 R iR B N 170 °C, MR SRS 6 h WEfRIR, B, Tk,

T.6. Crush &

Test sample status No. Maximum external temperature (°C) Status
AR SRS UERe i =i (°C) G
11# 235 Pass /El\%
50% charged after

one cycle 12# 23.5 Pass A
*U*{fﬁff)‘ﬁzgo%?ﬁ% 13# 235 Pass 44
14# 235 Pass /EI\%
15# 235 Pass /El\%

Notes 7E¥: Ambient temperature 55 E: 23.1 °C,
Test sample 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.

M LR L A 170 °C, M 5 MIKE 6 h ok, o, ok,

T.7. Overcharge I &8
(Not Applicable) 5 A
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Hotline: 400-6611-140 Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com



http://www.tct-lab.com/

[ — — oo oo

) Lithium Battery UN38.3 Test Report
T.8. Forced discharge a&fillixEE

Test sample status No. Status
ARAF RS RE &R

16# Pass A&

1r# Pass &%

18# Pass &%

19# Pass &%

Full discharged after one cycle 20# Pass & 1%
—RIER TERILERIRTS 21# Pass &%
22# Pass &%

23# Pass &

24# Pass A&

25# Pass &

26# Pass &4

27# Pass &%

28# Pass &%

20# Pass &%

Full discharged after fifty cycles 30# Pass &%
50 MEFE LIRS 31# Pass &
32# Pass &

33# Pass & #

34# Pass A&

35# Pass &4

Notes /£ ¥: Ambient temperature HEEIREE: 23.3 °C,
There is no disassembly and no fire during the test and within seven days after the test.
HEAATEMNE RN S 7 RINEMIER, Tk,
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I C I Lithium Battery UN38.3 Test Report

VI, Picture of the sample B

Picture 2. Cell view
B A 2. 2R 0E

xR *End of Report ?E%:é:é: *kkKkk

Report No. fx#54% %5 TCT181129B016 Page 15 of 16 #; 15 T1 4t 16 T1
Hotline: 400-6611-140 Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com



http://www.tct-lab.com/

I C I Lithium Battery UN38.3 Test Report

Important Notice

n.n%lﬁ

1. The test report is invalid without the official stamp of TCT.

AIREBT TCT sE =L

2. Nobody is allowed to photocopy or partly photocopy this test report without written permission of
TCT.

REE TCT B AR, A5 Hil il oy 1 & AR S .
3. The test report is invalid without the signatures of Ratifier, Reviewer and Testing engineer.

AREBTEHAEN . BN, K ERANSH TR,

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

FERLE, ZH WA, B, R SRR ARSIk GBI
5. Objections to the test report must be submitted to TCT within 15 days.

R EFE AW, NTWREIRE 2 A 15 KA AL FEH,

6. The test report is valid for the tested samples only.

AR A IS AV AE A2

7. The Chinese contents in this report are only for reference.

AR E PPN ENESE,

Shenzhen TCT Testing Technology Co., Ltd. TR A AR A R A ]
1B/F., Building 1, Yibaolai Industrial Park, Qiaotou, Fuyong, Baoan District, Shenzhen, Guangdong, China

FIETRE IR L K@ AR E R T 1K 1/E B
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