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Lithium Battery UN38.3 Test Report

UNITED NATIONS “Manual of Tests and Criteria” (ST/SG/AC.10/11/Rev.7 Section 38.3)
BoalE GRIBASREFN) B-DETHEE 38.3 .

[II. Test ltem A H

T.1. [KAltitude simulation 7= &L T.5. X External short circuit #hiBHEEE
T.2. HEThermal test 5 & iRL% T.6. EImpact &/ O Crush H7 &
T.3. [@Vibration #Ezh T.7. KOvercharge id 72k

T.4. [[Shock /iy T.8. [XForceddischarge alE

IV. Test Method and Requirement i 5 ¥ 1 2 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. 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.

AR ESEERIZBIEFEATRET1 2 T.5. B T6 £ T.8 fiastirEmiRierer. R_%T7
A UMER R AR T1 2 75 E A RRE A B et /T,  DMEMIIE 8 7o IO R it

Batteries of B1#~B4# . B9#~B12# are full charged after one cycle;

Batteries of B5#~B8# . B13#~B16# are full charged after twenty-five cycles;

Component cells of C1#~C5# are 50% charged after one cycle;

Component cells of C6#~C10# are 50% charged after twenty-five cycles;

Component cells of C11#~C20# are full discharged after one cycle;

Component cells of C21#~C304# are full discharged after twenty-five cycles;

Test environment condition: ambient temperature: 15-25°C, ambient humidity: 40-70%

Eh B1#~B4# | BOH~B12#4 1 IRIEFRH RS

Fiith BS#~B8#, B13#~B16#Y 25 IKIEFH R A:

AR D C1#~C5#M 1 IRTEFNE 50% 78 FRA:

AR EE S CO#~CA0#K 25 IKTEH G 50% 7t B IRAS :

AR R C11#~C2084 1 IR 52 2 TR

2 R FETS C21#~C30#H 25 IR l# 72 4 B AR A «

R A HIBEE. 15-25°C, WHERE: 40-70%

In order to quantify the mass loss, the following procedure is provided:
Mass loss (%) = (M1-M2)/M1 x 100
RERAOENE, TAUTAKITE:
B (%)=(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 2EBATHRE, M2 2RREHRE. RAERAANEL TRMIIEE, MY ERE
K"

Mass M of cell or battery Mass loss limit

FEL U B Pt 1 B T EHRKRE
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Lithium Battery UN38.3 Test Report

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.

2R AR IETT LAE 2R RV KA FUA RSB B iR L, BRI B R I iRk CAEE
EiAhE. RiEE. BEiFE) , RERNRERT LRI HE.

Intest 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.

IR T A £ T 4, HSNEMMGR T 2R LS. Tk, TRk, FAs ks
B P TS T BT B B I AN T A T X — IR AT B T 90% .

T.1. Altitude simulation =R

Test method ik /7

Test cells and batteries are stored at a pressure of 11.6 kPa or less for at least six hours at ambient
temperature (205C).

L6 E A Bt g B R IR ST SR T 11.6 kPa FIFREEIE 5 (2045 °C) T A7 LE 2> 6 /T .
Requirement 23k

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.

BRI AT IR . M. TR, TERERITEAE K, 3 LA a7 R BA TR e
A /INF A AT 35— o i P 4] 90%.

T.2. Thermal test & & X%

Test method %1%

Test cells and batteries are to be stored for at least six hours at a test temperature equal to 7242°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%). For large cells and batteries the duration of exposure to the test temperature extremes should be at
least 12 hours.

AR A it BT R IR S T 7202 CHISR M T ED 6 N, BB BERERE S T-4022°C
FIZEAE T A D 6 /NS PR R 2 B R B AET R [AIfR 75 80 238, ILREF ERHAT, HL5epk 10
KA, BEBRAE RS EREHIRIEE(2045°C) FHE 24 /i, X FREBESMER, 2&E Tk
REG IR L IR (B 2/ WD 12 /N
Requirement £k

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.

RN AUTTIE N . Tl TR, THENTE A, FEEA R B AR 5 AR
AT R AR AT X — a0 Al L E H 90%.

T.3. Vibration {E3)
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Lithium Battery UN38.3 Test Report

Test method iy

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.

BB EF TR G G0, BAMIEMEAER:, JFaEEEnT S e Rk, RSINE EZETE,
XM 7 Hz M 200 Hz 2 8], FRER 7 Hz, BEA15 2. X3RRI =AM EERHs
GERG MR- HERT 12 R, BILNE 3 /M. FF—MRBT7 F A 5 i HE E.

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).

PERS FEU R A4, A RS E AT 12 Tt (RSN R ) . A EE#ET 12 T
e (R EAR) FRTAE .

For cells and small batteries : from 7 Hz a peak acceleration of 1 gnis 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.

A ELRVN R . W\ 7 Hz TFHG, (R4 1 gn BOBCIIEE, & BUREIAE] 18 Hz, MRKRIERIE
0.8mm CEAZES 1.6mm) . HHHEISRER HBNSEINE LA ] 8 gn (HIFRL) 50 Hz) .« KU FEARFFE
8 gn E 2SHE 02 200 Hz.

For large 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 2 gn occurs (approximately 25 Hz). A peak acceleration of 2 gn is then maintained until the
frequency is increased to 200 Hz.

RBEA: M7 Hz Hin. {REF 1 gn BIRCRINER, HIMIRAT] 18 Hz. AR /EHRIE{RAFZ£ 0.8mm
CEALRE 1.6mm) . 388 S B E D &k 2 2 gn R ZA 25Hz) - B EInE S FFE 2gn E
B\ SF 2 A N2 200 Hz.
Requirement £k

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.

BRI . T, TAE. TRERTAE A, LR e 7 i 5 PR
B /INF 273 — e i P B 90%.

T.4. Shock Mh7

Test method &% ik

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.

I A AR R E R R b, RN EEE IR ETE T,
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 subjects to a half-sine shock of peak acceleration of 50 gn
and pulse duration of 11 milliseconds.

BB S (E I 150 gn MR EET 7] 6 ms B Eskirhad. A, AR ENZE S 0E(E
DOENE 50 gn ARt RFAR R E] 11 ms B2 LIz .

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 & milliseconds for small batteries and 11 milliseconds for large batteries.
The formulas below are provided to calculate the appropriate minimum peak accelerations.

TG Rt IESRE T, VR EINE R AR e B BRI . /DRI Bk R AR 19 6
ms, ABEMEIBKFRER AR 11ms. FTHREARZERAR T E &S/ MR EMERE.
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Lithium Battery UN38.3 Test Report

Battery Minimum peak acceleration Pulse duration

150 g, or result of formula

11100850

Acceleration(g,) =, || =
\\ mass *

Small batteries

whichever is smaller

50 g, or result of formula

I 30000 |

Acceleration(g,) = .|| — |
\\ mass * )

Large batteries

whichever 1s smaller

* Mass 1s expressed in kilograms.
= ZIN IR 3 [ AR (]

150 gn Biit B4 R PR/ EHE Bms
100830

mEE (gn) = J(
mass

50 gn BB R BRI IHE

30000
DR (gn) = J(

mass

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.

B~ R B A AT = A BAR IR B R B it e T (MR B MR =R, BEERSFE%=
Kby, BIRESE 18 kit
Requirement ZZ3k

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.

LA CB R O MR ORI, I BRI H B B A A T R R
AT RAERTIX— R 5 AT L E 90%.

T.5. External short circuit #5555 5%

Test method il 5ikE

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 ohm.

R D B R R BN — B 1), DMS HANRIR IS SR MU B 5744°C . IR A B4 RE 2 o A
S BT R AR T SR pe B B, SR [ R EPRG I ID T . A0 RSN [ A PR R, 3T/
S F et 7 AR MR B 2 /D 6 A DEF, XTSRRI E 12 N SR E R B
£ 57T+4°C T2 BN T 0 1QRIKEEEF A .

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.

0 BN R B B B B PR TR 0] B 5724°C [T 2 DFFEE 1 DET, BPRT M, S RIRIE R E RS
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MR R IR B R R H — L T .

The short circuit and cooling down phases shall be conducted at least at ambient temperature.
#L BN % KN B 22 /b R AR B R B T kAT
Requirement #k

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 test.

R AR A FEIR AT 170°C, FAERBIEST RRRE 6 M ALK, THE, TEA.

T.6. Impact / Crush J& di/H5f [k

Test procedure — Impact (applicable to cylindrical cells not less than 18.0 mm in diameter)
WAL - Fd GERTERRTST 18.0 XKL EREARE ES

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.

R A B RO MR UE P R R b, — 4R 316 R AR R AU Wi L, SR E 42 15.8 BoK40.1
22X, KEED 6 EX, sl SHRREMRE, MOHFZKE. B8 91 Tw01 TRMEREM 61525 E
KR IR MR 2 X Ab, A — LA R SRR A R P EEE R EE L %
#l. EEVEREEHTI SBFERE KTV IERTNZ 90 EET.

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.

SRR, RN 5 FHEERFTH SEIESEFORER 15,8401 2XTEMEMPAMEE.
B HeT—kEL.

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

MR- HiE CEMTHER, 8RN, Eh/AfsmEEEESERNT 18.0 2X)

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.

o OB B A PRI P F I 2 (BT I, $7 I /B HhR, RS A~ Eel s BRI 2915
cmis. FFEREMT, ERMMULF=MERZ —

a) The applied force reaches 13 kN + 0.78 kN
b) The voltage of the cell drops by at least 100 mV,;
¢) The cell is deformed by 50% or more of its original thickness.
a)fE IR /iA 2] 13 kN £0.78 kN:
b)FE &I E FFEE L 100mV;
o) B AL FEARTA B R 45 15 [ K BO%ELE & .

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.

—BIER& AL BETRE100mY BEE, BURE LA £ IAR FIRE R 50%, RVATEER L /).

A prismatic or pouch cell shall be crushed by applying the force to the widest side. A button/cein 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.

Pt o 83 U M IR TR T B AL T PR R e M PR R TR B o R I PRSI M, 55 0 T
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= Lithium Battery UN38.3 Test Report
HHIA RN .

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.

A B FLE BRI éﬂ# Ul — R E 5. RS 6 /. wEe AV A 2 Al At 2k wlis
B FL O B L PR AT

Requirement ZL3k

Cell and compenent 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 test.

R AR A IR E AT 170°C, FEARRIEYEREE 6 MY ATRIEK, TEX.

T.7. Overcharge 17 &

Test method #Hil&%5ik

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

o FE F I 9 A R T AR D R R R FuEE R I A . i3 iR N R
{a) Whenthe 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.

{b) Whenthe manufacturer's recommended charge voltage is more than 18V, the minimum voltage of
the test shall be 1.2 times the maximum charge voltage.
(a) i REREART 18 (T, 4Gy e R 2 r it B oK 7o F R B P 5 88 22 R
PRI
(b) Wl PR R E LT 18 A5, IR/ L R 2 it B A SRR R B R 1.2 {5,
Tests are to be conducted at ambient temperature. The duration of the test shall be 24 hours.
W NEMIRE AT AT LR (] R 24 /N
Requirement ZL3K

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

7o FE Fath R AE AR T PR P AR EE 5 7 RIS, Tk .
T.8. Forced discharge &I &

Test method ik 7

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.

BAENEEMNTIRE T 5 12V B I A A IR 5 BRIE AR 40 L IR S T 35 1 45 B SR i R PR B 1 T 3R
B .

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).

B S 5 N1 2 A B R B A7 8 R B LA 5 0 7 R B B B o 1 B TR R ) (Y S )
ETHOSHFEEER AR GIERE (B2 A) .
Requirement #k

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.

JR B ER B UG M IR TR AR 5 7 RN TR, Ak
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V. Test Procedure JjiA i 4

Marking
FRARFf

.

Pretreatment
ik

v v v
Samples of fF i Samples of FE i Samples of Ffdh Samples of Ffih
B1#~B8# C1#~C10# Bo9#~B16# C11#~C30#

v

Altitude simulation

AL

'

Thermal test
i e

v A 4 k 4

Vibration Impact / Crush Overcharge Forced discharge

Rl il E A o i R

X
Shock

i

h 4

External short circuit
SRR B

Finished test
56 R,
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Lithium Battery UN38.3 Test Report

T.1. Altitude simulation = EE#411

Misss Voltage after

loss

Pre-test %% Al After test i35
The state of test/Volt
ecsélzlase © Mass | Voltage | Mass | Voltage eTore-ct)e:tge Status
. y = = R , , =
Bk wE | wE | RE | RE R gpeem | AR
@ | ™ ©) V) %) | B e R (%)

Full charged 349554 | 29274 | 349540 | 29253 0.004 990.928 Pass &%
after one
cycle

1 RIEH S5 3491.36 | 29.267 | 3491.22 | 20.246 0.004 99.928 Pass &%

349235 | 29.288 | 3492.07 | 29.260 0.008 99.904 Pass &1%

RS B4# | 3496.47 | 29.281 | 3496.19 | 20.253 0.008 99.904 Pass &%

Fullcharged | Bo# | 349292 | 29.295 | 3492.64 | 29.267 0.008 99.904 Pass &1%

after
twenty-five B6# | 349463 | 29.260 | 3494.49 | 28.239 0.004 99.928 Pass S1%

cycles
25 RGN e
R

Br# | 3495.72 | 29274 | 34895.58 | 29.246 0.004 99.904 Pass &1%

B8# | 3496.08 | 29.267 | 3486.80 | 29.239 0.008 99.904 Pass &1%

Notes £#: Atmospheric pressure &5 E58:1.013 X10°Pa, Ambient temperature IR 23.4C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

MG, BbARERE. RS, R, REEMRE K.

T.2. Thermal test I8 5%

Mass Voltage after

loss

Pre-test i4& 3l After test i35 /5
The state of test/Voltage
cells Mass | Voltage | Mass | Voltage ot pre-test Status
s : =y = i B 1R ; 5 2
B iR R G BES-REQ ) BEEE SBEdm |
@ | ™ () V) (%) | s K (%)

Full charged 349540 | 29253 | 349512 | 28.833 0.008 98 564 Pass 1%
after one
cycle

1 RIEF S 349122 | 29246 | 3490.94 | 28.824 | 0.008 98 557 Pass &%

3492.07 | 29.260 | 3491.65 | 28.831 0.012 98.534 Pass &1%

R B4 | 349619 | 29.253 | 3495.77 | 28.826 0.012 98.540 Pass &%

Fullcharged | BS# | 3492.64 | 29.267 | 3492.36 | 28.840 0.008 98.541 Pass &%

after
twenty-five B6# | 3494.49 | 29.239 | 349407 | 28.817 0.012 98 557 Pass 1%

cycles
25 k1B
AR

Br# | 3495.58 | 29.246 | 3495.16 | 28.819 0.012 §8.540 Pass &1%

B8# | 3495.80 | 29.239 | 3495.52 | 28.812 0.008 98.540 Pass &1%

Notes £#: Atmospheric pressure K5 E58:1.013 X10°Pa, Ambient temperature ¥FIFiEE: 23.5C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

MG, BARERE. R KRR, REEMREK.
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Lithium Battery UN38.3 Test Report

T.3. Vibration #Ezh

Pre-test {26 71 After test 3% 5 Mass Voltage after

The state of test/Voltage
cells Mass | Voltage | Mass | Voltage loss pre-testg Status

. . =, =, FER . . éﬂ:
ﬁlﬁl%% Dﬁ% EEE Dﬁ% EEJ_‘TE & i;/’“% lﬁ%‘iEEﬁﬁ—ihﬁ n%
@ V) @ V) (%) | wh AT (%)
Full charged 349512 28.833 34394.84 28.805 0.008 99,903 Pass &%

after one
cycle

1 RIEF S 3490.94 | 28824 | 349066 | 28798 | 0.008 99.910 Pass &%

3491.65 | 28.831 | 3491.51 | 28.812 0.004 99.934 Pass &%

R B4 | 3495.77 | 28.826 | 34856.49 | 28.796 0.008 99.896 Pass &1%

Fullcharged | Bo# | 3492.36 | 28.840 | 3492.22 | 28.819 0.004 99.927 Pass &%

after
twenty-five Bo# | 3494.07 | 28.817 | 3493.79 | 28.787 0.008 990.896 Pass &1&

cycles
25 k1B
T EE AR A
Notes 7i#: Atmospheric pressure A= E5%:1.013 X 10%Pa, Ambient temperature FriEiRE: 23.6C

After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

MidJE, BtARERE. RS KRR, REEMREK.

Br# | 349516 | 28.819 | 3495.02 | 28.789 0.004 99.896 Pass &%

B8# | 340052 | 28.812 | 3485.24 | 28.791 0.008 99.927 Pass &%

T.4. Shock M

Pre-test iR %51 After test iR3% 5 Mass Voltage after
test/Voltage
pre-test

The state of

cells Status

Mass | Voltage | Mass | Voltage loss
RS FE | mE | EE | A ﬁffjﬂ RiEEs | SR
@ (V) @ V) () | i e R (%)

Full charged 349484 | 28805 | 349470 | 28784 0.004 99.927 Pass &%
after cne
cycle

1 RIEFR S 3490.66 | 28798 | 3490.52 | 28.777 | 0.004 99.927 Pass &%

3491.51 | 28.812 | 3491.23 | 28.782 0.008 99.896 Pass &1%

AR Bd# | 3495.49 | 28.796 | 3495.35 | 28.768 0.004 99.903 Pass &1%

Fullcharged | B5# | 349222 | 28.819 | 3491.94 | 28.791 0.008 99.903 Pass &%

after
twenty-five B6# | 3493.79 | 28.787 | 349351 | 28.770 0.008 99.941 Pass &1&

Byeles B7# | 3495.02 | 28.789 | 3494.88 | 28761 | 0.004 99.903 Pass &4

25 KGN JE
W ERAS

Notes E#: Atmospheric pressure K5 E58:1.013 X10%Pa, Ambient temperature FIFiEE: 23.4C
After the test, there is no leakage, no venting, no disassembly, no rupture and no fire.

MR, mEbREdE. RS REER. REERAARE K.

B8# | 349524 | 28.791 | 349496 | 28,763 0.008 99.903 Pass &1%
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Lithium Battery UN38.3 Test Report

T.5. External short circuit 7B

The state of cells : External Peak temperature(C) Status
FE R A RVl R B SRR (C) ERES

56.7 Pass &%

Full charged after one 57.0 Pass & #%
cycle ' -

1 IRTEHE R RS

57.1 Pass &%
56.8 Pass &%

57.2 Pass &%

Full charged after 56.9 Pass &%
twenty-five cycles

25 IR{EHE I R

57.1 Pass &%
57.0 Pass &%

Notes :%: Atmospheric pressure A5 E58:1.013 X 10%Pa, Ambient temperature FRiEiEE: 23.5C
There is no disassembly, no rupture and no fire during the test and within six hours after test.

B AN AL 6LE 6 DB ARIBR. REEE, REK.

T.6. Impact &

The state of cells No. External Peak temperature(C) Status
FE IR 9= L I =R (C) 2R

C1# 23.9 Pass &%

50% charged after C24 24 1 Pass & #
one cycle

. C3# 242 Pass &%
1 KGR E 50%70 5 -
R CaH 24.0 Pass &%

Co# 239 Pass &%

Co# 24.3 Pass &%
50% charged after C7# 241 Pass & #
twenty-five cycles

C8# 240 Pass &%

25 K EF /S 0% H -

R Co# 28 Pass &%

C10# 23.9 Pass &%

Notes 1#: Atmospheric pressure A5 JE%:1.013X10%Pa, Ambient temperature FIEEE: 23.6°C
There is no disassembly and no fire during the test and within six hours after test.

BRI E 6 /N AR R
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Lithium Battery UN38.3 Test Report

T.7. Overcharge it 72 H
The state of cells } Status

Pass &%

Full charged after one cycle B10# Pass &%

1 RIBAEIR RS B11# Pass & #
B12# Pass &%
B13# Pass & #

Full charged after twenty-five cycles B14# Pass &%
25 KA G i R B15# Pass &%

B16# Pass &%

Notes :%: Atmospheric pressure A5 E58:1.013 X 10%Pa, Ambient temperature FRiEiEE: 23.5C
There is no disassembly and no fire during the test and within seven days after the test.

BB RN AR 7 R AR, ARk

T.8. Forced discharge il i

The state of cells No. Status
P RS MW R

C11# Pass &1

C12# Pass &%

a1 of Pass &1

C14# Pass &#

Full discharged after one cycle C154# Pass & &

1 KRR RS C16# Pass &%
C17# Pass &
C18# Pass &
C19# Pass &
C20# Pass &%
G Pass &%
C22# Pass &
Full discharged after twenty-five ——g§l Pass &/

cycles C24# Pass &%
L e e 3 j\Q‘
25 A e 4 R C254# Pass &%

C26# Pass &%
C2T# Pass &%
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Lithium Battery UN38.3 Test Report
C284# Pass &%

C20# Pass &%
C30# Pass &%

Notes #+#: Atmospheric pressure RS JE5%:1.013 X 10%Pa, Ambient temperature FIEIRE 23 6°C
There is no disassembly and no fire during the test and within seven days after the test.

BN R A S 7 RV, Rk
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VII. Conclusion %5

Lithium Battery UN38.3 Test Report

Test item

LI H

Sample humber

Feah e

Test reference

ik %

Conclusion

i

Altitude simulation

AL

Thermal test

IR

Vibration

IR

ik

External short
circuit
SRR KE B

B1#~B8#

UN Manual of Test and Criteria,
part III, subsection 38.3.4.1

UN 36 faRAEF 1, S IIE 7, 28
38.3.41 %

UN Manual of Test and Criteria,
part III, subsection 38.3.4.2

UN i35 far e 1t S IR 7, 28
38.3.42 %

UN Manual of Test and Criteria,
part III, subsection 38.3.4.3

UN 36 MR e 1T, S IR 7, 28
38.3.43%

UN Manual of Test and Criteria,
part III, subsection 38.3.4.4

UN R 56 FIEREF 1 BI85
38.3.44%

UN Manual of Test and Criteria,
part 111, subsection 38.3.4.5

UN iR 56 FIER#E F A SBIE4, 8
38.345%

Impact/Crush
# i/

C1#~C10#

UN Manual of Test and Criteria,
part IIl, subsection 38.3.4.6

UN 3856 FIER# F A S , &8
38.3.46 %

Overcharge

HERE

Bo#~B16#

UN Manual of Test and Criteria,
part III, subsection 38.3.4.7

UN 36 fssiEF Mt S IE 7, 28
38347 %

Forced discharge

SE I TR

C11#~C30#

UN Manual of Test and Criteria,
part III, subsection 38.3.4.8

UN 36 far e F 11, B IR 7, 28
38.3.48 %

Pass

GRS

The submitted samples were complied with the stated requirements of UN manual of test and criteria,
part III, subsection 38.3, the test result is qualified.

SAaill, RATHIMBA ST E UN38.3 BIE R, MR AN EH .
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Lithium Battery UN38.3 Test Report

VIi. Photo of The Sample F:-&iEH
Model %!2: EC2422KM

—= -]

PRODUCT : Rechargeable Li-ion
Battery Pack

Model : EC2422KM @
E

Nominal Voltage : 24v —
Capacity : 22.2AH 532.8WH 321

ECOICS TECHNOLOGY CO,, LTD.

Photo 1 Front IF[fi
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Photo 2 Rear &M
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Photo 3 Internal Cell A ZFEE:

Report No. %45 NCT21013006XB1-1 Page 17 of 19 # 170 4L 19 I
Hotline: 400-8868-419 Fax: 86-755-27790922 http:/Avww.ncttesting.com




Lithium Battery UN38.3 Test Report
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Photo 4 Internal Cell P4 &F

=
(=)
L3¢ ]
[=]
o™
o
S
(=3
[
-
(=B
(=2}

10 720 30 40 50 60 70 80

| T[T TP T T
Ob 0S 09 0Z .08 06.(QL0 02 o< OF 0S 09 OL 88

ne

ww gL 0208

Photo 5 Protection board {%i77&
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Photo 6 Protection board {%i%&
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Lithium Battery UN38.3 Test Report

IR I

Important Notice

. The test report is invalid without the official stamp of NCT.
ARG PBE NCT mE L.
. Nobody is allowed to photocopy or partly photocopy this test report without written permission of
NCT.

R NCT HEFE, AFEHREER 1A AR S 1.
. The test report is invalid without the signatures of Ratifier, Reviewer and Testing engineer.
FREELHEN. FERA RERANELTR.

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

MEREL. EH. EH. BH. . SCMEEESERERPRE PR
. Objections to the test report must be submitted to NCT within 15 days.
MMEHEF R M TWEIREC H& 15 KRR AN B S,
. The test report is valid for the tested samples only.
AR AT A A
. The Chinese contents in this report are only for reference.

AT PR XAERESE,

******End of Report fﬁ%%ﬂi******
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