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Lithium Battery UN38.3 Test Report

Sample Description
Lithium-lon Battery 7510P ICR 186350

& Model
Applicant AceuPower Forschungs-Entwicklungs-und Vertriebs-GmbH.
Manufacturer AccuPower Forschungs-Entwicklungs-und Vertriebs-GmbH.
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1. SAMPLE DESCRIPTION —
| Sample Description Lithivm-lon Battery Sample Model TEIOP ICREBGE0
I Applicant AcculPower Forschungs-Entwick lunes-und Verrieba-GmbH,
Munulfacturer AcculPower Forschungs-Entwicklungs-und Vertriche-GimbH.
; -] ’ i Limited Charge | %
Mominal Voltege 25.0% Rated Capacity 20000mA L Voltige ..Eh-#‘l.-"_
=1 Melacimnm %
: End Chiarge
Charge Current L0A Cotinunus T ; a 290m A
Charpe Correnl Current
hel mximnam Electronic
Cut-off Voltage : 5 ;
ut-off Voltage 21 Mischarge Current ZT.5A i Lise s
Cell Number In f - 3
Fach Baitery £ _'}ﬁF'C.'S Cell Muodel ICRI18650-29E | Cell Capacity 2900mAh
Manufacturer ol cell SAMSUNG
Entrust date 201 5817 Finished daie 20 5-10-5

II. TESTMETIHOD

£ United Mafions Recommendations On The Transport OF Dangerous Goods, Manual OF Tests And Criteria®

(STASGAC T T Rev S, amend. | & amend 2, 38.3),
11, TESTITEM
1. Alitude sienulation 5. External short cirouit
2. Thermal test 6. Impact
3. Wibration 7. Owvercharge
4. Bhock £, Forced discharse
V. CONCLUSION =
[TEM Eu'.-"a_r'-']i’LL-'. MU MBEJ{_ _ STANDARD CONCLUSION
Altitude simulation PASS
T Izufrrnuf tesl e ~ PASS
‘u’u]:nrﬁtn:uﬁ Ol PASS
b = LUM38.5 ot
Fxrermal shnet circuit PASE L
Imipict I PASS
Overcharge M5-NE C5-C8 PASS
Forced discharge RN B C 10 PASS

The Samples has passed the lest ftems of UNITED BATIONS “Recommendations o the
THRANSPORT OF DAMGERCOLS GOOET Manoel of Tosts and Criteria, STAS(0AC T 1 Row 3

amend. | & amend, 2, 38,3,

Prepared by: I//W-.,.n.:' €A Checked h;,.--.ﬂ!.@ﬁﬁ/jm-.pnwm by —/JUGN
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Motes:

W1-ME: Datleries af fizsl cyele in fully charged atates;

WE--M13: Cells an st crcle ot 50% of the desion rated capacily;
W 14-223: Cells at tirst eycle in fully discharged states;

C -8 Balteries alter 30 cvieles ending in Tully charged states;

CS-C 18 Cellz aller 30 cveles ending in felly discharaed states.

v. PHOTO OF THE SAMPLE
Swimple Mumber: ABETIRT2 ]

Authenticate the photo on original report only
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VI TEST METHOD
Tests T.1 o T.5 shall be conducted in sequence on the same ccll or battery. Tests T.6 and 1.8 shall
be conducted using not otherwise tested cells or balleries, Test T.7 may be conducted using

undamaged Batteies previoogly osed intesis T_1 o T35 for purposes of testing on cveled bateries,

[n order fo gquandily e mass loss, the following procedune iz provided:

Mersy Tossal = (W=-Ma) £ X Jen
Where 8 is the mass before the test and My 05 the mass afler the fest, When mass loss dees nol
excesd the vilues in Table blow, i1 shall be considered & “no mass loss”,

Mazs M ol cell oF batlery | Masz losz limit
M1z i 0.5%
lgM=tse | 0.2%
M>T3g : 0,15

Tl Altitode simulation
Test cells and bableries shall be stored ol g pressore of 116 KPa or less for at least six hours at
ambient temperature (20 £ 5 °C).

Cellz and bameries meet this requirement if there is no leakage, no venting. no disassembly. no
rupture and no fire and if the open circuit voltage of cach test cell or batlery after testing is ot less
thun 90% of its voltage immediately prier (o this procedure, The reguirement relating fo voltage 1=
ol applicable 10 test cells and hatteries at fully discharged states.

1.2 Thermal fest

Test celis and hatterics are to he stored for at Toast six hoars at a test fempeeature cgual to 72 4 2 °C,
fosllowed by storase For al lestsis hoors at-a st lemperbure equal o = 40 2 20°C, The maximem
lipe inferval hetween test temperature extremes is 30 minntes. This procedore is 10 be repeated until
I total cyeles are complete, after which ol fest celis and batleres are o be stored for 24 hours at
imbiend tenperature (20 £ 5 "Ch For large cells and batteries the duration of exposurs o (he fest
s peraiure extremes showld be at least 12 hours.

Cells apd batteries meel this requisemendt if there iz no leakage, no venting, ne disassembly, no
rupture: gnd o re and o the open cincuit voluggee of sach pest cell or batery afler esting = not less
than S0 of s vallaoe imediadely pricr o this procedure: The reguirement relating (o voltoges s

ned apphicable o lest cells and batleres ol Tully dischanped states,

oo ponytest.com I Hailiee J4H-51 05045
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T3 Wibralion

Calls and hartterics are firmiy sceured tofhe plationm of the vibraton machine withoot distoring the
cells i sush oo mermer s o Gaiibiluliy drosmil the vibeaticn, The vibration shall be a sinusoidal
waveform with a logarithmic sweep between 7 Hz and 200 Hz and back to 7 Hr traversed in 15
minutes. This cvcle shall be repeated 12 tmes lor o total of 3 hours for each of three mufually
perpendicular mounting  positions of the cell Cne of the directions of vibration must be
perpendicular to the erminal face,

The lomarithmic frequency sweep shall differ Tor cells and batleries with a gross inass of nal more
Uram 12 ke (oells wnd amall batlesies), amd foe batieries with a gross mass of mose than 12 ke (large
latteries),

For cells and small batteries: from 7 Hz a peak pcceleration of | g, s maintined until 18 Hz i5
reached. The amplinide is then maintained at 0.8 mm (1.6 mm total cxcorsion) and the frequency
increased unfil a peak acecloration of 8 g, ocours [approximately 50 Hz)

A peek aceeleration of 8 2, @5 then mainteined unbil the frequency is increased o 200 Hez.

For laspe Batterdes: froan T Hz moa peak aceelerstion of 1 g, s maintained until 18 Hz is reached. The
amplitude is then maintained at 0.8 mmm (1.0 mm totel exoursion) and the freguency incnssed unlil o
peiak peceleration af 2 g, ovcurs (approgimeately 25 Mel A peak acceleraiion of 2 g, is then
aintained until the frequency is increased fo 2080 He.

Celle and batleries meel this regquirenent i0 there s no leskage, o vealing, ne disassembiv, no
ruptone and no fire docing e st and after the st and i the open cireoit walizge of cach test cell or
hattery directly atter testing in its third perpendicular mounting position i= not less than W% ol iLs
viltigre immedizdely prior to this procedune, The requiremanl reliding 1o voellage s nolapplicable to
teat calls and hatteries at fully dischargad siates.

1.4 Shock

Test cells and hatteries shall be secured o the testing machine by means of a rigid maount which wall
support all mounting surfces of each fest ballery, Lach cell or ballery shall be subjected te a
hislFgine shock of peak acceleration of 150 o, and pulse dueation of & milliseconds. Each coll or
hattery shall he sehjected to three shocks in the positive direction tallowed by three shocks in the
oeeslive dirscficn af three mutually perpendicular mounting gositions of the cell or batlery for a
total of 1# shincks.

Hlowever, large cells amd Lage balleries shall be subjecosd wwea halCsing shock of peak aceeleration
ol 50 o, and pulse duration of 11 millisceords. Ezch cell or hadtery is subjected o three shocks in the
positive direction followed by three shocks in e pegatve diection of eash of three mutoally
perpendicular mounting positions of the coll for a totgl of 18 shocks.
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Cells and batlorics meet this requiremem if there is no leakage, no venting, no disassembly, no
rupture and no fire and i the open cireuit volteee of each et cell or batiery after testing is not less
thun %0% of its vollage immedintely prior o this procedure, The requirement eelating to voltage is
nod applicable 1o test cells and hatterics at fully discharged states.

1.5 External shorl circuit

The cell or battery to be tested shall be temperature stabilized so that s extemal cise lemperitine
reaches 55 4 2 °C and (sen the cell or batlery shall be subjected to a short cireuit condition with a
tolal external resistance of less than 0,1 olin at 353 £ 2 °C, This short circuit condition is continuesd

for at least one hour after the cell or hatiery extemnal case temperature hos retumed o 354 2 °C,

Ceells wnd balteries meet 1his requirement iT their extermal femperatune does not exceed 170 °C and

there is no disassembly, no rupture and no fine during the test and within six howrs alfter the esl,

Te  Impact 7 Crish

Impact {applicable to cylindrical cells not less than 8 mm in diameler)

The sample cell or component cell is o be placed ona Mol smooth surface, A 158 mm + 0. mm
dicumeier, at least & om long, or ihe longest dimension of the cell, whichever is greater, Type Jla
stainlass steel har is o be placed across the cendre of the semple. A 9.1 kg & 001 ke mass 15 (o be
dropped from a height of 61 £ 2.5 cm ol the imtersection of the bar and sample in a contralled
manner using a near frictionless, vertical sliding track or channel with minimal drag on the falling
mazs. The vertieal track or channel used 1o guide the falling mass shall b onented 90 deprees from
the horizomal supporiing surface.

The rest sample is fo be impacted with jts longiudinal axis parallel to the Nat surfoce and
perpendicular to the loneitodinal axis of the 135 mm £ G Imm diameter curved surface lying zormss

the centre of the 1est sample. Each sample is 1o be subjected 1o only a single impact.

Crush (upplicable o prismatic, pouch, coin'bution cells and cylindrical cells less than 13 mm in
diarmeler)

A cell or component cell i o be crushed hetween bwo flal surluces, The crushing is o be gradogsl
will i speed of approsimately L3 cow's ol te Grst poing of contact, The eroshing iz to be continwed
until the first of the three oplions below is reached.

() The applied foree reaches 13 B L0TE kM,

Chy The wolesgee of the cell drops byat feast [OFmY; or

(e The cell is delormed by 50% or mone of 118 origisal thickness,

Oince the maximum pressure has been obtained, the woltage drops by 100 mY or more, or the cell i=
deformed by o least 30%2 ol s original thickness, the pressune shall be relensed,
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A prismatic or pousch cell shall be crustied by appdving the oree ot widest side, A bugtandcoin cell
shal] be crushed by applying the foree oo its fat surtaces, For eylindrical cells, the erish foree shall
b applicd perpendicular to the longitudingl axis

Eoch test cell or component cell is 0 be subjected (o ong crush anly, The test sample shall be
abseived for & firther & h. The fest shall ke condocted using fest cells or component cells al lavs
not previously been subjected o other tests.

Celiz and component cells mect this requircment iF their extemnol lemperture does nol exeeed 170

= and there is no disassermbdy aod oo e during the tesand witlin six Bouss afier this test.

T.7 Owercharge

The cherge current shall be tvace the manulactorer's recwrmended masimon confiruops charge

current, The minimum vollage ol ihe tes shall ke as follows:

(2l When the manulfeclurer’s recommended chamnze voltape 15 ool more than 18Y, s minimnm
village of the lest shall be e lesser of Ly fimes the maximum charge voltage of the battery or
2

(b When the manufacturer’s recommended chanze voltage @5 moes than 18Y, (he minimum woltage
of the dest shdl be 1.2 tnies the masimum clarge voliaze,

Tests are to he comdiected at ambient temperatune; the duration of the test shall be 24 hoors.

Fechargeable balteries meel iz requivement if there is o0 digassembly and no fire during the fest
and within seven days after the tost.

T8  Forced dischargs

Fach coll shall he forecd discharoed at ambicnt femperature by connecling it in series with a 12Y
e, power supply al an inilial current equul o the masimuom discharge cwment specilied by the
manifacturer,

The specilisd discharse current is e beobtginsd by commecting o resistive lead of e appropriate
iz and cating inozevies with the test cell. FEach cell shall e forced discharped for 2 time inferval (in

hours) equal 1o /its rated capactty divided by the inatel test cucrent {in ampere).

Primery or rechengeeble cells meel this requirement 35 there s no disgssembly unad ne fire duringe the

fesl pid within seven days alter the test.
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Vil.  TESTPROCEDURE

hiarking
¥

Prefreatment

®
| y } }

N 1-=Md WO-M13 M 5~MH M14-M23
Cl1~C4 C5-CE Co-C18

Adtitude simulaiion

!

Thermal test

i ¥ ¥ ¥

vihratian Impact Owerchirge Foreed discharge

¥
Shock

r

External short circuit

*‘ ¥ ¥ L

k 4
Analysis
VI, MAINTEST APPARATLS
IE-01 21 Rechargeable battery test Sysiem IE-0178 BALAMNCE
1E-0294 [ regulaied power supply IE-0090 Dipital muliimeter
TE-0d3d Vacourm chambser [E-0287 Shock test instrument
1E-0219 Rapid lemperatiere IE-D185 Themmopeleciric pair (housing)
10506 Batlery Tmpact lesi fnsinamnen IE-G2R1 Batlery anti-explosion chamber

[E-0077 TPR series high precision DC repulated power supply
E-0503 Electrodynumannic type vibration 1231 insteunment

1E-0514 Rechurzeable batlery test syslem

1E-0128 Electrasdynzmamic type vibration tesl instrumcnt '

WL OBy ISR, Cam D Hatlbie 4004 19-565H
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IX.  DATA

[, Altitede simulation
=l  Pre-lest Afier tost - | Whether leakage, |

B i e s e — Mass loss | Voltage : :
Mo, Mass Voliage hdass Voltaoe | ) loss (%) werling, dlf‘-ﬂﬁﬁﬁl'ﬂhi}h
i) £ () VI ‘ruphure, Tre (Vo)

NI | 37411 2023 | 37401 | 2871 0,027 1779 S
M2 | aross | 2o27 57035 | 28.72 o084 | 1879 M

N3 | 37340 | 2824 | araad | zar2 0.027 1.778 N

N4 | 37450 | zozo | avazo | zm7a 0.053 1,878 N

Cl | 37424 | 2925 | 37408 | 28.70 0.032 1514 =TT

2 ITAE5 2834 AT40.9 2871 0080 1.813 M

©3 | 37423 | 2826 | 37413 | 2863 | D07 1948 | 0N
G4 | 37453 | 2827 | 3v44s | 2671 | 0019 | 1813 N

2, Thermal test

Pra-lest Adler tast Mass loss | Veltage "F-']IHEJ!EI" leakage,
Mo, Iviass Voliape hel s Woltpze ) fass (1) venting, disassembly,
() (V) (&) vV rupdure, fire (Y/N)

El | 37401 28.71 37401 28.51 000 (DR I M

N2 | 37035 | 2872 | 37035 | 2851 0,000 0.731 N

N3 | 37330 | 2872 | 37330 | 20857 0,000 0522 N

N4 | 37438 | 2874 | sras | 2003 0.003 2 470 N

il ar40.8 2870 37409 2B 54 Lo0a 507 M

c2 | a74a08 | 2871 | 3rens | 285 0.000 | 0697 N

3 J741.3 2064 A4l 2853 0000 r.558 M

(| 3744 .8 28.71 37445 2B.55 0003 0522 M
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3. Vibration
Pro-tost  Affertest | Ssatins | Riltane "l;'r'J.'.IL‘FUH.'i-' ke,
Mo, Mlass Voltage Tfass Voliage ) Joss (%) vesiting, disassembly,
g My [ | M S| rupture, fire (/)
N1 | 37401 | 2851 | 37396 | 2832 | 0013 | 0666 N
N2 | 37055 | ZBA1 | svozes | 2832 | o024 | 065G N
N3 | 3raap | 2857 | avaza | 2841 0000 | 0580 N
‘M4 | 37azs | 2803 | 2743z | 2902 | ooz | o038 &
cl | ar408 | 2854 | 37391 | 28.38 | 0048 | 0561 N
ez | arans | =zms 37398 | 2850 | 0028 | D035 M
C3 | 87413 | 2853 | 37397 | 2836 | 0.043 0.508 H
c1 | aTa4s | 2856 | 345 | 2841 | 000D | 0525 M
4. Shock
Pre-test | After st ' Msgdose | Vet ‘h‘hnllm:i. leiskispe,
Mo, Miass Violtage Miass Voltage ) Toss (9%) venting, disasscimhly,
[} (¥} (] (V) S I 8 R
N1 | 37396 | 2832 | 37391 | 2815 | 0013 | 0600 M ;
w2 | aroes | 2832 | s7ois | zeao 0.020 0071 N f
w3 | araan | 2841 37330 | 28 0.000 0.352 M f
w4 | 37433 | 2800 37433 | 28.00 0.000 0.071 M ;
cl | 373 2838 | 37391 28 16 0,004 0775 N :
oz | armee | zaso | 373wz | ze4s 0016 0,175 N Y \
ci| arae7 | zeas | araeq | 2838 | 0016 | 0000 N
01| ar4ds | 284 37431 | 28ap 0.037 0317 N
R TR R ] IR T CiHaive J0-#1 0258
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5. Fxternal shor eireait

FENY

Feport 1L MAIPHBAQABSTHET2]T  Puse (0ol |

| M, | Peuk lemperaturs {12} Whetlier -ﬁésas&emblm FUPILITE, !-'lr-af'r'.-'N]
N1 B 55.8 W 5
M2 TR M
M3 h5.1 ™
N 55.3 ) N =)
_(_ﬁ 552 ™
2 250 ™
3 554 M
LB =81 M
G, lnpact
M. Peak romperatues {12) W hother diﬁa.'i:-;cml'ﬂ'_'.', fire (Y]
Ny 38,2 i M
N0 26.4 | N [T
NIl 27.8 | N
M12 197.4 M
e 26.9 M P

T, Owercharge
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g, Forced discharge
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