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Stability
Testing

External short circuit Tests

Forced Discharge Test

Continuous charging Test

Overcharge Test

High-rate charging Test

Vibration Test

Impact Test

Drop Test

Penetration Testing

Pressurization Test

Round bar test pressure

The high temperature storage Test

Temperature shock Test

Reduced pressure Test

Heating Test

Water Drop Test
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* 2

Time Lithium-Ion Battery(TC) Heating exchanger surface(
)

0 21.8 21.5

105 21.5 21.5

203 21.3 21.5

30% 21.0 21.5

405 21.2 21.5

50% 21.3 21.6

60+ 21.8 21.7
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* 3
Time Lithium-Ion Battery(TC) Heating exchanger surface(
)

0 21.8 21.5
105 53.2 59.8
203 73.2 80.7
30% 81.7 90.6
405 87.7 96.8
50 93.0 99.3
60+ 95.0 103.5

<5HA A8 hotplate?] AlZHdE &% W3k

I 4
Time Lithium-Ion Battery(C) Heating exchanger surface(
)

0% 21.8 21.5
10+ 78.7 115.0
205 109.0 146.1
30 119.2 162.2
405 133.9 169.1
50 147.8 170.8
60+ 152.3 171.2
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R )
Unit(mm) Experimental ago(mm) After the
exper iment (mm)
Horizontal 42.3 42.3
Vertical (1) 86 86
Vertical(2) 94 94
Height 15.5 15.5

<2TA A& hotplate?] &% e 23 WHa>

= 72 Hotplate?] 20HA|Z 4YS 603F 3ol € §9 F o2 Higg o|n|x|o|t}, E A|gdA] F3
Bop AAFE 7L 0ans7Febdeh. AAACZEE wlge] o] WalE Holx] gttt dwbHl A 2% B
(H24 10Tl ~ A 40TrEhoA= 2F ol ulez e gl dis] TAE dor|x feva e 3
T 3l

hotplateol] 5TAIE &S w ZFol wlE Y F97F % 67 Zo] A¥ MR 7F2 0.2mm, A2 Omm, =
o] 6.5mm7F ZFUFEMTE. A Ao RF¥E 4.23m#8.6em*1.55cm=F  56.4cnoli, AE  Fo Fue
4.25cm*#8.6cm#2. 2cm= 9F 80.41ew @2 AAHF-T| 7} 24, 01lewZ7F8FAcE. H-3] AAE Al = 6ol =A|E upe} o] A=
Aol HlZ1(vertical D& 7|Fo2 AT

HZ6
Unit(mm) Experimental ago(mm) After the
exper iment (mm)
Horizontal 42.3 42.5
Vertical (1) 86 86
Vertical(2) 94 94
Height 15.5 22

<97 A& hotplate?] &% e 2 ¥Ha>

& Hotplate®] 5WAZ AL 6027t FiFol B¢ F9] 2F ol WH ojmelct, #e AgAe ¥
uth AARIIE 24,0l ZA4SHA IF o1& wEe] o]gA) FRomRE wWHY U FYRI} RE] o
£ WsE geles B ¢ S Atk AWAY A LE WS (AL 0T ~ Ar) 40THIHe) Yolyl 3
g Wslol e wiEel el cellFe] BFEol7bAA okztel 717k WSl or], Aolx Hie] S Ht
G, ol 8l s waie] A9l Qomw A5 @ie] Aolux @EF ZWs Feldel & Bael
ek,

hotplated] 79HAIE ALadS uw FFo| vlEgY Hu7l ¥ 77 o] Ad ARt} 712 0.3mm, AZ 0.4mm
st o o] 6.9m7t F7FsFtk. A Ao F = 4.23cm*8.6cm*1.55cm=2F 56.4crolal, AE T R
d = 4. 2cmx 8.56cm*2.24cm=2F 80.5ci®E HAA BT 7} 24 1ent Z7FetF Tt F3 A Al = 63 o] M=z 24

o= MZEl1(vertical 1) 7|F22 ALY,

£ 7
Unit(mm) Experimental ago(mm) After the
exper iment (mm)
Horizontal 42.3 42
Vertical (1) 86 85.6
Vertical(2) 94 93.6
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[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]
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| Height | 15.5 22.4 |

<2G7A A& hotplate?] %o W& F3 W3k

% 9% Hotplate®] 79712 S 6087 FiFo]l By ¥ AF oL WE olmAolth. wa AHwe] ¥
woh AARI} 24 1o F7A. BE ol WEe] o] gA] FROERE WEe v FYRs} RE| o8
MIE forow BE T 4 vk, ANAL A4 L= W (Fa 10T ~ Au) 0THR)e] Wold 1d
MolelA e wEE e cellFo] BHEolbEA ofzte] <77k WASIGom, Aol Hio] Smi @y 2
EE] WA 2E ol AA Aol Ugkeh. ol <l s wate] f1go] gonws dah @il dojut

A =S s Fosof & HaAdo] it

5-3. 2o W& gF ol wiEg A7 A ¥st

259 VIR Q% 2E ol wiEHE MF Age WIE dolny] 8§, BE ol wHIE
Digital Multi Tester& o]&3te] & ol HliHE 9 AR/ A7, A7 A 2l
7t 2 F 33 AAISHY Hotplatee] 29HA], 594, THHAIZR Uiro] =&

hotplateo] 29AIE A& S wf & ol wiE o] A7 AFOMCAHSH A7 Ak &)= F 8 % 3% 99 &
o AY A AR g 6.4A00a, A o] AR g 6.3A oJmE F 0.1A9 AFVF EHHANSS & 3
Ak, A9 A A g 1.24V, A9 Fo] Mok ghe 1.239V o]EE F 0.001Ve] Agte] £AHALS & &

AT

X 8
Function Experimental ago(A) After the
exper iment (A)
DC current (DCA) 6.4 6.3
<&HA 2 A& hotplateo|A] &%xo] w}& DC AFo W3l
F* 9
Function Experimental ago(V) After the
exper iment (V)
DC voltage(DCV) 1.24 1.239

<tHA 2 A& hotplatecA] &L%ol wWE DC HYe] Wl

hotplated] S5@AE AE&PdS vl FHFeol= wMEHHY ARF AFOCAHL AF ©s &MV & 10 ¥ £ 117
2o, A A AF g2 6.4A ola, AF Fo AF 42 6.14A o]EE F 0.26A9] HFHI} SAHAHASES ¢
T ARG A A AY gk 1.24V, AF o] HGF g2 1.239V o] B2 F 0.001Ve] o] SAHASS &
T AA.

_10_



[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]
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<eHAI5 A& hotplateol] X %o W& DC A

¥ 10
Function Experimental ago(A) After the
exper iment (A)
DC current (DCA) 6.4 6.14
o] s>
F 11
Function Experimental ago(V) After the
exper iment (V)
DC voltage(DCV) 1.24 1.239

<&AI6 A& hotplated]A] &% W& DC e A3

b
RO 12
iU 1)

32 32
do o X

to oy

hotplated 79AIE AH&PS o FFol& wiE e AF AFODCA} AF AY DY)
Ak A9 A AR a2 6.4001a, A9 Fo A @ 5.62A °o]BRE F 0.78A9] {7}
AN, AF H M w124V, A9 Fo] Sk #h 1.037V o]mE F 0.203Ve] zstel
/\)\}\/\T;]—
¥ 12
Function Experimental ago(V) After the
exper iment (V)
DC voltage(DCV) 1.24 1.037
<@A7 A& hotplateol| ] 2o W& DC AF2 A3
X 13
Function Experimental ago(A) After the
experiment (A)
DC current (DCA) 6.4 5.62
<&@A5 A& hotplated]A] &% W& DC AFo A3

B Ao 4= Hotplate & Magnetic Stirrer (ms-300)E &<
1S 2HEAA dedoz ojuAE ASsAT). hotplate &

o, wWE g =71 A¥ A 21.8TolA mAEA 7 HAS
F AU, 6087 YU FFo] Eux of 3RAE Y7t A
}

Hotspoto] ¥AdE}x] ¢Foiu}, &% 3k

ofr.7] 3}

&
de 7td A td F2 F

g e A=

_11_

wolthrt g 2
e ze F, 43
2 Aol7t glo o

o ol

133
o &
o &

h= 11;1,} 7.4_—0] X%g]/q Oﬂ;il,}\]— 7}“%]3(3 o] 5}
% 33] A5l Hotplated] 2¢HAl,

5tk

pul

. hotplate 2%+
44 7t
= A

sfel %

L
L

N

S b



[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]
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T AATH. = 12a ¥ = 12bE Hotplate & Magnetic Stirrer (ms—300)5 FYo =z ©A2 H&3lo] A=

o,
21 2 et glel 20210% 24 AL 34 Uy &
BAAHOIE FREG LEAZ A% A BAT fomE ARHd BA gles W T 4

¥ (6 2ozl o

2]
hotplate®] 5%74]94 EH2E= H 78.9CE & 60

% l4a @ % 14b¥ hotplateo] 5TAE Zq%éﬂ% u 25 o] wlEIe dagoem AFH ovH
2 Eok g % F A3
TolA 60% 714 & 95.0C7HA F<sshe 3e & F E

jons)
o
=t
2]
i=
o
=
JZ
i)
jik=
dE
ol
-
32
n
o
b £

T, Gy ANGE Boel BB & An =
el Relrt Rerew Wi AFeddlt. AR AU AFow el ¥

AR ZE ol Wy Y 2% dHolHE FHsr] & wiE o] W Fel Lines AR & 2k ZolE
#Z3t9 k. Hotplate & Magnetic Stirrer (ms-300)602 AF&3to] 60%7Fe] 949 FFo] HAS w 103.5CT7+
A AFes &9 @ 4 gl = 15 & l4a 2 &= U4bolA M) iR ASE 2= g =olt. oF 3
AR W7 NS zhe &, A3 ghEtE Bete] e gzl HAAEQ R Ae 252 Ay}
OF24T &% AolE HYS & & AT, F, Aol Ue FHY =7t AGFHET o =of Hot spoto] &
ooz AgS HE T F U5S & 5 Udk

ki

16a 2 % 16b% hotplated] 79AE AE&AS o ZHF ol HHHEH °ﬂ§‘r”0i ﬁl—i—l ojn Ao t},
hotplate?] 5WAlS] HH2T=E Hy 109CE F =

TolA 60 7FE § 152.23C7HA Assts S = & AU 60%}{}4 Oéﬂ FHol JEl‘/]ril °F 3R AE W7
AZFE Zbe 5 dsy 7}‘71]3}2 3}04 #2 g AF} Hotspoto] HAITE. =& Agte] HAE = i3
A @ FERe] Aolrt Fetow wE vhesiivk. AR dlelA Ao m Hols FE 2L7F b
= SAHEAT.

AL gF o2 MiEYY 2% HolHE Fystr] sl wiE o] W F-Eol Lines AT F 2% AolE
#HAstoith. Hotplate & Magnetic Stirrer (ms-300)60F AF&3te] 60&7te] €U &gl HAS = 152.3C 7+

[e)
= =
A s g & 5 O‘%EP L 172 = 16a E = 16bolA G sheatE ASE 2% 2#zoln. ¢F 3
z } 7hHlelE Eote] &8 g zoltt. AR BE —°r 3
o]

A dy AedH Yol FdFARY 227F =4 YElSt). Hotplate & Magnetic Stirrer (ms-300)& &
F ol HiHY ALPS wie G2 o A5 wEEY 257 AF d 21.8TCoAlA wAEHA
Holt}rt ﬂ% 21.8Ceol| "2 FAHE AS & & A9, F 32AHE @7 AIE 2t =, 43}
3k

A3} Hotspoto] WAISFA] eoUtt.

o1>; olN dg

hotplate?] ©HAI59} GA7E & 60F B¢t 129 dUS 7169S v wig e %71 22 21.8TolA 95.0C
2, 21.8ColA 152.23C7HA F718te RS & & ATk, o 384E ¥ AE 222 & 43 sidEE

=3l @2 3 A3 Hotspoto] ZAY3}SIT.

Hotplate & Magnetic Stirrer (ms-300) EYo = HEsle] Ad o AAE T
st Aol okgk ZF ol WiEEE FT 9 A9 Jleds WAlEL v & vt
o 2 Ade] 7teds Beded 4 glona Apxle nE dFsla fdsle] Alas
Fosttha #ad 5 Sl

QoA MuH T SR BAE 494 Ashy 43S o 8F UF ole wele A A WWe B owwe A
AEI) g shtel AAe] B3], B oagel A1EH AdE BRske Aos AEelAE e, B 3
gel WEMAL olakel HHZTUAN AL AZol AW gtelAul, B wwe] axAF Weldol glo]



A 9 AR AAeE B wge] et vERotdA e A4S AR A AT A & B 0wl
HoWele] &dtra & Ao},

z=9

EH]

Y EEEE S YA

y:

e = S30
B Er EEEERREEEEEE A

= va S40

ot O[OIX| oM EHE HESHO| 220

qr
i
=
rn
el
rir

Hotplate &
netic stirrer

Graphtec midi
logger GL220
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Lithium-ion batteries
for hybrid cars
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Lithium-ion batteries

for hybrid cars
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EH7

Omm
increase
(No change)

Lithium-ion batteries
for hybrid cars

6.5mm increase
(Height
Changes)

e

Lithium-ion batteries
for hybrid cars
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9

k1

6.5mm increase, 0.4mm decrease
{Height Changes) (Vertical(1) Changes)

Lithium-ion batteries for
hybrid cars
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IR camera
software

EH12a

Infrared image
step(2)

Z=WH12b

Line setting
step(2)
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EH]14a

Mormal Part

stepl(2)

Infrared image
step(5)

Z=H14b

Line setting

1 |
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Normal Part

step(5)

L

EH16a

Infrared image

stet?)

EH16b

Line setting

step(7)
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