ce.
d to Life.”

n
lie

Scie
App

2
el &4

Egj

e}




7| RISk Ao =X 2hH| HHE{2| 2 M EEE =S| = | 23 | H Aa| o Bt 22N o2y Bal eTE

g 3M 7| RtSkt 2AIE ¢t

O 24l QIE{HE|S Fter=aRlLICt, eIlS|E|ol Z2EM

Of0| 2w S %0} 22I5t0{ PDFE EHsHA| K.
HI| RESAE AL S T 2
B E ] B R 3
T R AR 4-13
R B oo 14-20
T P I L 21-23
] O A B M 24-26
o= B T 27-28



HHE{2| &

el
rx

PN N B g fe]
HelE Frol= A2
Zojelni?

& X0 chet Q1 A0] ZOHE| w2t 7| = Hal S ooty 2fet Y2 d
N BZEO| K& Jtset AtS1} 7|12S FAL 2753 JASLICE

HMA 2= XIH0| XtSKHHH 7| 7tA 0] Hebg i JACH, B2 =7t FRIt
ofoi| HS3t7| et fets SAIZALE =TSt JASLICH 24 7tA00

O LtotEtA o] HER X[ 2t 2X|2 63%E FAUTLICL REHE2
203501 LHH 7|2 xtEfol T E S XIS AL AH[XHS ot = HE|,
=3, AFE = 7HAS EI[6HK| $EEME HH|7t 2 XHE 271514

A LICE

METL Hot AASH 2t X2t AH|XL 7 [CHE 2% SF617| U XSkt
OEME E2{1°2! 610|EH2|E(PHEV)2t HHE 2| 7| XtSXHBEV)E A Atst7|
Lot HM71%t 7|20l £XSH JLELICE O]24 3t Xp2F2 XX O MBELA HYE
XNEo FH H|E, HED 2|2 71HE W HR20l| 7| E YR = Iéxr Fof|
CHSt XI5 7hs ot Cite 2 Xi2[ojZ st U&L|CtH

of2{ I7te] xpzo|
2050A7X| HHE7HA
M2t & ZiLct

runaway)z| |'
=i Its

HiE{2| Mo

OO -

o 2o

2= Helol| = ExH
TSz gl of|LAX| 7t

e} Egj|ol

M 7;"

EL:I

SLICH BHE 2|7t F=2t
LIC}. Akt HHE 2|2

[t2kA OEMO| 2t
LHZE A\|AEIOZ X

2MOo| anoH_l[:

X=X OEME T Hur

R ASLICEL Ol
USLIEL 2|&
2|

go oM

1
E|>
I
_lj_

O
]
o
|0
Hu
[

NEE

ot

rad
fob o 1

2
B =
o°* 01>+

bt
1A

Ry

ro rin

g
il
rz
o
L]

rot

2f=] 22| eZE

OlHXI7t Eesta = HiE2| T2 nt =H

S o2 ofu{X| Lot iz
 wjE2l et offx] 2 o

il 2= Alztoll Hish Sl QL O™

13| X| QF&LICH Chas| 241

525t PHEVR BEVE 302

L
ot
Rl
o]
in |'|r

2
e rir
1]

ES
=
=
=

=

=25t

=} =]
sENoz
oA

A=

L
0
b

£ &

J2{Lt 0|2 oI5 Al 257}”*6} T A
0|2 iEf 2ol =
S35 55101 HIZ3tO|=E MAHHD HiErR) A28 B4

SH ST =2 MRI7HY

=2 OfHX] 20 CHet 72 QI3 A Jhs et
M A|ZHE E|ASHK] ©
4 HHE{2|0fl Chet @77t SOILI QSLICH - & 22|
I-A'Ij;”

$0 FA 7L 7HE D ol K] 2Tt

EHIE Y45t ol =20] 2 5 ASLICh

N K
47~ 7| =
N



7| XtsAE MAQ| =H BhR| =g | 2 H7| " Izl g Aot 22 o3 Zta| e E
™ H .| | 2=
3M™ HE|E] 54
‘e 2218 EFAH
w 226t B M 7} KpCH A b{71Z 2
3M™ Thermal Runaway Barrier 600 / 700 A|2|= 3M™ Torch Flame Resistant Barrier TFRB-SE1

® 3M™ Torch Flame Resistant Barrier TFRB-SE3
3M™ RE|HF XSKHE M| EH|0|Z 9

4 A KRR
3M™ Thermal Barrier 5000 A|2|=
3M™ Flame Barrier FRB-NT

ofol7H(Mica) F2t
o BM™ AFHX|- =™ O ZA| HET
DP100 S2{A

M7t 3M
3M™ Cell Expansion Foam SJCEF

M E AER{K / H{E{2| BtA

3M™ AFHX[-FE™ CHEAX S5 P2 E HAH|
DP6310NS/DP6330NS

3M™ AFK[-EE™ Of| ZA| HEHH| DP100 E2{A
3M™ AFHK[-FE™ o EA| HAHH| DP490

HEOE
® 3M™ Battery Enhancement Material 1807S

3MTM

2aAHE

£ MA| ¢
3M™ X8 ™AH| SA9844
3M™ =2 MAK| SA9860 2| = Mt
3M™ I2IM Al 2|EEY
“3M™EV QIZ2EXE AZtE S71000

3M™ VHB &% H|O| I GP



>

1 | EA 2| e E|

—: 7| ZrSKH EAQ] = abH| HHEL 2|

k>
u
i

T

>

L -

— e
IR |
i .
PRI |
By e S
b saiatn e
= ]

 Rapid heating of cells
s Dnce initisted cell temperatures can rise at rates >40°C/secto o
»  Maasured heat fluxes of >40k\W./m? peak released anargy

“ Thermal propagation (cffs rifal runaway)
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= The particles, in combinMNggwitgfie heat, result in mechanical

coatings and layers

[rating Watch Video
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*  Due to potential issues cells can vent in non-standard direction,
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Watch Video
Thermal Fins Thermal Beaker
Heat dissipating fin structures buill onto interconnects Busbar or Cell Connection System (CCS) that have small

structures that can break or change shape under force, heat or
voltage
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© 7. ™ Cooling system design in CTP

Cooling plates and channels become simplified and structural component.

ideo

Battery for Hybrid Vehicle, Battery Pack for BEV, Future CTP design
2018 2021
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