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Size of secondary phase

Conventional T

materials T
Metals n
Polymers W
Ceramics -

} &
Composites 1§ﬁ’nm dwn
P

4

¥ 10 Ml

, I
Revolulionary,
Malterials

A

o] =Qlxo] AMRET gtk 1Y 12 F57] Yk
3lo] B 2] = 7]&(Organic-inorganic Nano Hybride
Technology)] 71'd-& 8 2Fgt 7l o] T}H4].

AP oz A7), AR FELAEGLE AL
AaeA e 238 24 G 213 2
Z3HMixing) ¥ 2 2 CB(Carbon Fiber)E ¢}
gt 74 20 vol%E A7tohe ¢ 19 29 2
ol g @AE=&9 F7HEA T} 2ol oF 5uj 9
A& 717t 73S, 6] 24 11 3¢
o 4 glEo] A7 A= S0 W3lo|t. 15-20
23 v A3 A7t 29

vol% 49 oA &
FA HE2 A

2 a2 W oop 4‘1 rlr

3tz AR & 4TS

Metal/polymer

Polymer/polymer .
Polymer/Glass Phy :
Ceramic/polymer Governed by the rule of

mixture

| _low cos
asy Fab. Funcaon %
. . I
Interface Chemical Bonding ;
in molecular level mxiure #

in situ method : bottom-up{buiidup) ,*
"

7| Lt stolE2IE 7|29 JHE.

zolg Bas,

1. ALK} B2 A% EHEY.

Specific Thermal
Densi Heat Conductivity

Material mtg) kg K) (Wimk) Ratio to Alr
Rir 11 1008 D024 Lo
Epoxy tdielectricy 1506 100¢ 0.23 2.6
Epoxy (conductive) 105 o3 033 4.
Polyimide 4 O 6.3 3.4
FR-4 S .3 2
Water . 200 .5 24,
Thiermat grease 10 %6.1
Sitica 2200 1.3 625
“Khumizn 3864 534 B eTxn.
Shieon 3330 770 0] S0 x 10
“Alvnsimam 3700 900 150]  625x%16°
Riuminam witride, sita conted 3560 2261 aa7x1f
Baron aliride 2258 3007 135 x10°
Gold 15300 136 3001 128 x10f
Copper 500 380 0 1e3x 10
Carbon fiber, 2150-2250 300 333 x 10°
_bigh thermully vonduetive .

Dimmond 3500 5t 2000 | 8.33x10°

4 ®n}
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‘Thermal Conductivity (W/mK}y
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1B SR S B e

w TER Y - @ CarbonFiber +8
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5 . 3 3 it Carhon Fiber + 4]
s N AN
< ; \ A
o 1EeS ¢
- A
% LB < 3
i Eegg £
E N
£ i .
£ 1B . :
3 S S Y
B oreen S

100

3 § w5 20 % 3 3 a6 4 &

Carbon Fiber Content (volto)

a3 3. CB Za{zdol| e MIIH=g9| Ha

b @ 4 glout 178 AR 2
)

< 42 3upAitol A AR {577 Y 3t
olBz|= o = EPA 9] A1 6)E Al
3tef LB 2j(Nano Filler)S sto] H o =8kt
A3 s T 53f 28] vre T 30 vol% 24

1.0 T
!
H
i
- 0.8 !
x i
E ; EP
§ ; {twe mesogen)
> 06 HDFE 5
2z 1
= !
8 POM ;
5 o4k N EP
= D ! {bipheny 1)
E PTFE : D
oz FLOPE  Pa DPVC ; UP pF ]
pET T ! EP
i {conventional)
0.0 4
Thermoplastics Thermosets
HDPE: high densily pobettylene PP Foly propy lens
LOHE: Low density polethylene  PS: Polystyrene
POM: Foly (oxy mathy lene) PVC: Poly iviry ehioride)
PA: Poly amide UP: Unsaturated poly ester
PET Poly (etty lene telephthalate) PF: Phenol resin
FTFE: Polytelref luorpethy leng EF Epoxy resin

1 4, E2HX|el EHEE,

R [
2
mesogen

crystai-iike structure
{microscopic anisotropy)

A8
0
Y

=

{macroscopic isotropy}
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5 F  Biphenyl type resi
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Convantional gpoxy resin

0 10 20 30 40
Filler content (vol%)

38 6. LI-H2 ZH0| OE M8,

Thermal conductivity (W/mK)

oA &5 W/mKe] EHZLZ o] e A A
g, A%, 5AE FE9) A SH(Integrated)ol) w2
iz e agd HA5H 9 FAL 95 dEA
(Thermal Propertiesyg- @2l $23F olu| & 2=
Ao 2 wetech 3tH AA 9 7| AHNELL A
A A3 g2 A Ao Vet

o] &7 e AN dHEA 0] B2 £
2 9] o] AUAA EolRH A7 5 EA Qloj A
A4 5 714 - EA o) A31E 7| g Zoff 7155w
g R71LHE 7ML EHAEES £017] ¢
3 EPx] 9] AASHE o] 1 EAL gr|yor
Eoli k. & o3 AMFe v BrjdeE

H 2 HHE Mg 24
Press Temperature 175 ¢ 205°C
Base Material Used Glass Fabric Glass Fabric
Coefficient of Thermal 29 52
Conductivity[W/n:+ Kl ’
Coefficient of Thermal 155 157
Expansionfppm/K] ’ '
Copper-foil Peel
Strength[kN/m] 023 02
TglC by DMA Method 172 192
Storage ModulusIMPa]
by DMA Method 2130 B

S-7(Sol-gel)ol hol =2 FAeH e
Hrgeld £ BARHE @

7l

5. TR Z22 X{§ A o]

GolA 24T DAEH B HAE A4 %
Q) WY1 §O8 A G A9 1Y 73 Zo| n Y
2 Yool QUES NHLUZ HAT: 2
R EC R EERRLET

... Considering of symmetry

Ol flow {L R _Ji J Oil flow neimet )2

m: number of strands

Considering of symmetry

- Axial Direction Radiation is Ignored.(Only Radial Direction Radiation)
- Enamel Thickness is 0.1mm(Both Side)

- Original Thermal Conductivity of Enamel is Supposed 0.1 W/m/K

- Copper Conductivity is Supposed Infinity

O3 7. 5iME TR 7|22 Y HEX A

=

Audpa o] AHEEE 0104 1.0 W/mK7t
A 71842 die] 108 2 Fol WA =4 Sof uhd
M7 2] 2E AeES 2 AT 25
3% 8of et At A7t WolAE 299 &

© el £A 9 GHELO] gobA W 2EA
<ol A8 gadhs Ae & 4 itk

B3| A7t gotd s 299 2= A5E
< 9% gaste A0SR JEyth 39 92 =5
F7410 o4, X9 EAZEo] 5uf o4 EobA]
HEHLEY g2 20 %) 2okl AE B
ol &t

6 Hiot
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Nano Hybride Technology)2] =¢lo] & 43}ct 2
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Hog Mo £o& Fadtch HT Y& 3tHH
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