Polypropylene-SIC St = HIZ=A| JdHUH0| AH I =0 O|x|

q

]

[

A #10H #1%, 2009
Z(Original Article))

rr

A5 OIXIEL - 018 - 0147 - AN B

o
N
=
1%
=]
T
b
k=1
M
2
ol
1o
I
o
X
=
o
El
o
f
ox
M
ok
= JQ“J
A=)
Hl
foh
1o
re
-
o,
o,
T
=
Y
S
i)
A
re
-
r_—>:1
i

Effect of the Pressure on the Interface and Therma Conductivity
of Polypropylene-SIC Composites

Seung-Won Yim', J-Hoon Lee', Yong-Gyu Lee’, Sung-Goo Lee®, and Sung-Ryong Kim''

'Department of Polymer Stience and Engineering, Chungju National University, Chungju 380-702, Korea
“Department of Chemical and Biological Engineering, Chungju National University, Chungju 380-702, Korea,

%[

Journal of Adhesion and Interface
Vol.10, No.1, 2009

02

*Information & Electronics Polymer Research Center, Korea Research Ingtitute of Chemical Technology, Dagjeon 305-600, Korea

2L rlo

(Received March 9, 2009; Revised March 18, 2009; Accepted March 18, 2009)

2 °F: Twophase B3FAE AldA Agge] dAnzd vXe JTFS @33tk Polypropy-
lene (PP) aL2A}ol] AEA F# <l Silicon carbide (SC)E 40 vol% H7Fste] &S 0 MPa%-E 20
MPaZtA] Al7]HA PPISIC S3A159] AW¥ dX=xe] HslsE #E3Ath PPISIC (40 vol%)ol Al
HEE 0914 20 MPaEs F7HA1R Ol whet Bl s WRo 7|E7F HojA . uiEA-deiet def-Z
2] AWM HZo] folsfA] Fwaldto] AT HEEE 131 WmKolA 186 WmK= ok
40% 571 GRS AE Tkl dojil AAER gt Maxwel 27 Agaid]s °-83F Two
PhaseZ| o] EAEE oSS Hiwst A9, yzte] 45288 aElshe AgaidlS2e] A9 A

Fdatst 2 dXshe AL SASNA

Abdtract: The effect of pressure on the thermal conductivity in two-phase composite system was studied.
Thermally conductive polypropylene (PP)/silicon carbide (SiC) composites were prepared by applying various
pressures from 0 to 20 MPa. The thermal conductivity of the composite was 1.86 W/mK at 20 MPa, increased
by 40% compared to the value of a 0 MPa It was 9 times higher than that of unfilled polypropylene. It
implies the pressure induces the easy path for phonon transport. Also, the experimental values were compared
with Maxwell’s prediction and Agari’s prediction. Agari’s prediction gave a better agreement compared to that
of Maxwell's prediction due to the consideration of interactions between filler-filler and filler-polymer.
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Figure 1. Didribution of SIC particle size.
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Figure 2. Cross-sectional FE-SEM images of PP/SIC composites a various pressures where, () 0, (b) 10, (c¢) 15 and (d) 20
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Figure 3. Density and therma conductivity of PP/SC at
pressures a 0, 10, 15, and 20 MPa.
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Figure 4. Thermal conductivity as a function of SIC filler
content.
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Figure 5. Comparison of predicted and experimental values
on the therma conductivity of PP/SIC composite.
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