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A Study on the Surface Degradation Phenomena and Electrical Properties of
Polymer Composite Materials

Jae-Sae Park, Kyung-Bum Lim:
Incheon City College, Inha University

Abstract - In this paper, we investigated the change of
wettability, surface potential decay and surface resistivity caused
by thermal-treated and plasma-treated FRP respectively for
finding out the influence of electrical characteristics on the
surface of polymer composites. For the change of wettability, the
contact angle of thermal-treated specimen with the high
temperature of 200C increased. But that of plasma-treated
specimen decreased. The characteristic of surface potential decay
shows the tendency of the remarkable decrease on plasma-treated
specimens, but no difference on thermal-treated specimen
compared with untreated one. Also, for the surface resistivity, it

shows the same trend compared with the change of contact

angle. We can conclude that the degradation phenomena of epoxy
surface are dominated by the induction of hydrophilicity and
hydrophobicity.
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Table 1. Specification of the FRP laminate.

Component Spec. of the sample

Composition Glass-cross laminate

Molding method Press molding

Glass fiber E-glass

Surface pre-treatment Epoxy silane

Specific gravity 19
Weight 69 %
Glass content
Volume 52 %
Manufacturer Arisawa Co.(Japan)
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Fig. 1. Contact angle according to the thermal treatment of FRP.

£¢ Fehzd Aoz A
Aeld we Az mHe W
49 2718 ded. ol
9

A

JH*

Ztel AstE 1Y 20 Jehdg
A A Zrol An st FAS
ol HAZE Aol me B
o2 Zgzv 76 xEd

2
Hqaeldxe 34 Wae 223
9ee on@rh Fehzv Bzl
%
¥

EHo) thge) shrjzol WA
=599 Msl g oA
NEATWS dx T Bt

ZE AR FRd dAarH
EgozA ARG xE A

o 4¥g Amd AsHoz te] AFH A9e A1)
AYA el AN A4%F FAzoby Ao FEe BARNE
C]iJ° G Shsha, 2U BHAA FAALC Aol vl

100 . T . y .
Untreated « Dry air
sample 0.8 Torr
_ 80 f l 20mA | |
¥
- . -
< .
? \
\
- 60 \ -
< y
3 \
3 \
. Incresse of hydrophilicity
“r -\ ]
[
—~—
20 T—g A
. ) . . ’
0 1 2 3

Treated Time [hour]

Oy 2 Ezb=of Halo g FRP &2 #al

Fig. 2. Contact angle according to the plasma treatment of FRP.
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Fig. 3. Surface potential decay according to the thermal treatment of FRP.
((a) positive polarity, (b) negative polarity}).
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Fig. 4. Surface potential decay according to the plasma treatment of FRP.
({a) positive polarity, (b) negative polarity)).
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Fig. 5. Surface resistivity according to the thermal treatment of FRP.
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