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Abstract The polymer insulators have been extensively used as an alternate material of ceramic insulators.
However, when they are used in practical conditions, there are many problems of decreasing performance and
shortening lifetime due to the exposures of degradation factors applied from the outdoor situations. Accordingly,
the analysis of polymer degradations has been getting influential too late as one of important subjects for
improvements of safety and reliability. Heat, water treatments are arbitrary simulated for finding out the
initiations and processes of surface degradation on the polymer surface. Especially, this study is focused on the
chemical changes properties. From the analysis of hydrophilic and hydrophobic molecular structures, final
modeling of surface degradation is accomplished. We checked the contact angle depending on heat and
moisturized accelerated degradation and ran an XPS analysis to check the mechanism change of the surface of
the PCB polymer composite. The surface that had a tendency to attract moisture showed a decrease in the
contact angle and generated a large amount of carboxyl(-COO*) radicals. The hydrophobized surface showed an
increase in the contact angle and had a stable chemical composition constituted of the breakaway of oxygen
radicals and the formation of double bond by carburization.
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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 1.9
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
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[Fig. 2] Contact angle on water-treated epoxy
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[Fig. 3] Cls and Ols peaks according to the thermal
treatment
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[Table 2] Estimation of binding state of CI1S
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[Fig. 4] The change of Cls sub-peaks according to the
thermal treatment
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[Fig. 5] XPS on water-treated epoxy
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