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Surface Modification of Polymer Insulator by Plasma Surface Treatment
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Abstract

It is hard to expect excellent electrical, mechanical and chemical properties from most of the composite

materials presently used as insulators due to insufficient wettability property caused by the difference of

interfacial properties between the matrix material and the reinforcer.
agents have been developed to improve the interfacial properties of composite materials.

Therefore, various interfacial coupling
But if the wettable

coupling agents are used outdoor for a long time, change in quality takes place in the coupling agents

themselves, bringing about deterioration of the properties of the composite materials.

In this study, composite materials were put to dry interfacial treatment by use of plasma technology. It has
been presented that the optimum parameters for the best wettability of the samples at the time of generation
of plasma were oxygen atmosphere, 0.1 torr of system pressure, 100 W of discharge power, and 3 minutes of
discharge time. Also, the surface resistance rate and dielectric property were improved.
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Fig. 1. Schematic diagram of plasma treatment system
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2. Power meter

1. Matching network

3. Plasma generator 4. Vacuum gauge

5. Rotary pump 6. Valve
7. Mass flow controller 8. Electrode
9. Substrate 10. Cold trap
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Fig. 2. Contact angle properties of glass surface
as plasma treatment conditions
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Fig. 3. Surface energies of glass surface as
plasma treatment (3min treatment)
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Fig. 4. Exposure time-contact angle-surface energy
properties of sample surface after surface treatment
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Fig. 5. Relative dielectric constant of glass
surface as plasma treatment
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Fig. 6. Surface resistivity of glass surface as
plasma treatment
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