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Abstract: In this paper, we investigated the surface properties of polymer insulators to improve electrical insulation

performance. First, after washing the polymer insulator in various ways,

its contact angle was increased, thereby

improving the hydrophobic properties and electrical insulation properties. In addition, TiO, thin films, which have been

used as a photocatalytic material and have been applied to the polymer insulator surface of to enhance the surface and

electrical insulating properties. For the sputtering method, the contact angle after coating the TiO, thin film increased

with increasing RF power, but it was lower compared to that before coating, indicating that the hydrophobic properties

of the surface were slightly deteriorated. Consequently, the electrical properties of the polymer-insulating material were

maintained or improved after the TiO, thin-film coating.
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Fig. 1. Schematic diagram of electrode structure for measuring
surface leakage current of polymer insulator.
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Table 1. Sputtering process conditions for TiO; thin film deposition.

Parameters Process 1 Process 2
Base pressure 3x10° Torr 3x10°® Torr
Working pressure 2x10° Torr 2x10° Torr
RF power 70~100 W 100 W
Sputtering gas Ar Ar:0, (8:2, 9:1)
Deposition time 20 min 27 min
Substrate temperature Room temp. Room temp.
Thickness 100 nm 100 nm
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Table 2. Average contact angles of polymer insulator before and
after surface cleaning.

Before cleaning After cleaning

Aceton n n
111°+0.5° 120°£1°
Ethanol n n
111°+0.5° 116°+1.1°
Ethanol + n n
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111°40.5° 121°£1.2°
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Fig. 2. Leakage current vs. applied electric field for polymer

160.0k

insulator before (a) and after and (b) surface cleaning.
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Fig. 3. Contact angles of polymer insulator surface coated with

TiO, thin films as a function of the sputter power.
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Fig. 4. Contact angles of polymer insulator surface coated with
TiO; thin films. The mixing gas ratio of Ar to O, was (a) 9:1
and (b) 8:2 during the sputtering process.

Fig. 5. Surface morphologies of TiO, thin films deposited at
(a) 70 W and (b) 100 W of the sputtering power.

Fig. 6. SPM image (a) leakage current image and (b) average

leakage current of TiO, thin films with MIM sample structure.
The sputter power was 100 W.
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