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Abstract

It is very important to study the surface degradation of polymer insulators, such as silicone and EPDM rubbers. Image
data analysis is usually used to evaluate hydrophobicity of polymeric insulating materials. Surface degradation of polymer
should change its dielectric property, however, it is very difficult to measure the change electrically. This paper describes a
measuring method of dielectric property of polymer insulating materials using inter-digital electrodes. DSP ac loss current
measuring system can successfully evaluate the change during aging of silicone rubber surface.
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Fig.1. Inter-digital electrodes.
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Fig.2. Electric field dependence of Ixr of an insulator using
inter-digital electrodes. e :Round egde,00 :Square edge.
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Fig.3. Arrangement of sample amd
inter-digital electrodes.
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Fig.4. Chage in capacitance of HTV-SIR during aging in
water and recovery in air. a:before aging, b:after aging,
c:after recovery, d:after aging of c, e:after recovery of d,
f:just after recovery of hexane immersion.



02 r < Without Averaging

e With Averaging 100 times
3
o
01 f
— [ ]
é Ol < 3 ’| 1 ? .| L4 <'> J
X @ 1 2 3 4 5 6 7 8 9
o
-01 <
Step number of applied voltage
-02 -

Fig.5. AC loss current, Ixr, of HTV-SIR of AC ramp step
voltage application. ‘Without averaging, e : with
averaging of 100 times for each step of applied voltage.
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Fig.6. Change in AC loss current, Ixr, and capacitive
current, Ixc, of HTV-SIR during 4 times spraying of
distilled water. Conditions: Constant AC voltage application
(50Hz, 2000Vp-p), Room temperature. With averaging of

100 times for each step number of applied voltage.
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waveform digitized by DSP system. Conditions: Room
temperature, ac step ramp voltage is applied two times

sequentially. Maximum amplitude of applied voltage is 50
Hz, 2,000 Vp-p. Each step of applied voltage is constant
during 100 cycles to carry out 100 times of averaging.
Distilled water was sprayed on HTV-SIR before the second
application of ac step ramp voltage.
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Fig.8. Electric field dependence of Ixr of HTV-SIR.

e :Before spraying of distilled water,
O :After spraying of distilled water.
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Fig.9. Electric field dependence of

O :After spraying of distilled water.
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