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Abstract

Some polymer materials,

including epoxy resin, are being used instead of porcelain for outdoor

insulating materials such as insulators, bushings, cable terminators and surge arrester housing. And, the
largest problem to be overcomed is the tracking and erosion of the outdoor polymer material brought
about by dry band arcing during prolonged exposure to contaminations.

In this paper, the effect of surface tension, wettability, flow rate of contaminants with varying
surfactant content and frequency of applied voltage on the tracking breakdown of epoxy insulating
materials were investigated. As the flow rate of contaminant is increased, the surface resistivity is
decreased, and the leakage current is increased, the time to tracking breakdown is decreased. It is found
that time to tracking breakdown depends on the surface tension of contaminant, that is difference of
wettability. And as the frequency of applied voltage is increased, time to tracking breakdown decreased.
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Table 1. Symbols and compositions of epoxy
resin(phr).
Symbols

Raw materials ER-1 | ER-2
Epoxy resin 100 100
Curing agent 90 90
Accelerator 3 3
SiOq 300
Surface treated SiO; 300
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Fig. 1. Electrode, arrangement of electrodes and

specimen (a)upperside, (bjunderside, (c)arr-
angement of specimen and electrodes.
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Fig. 2. Schematic diagram of experimental
circuit.
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Table 2. Experimential conditions of tracking

breakdown,
toms Standards Contents
Applied voltage AC 4.5 (kV)
Specimen 50>120%6 {mm)
Setting angle of specimen 45 ()
Distance between electrode| 50+0.5 (mm)

0.1(mm) stainless
steel (SUS 316)

0.6 (ml/min)
33 (kQ)

Electrode material

Flow of contaminants

Series resistivity
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Table 3. Chemical structure and kind of sur-
factant.

Surfactants Trade Chemical
(Polarity) mark structure

Alkylnaphthalene EKARU | © v«
sulfonate BY L
{Anionic ) oo

Isooctylphenoxy PR
polyethoxy TRITION
ethanol X-100 A
(Nonionic)
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Table 4. Relation between composition of conta-
minants and types.

Symbols Compositions of contaminant
A 0.1(%) NH4Cl
B 0.1{%) NH4Cl + 5.0(%) anionic
C 0.1(%) NHiCl + 0.02(%] anionic
D 0.1(%) NH4Cl + 0.5(%) nonionic
E 0.1(%) NH4Cl + 0.02[%) nonionic
F 0.23(%) NH4CI
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Table 5. Relation between contact angle, resis-

tivity and contaminants added to
nonionic, anionic sufactant.
Contaminants Resistivity Contact angle
({Q - em) at 23(T)) (degree)

A 390*10 99.3

B 17010 58.0

C 390+10 75.5

D 390+10 57.3

E 390*10 57.9

F 170*+10 99.3
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