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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 | BR-2
Epoxy resin 100 100
Curing agent 90 90
Accelerator 3 3
Si02 300
Surface treated SiOq 300
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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 50X120X6 (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 (k@)

Electrode material

Flow of contaminants

Series resistivity

E 3 AUE4AY TR 72
Table 3. Chemical structure and kind of sur-

factant.
Surfactants Trade Chemical
(Polarity) mark structure
Alkylnaphthalene EKARU Conn
sulfonate BX R
(Anionic ) erenen
Isooctylphenoxy i <tiets
polyethoxy TRITION
ethanol X-100 S
(Nonionic)

B 4. 2892 243 73¢9 BA.
Table 4. Relation between composition of conta-
minants and types.

Symbols Compositions of contaminant
A 0.1(%) NH,CI

0.1(%) NH4Cl + 5.0(%]) anionic
0.10%) NH4Cl + 0.02(%]) anionic
0.1(%) NH4Cl + 0.5(%) nonionic
0.1{%) NH4Cl + 0.02(%] nonionic
0.23(%) NH4CI

SRR vl FeN fvs)

=% 284 QAR E47 Do) oAz

297, ¥4

i

o&de 01[%] NHLCl #4999 & 37 2
goleA B vloleA AUBAAE FAEAT E
49 NHCI5} vloj&A 2 ol Hrte] & 2
o 24 7135 el

Qe EAAALE  face surface  meter
(CBVP-A3, KYOWA)E, H&ZE HAH(sessile
drop)2.2 HZZH(contact angle meter, CA-A,
KYOWA), X&&2 =& A (conductivity meter,
CM-30V, TOA)Z A3t

3.8 3 o

»

3.1. R&do| FHE

a8 3, 2% 4% 0.1[%] NHClo] wle]2A4 9 &
o)A AWEAHAY Fx WS WE 2&de] §®
BAEs HIES UeEld Aoz AWRGAAY F
z7t FE 5 &9 ERAHLS A3,
Hlo|- &4 9  Fel2Ae AL ZRe Fmvt
0.02[%], 03[%]1A HE= © o4y FF
(absorption)e] E # flezz X3EdE & & ¢
=3

olg} Zol AWEBHAL HIl wet ZHAY
(surface tension)°] AzHE AL Y BF7
(hydrophobic  group)® #-& 57| (hydrophilic
group)E 7t AWELAAZT EF 22 764
Aol EAA B AggAel gle EFV7 B EH
o % o]jFste uldk(orientation)H EE FFo] Yo
U7l mEoltl AEAEL vo]2A AfdE A9
YAE L SoleAE AUFAHAY T= F7kd o
gt Hatatdt

110 550
-@- Surface tension -- Resistivity
90 1 F450
§ £
< el e t————- 7}
2 70 1 taso E
H s
] Z
€ £
2 50 250
@
] 3
< €
3
@ 30 1 F150
50

000001 0005 & 00200501 05 1 2 §
Concentration of nonionic surfactant{% )}
a3 3 Hoj2A AREAHA Hstel g o&9
o ZUERYHTN AFEL I
Fig. 3. Effect of contaminants after adding to
nonionic surfactant on the surface
tension and resistivity.
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