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The Effect of the Surface Tension of Contaminants on Tracking Ageing of
Polymeric Composites
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Abstract

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.

Key Words : Surface tension, Tracking resistance, Wettability, Surfactant, Flow rate, Surface
roughness, Contact angle, Polymeric insulating material
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Table 1. Experimental conditions of tracking.

Standards

Ttemms Contents
Applied voltage AC 45 kV]
Specimen 50x120%6 [mm)
Setting angle of specimen 51
Distance between electrode 5005 [rmm]
Hectrode material 0.1{mm] SUS
Flow of contaminants 06 [ml/min]
Series resistivity 3 k)
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Table 2. Chemical structure and kind of surfactant.

Surfactant; Trad
ac' S race Chemical structure
(Polarity) mark
hthal
Alkylnapl ene E U :
sulfonate BX N
(Anionic ) CHFLLTH LTI
I 1 h (,Z(,‘} f £t S TN T E ¢
sooctylphenoxy | rermon| €50
polyethoxy ethanol St ©
T X-100
(Nonionic)
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Table 3. Relation between composition of
contaminants and types.

Symbols Compositions of contaminant
A 0.1[%6] NH.Cl

B 0.1[%] NH.C] + 5.0[%) anionic
C 0.1[%] NH4Cl + 0.02[%] anionic
D 0.1[9%6] NH.C! + 0.5[%] nonionic
E

0.1[%6] NH,Cl + 0.02[%] nonionic
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Fig. 1. Frequency of applied voltage and surface
tension dependence of time to tracking
breakdown (ER-2).
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Table 4. Relation between contact angle, resistivity
and contaminants added to nonionic, anionic

surfactant.

Contami-| Concentration(%4] Resistivity | Contact
nants | il - ([ cm]| angle
urfactants| 4 o9c]) | [degreel

A 01 39010 93

B 01 50 170+10 580

C 01 0.02 390%10 5

D 01 05 39010 57.3

E 01 0.02 390=x10 579

F 0.23 170£10 929.3
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Fig. 2 Time to tracking breakdown of flow rate
of contaminant on ER-1 vs frequency of
applied voltage (4.5[kVD).
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Fig. 3. Current plot of 0.3mi/min] and G.6{mi/min] at
45[kV], 300[Hz].
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