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Tracking Resistance and Aging Characteristics of Epoxy
Insulating Materials by the Rotating Wheel Dip Test
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Abstract

This paper describes the results of a study on the tracking performance of outdoor insulating
materials based on the rotating wheel dip testtRWDT). And, the influence of surface degradation was
evaluated through such as measurement of the flashover voltage after and before tracking test, also
aspects of surface degradation using scanning electron microscopy. The time to tracking breakdown of
treated filled specimen is longer than untreated filled specimen. And, after the RWDT, the surface of
specimen by adding untreated filler appeared heavy erosion. It was found that the addition to surface
treated filler, the better tracking resistance. In the RWDT, the breakdown specimen is not affected by
the dry flashover voltage, despite the fact that the surface degradation of tracking test has different state
on each specimen. This suggests that wet flashover voltage play an important role in evaluating of
tracking and erosion on the surface degradation in tracking test. And, the flashover voltage of specimen
under wet conditions are greatly affected by the salt concentration and degree of degradation by the
RWDT. Because of hydrophobicity and degree of degradation by the RWDT, the flashover voltage of
treated filled specimen is higher than that of untreated filled specimen. Different types of specimen may
have different hydrophobicity and their surface state under contaminated conditions may not be the same.
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Table 1. Symbols and compositions of the
starting materials for specimens.
Symbols
- ER-1 ER-2
Raw materials
Epoxy resin 100 pbw 100 pbw
Curing agent 90 pbw 90 pbw
Accelerator 3 pbw 3 pbw
. Untreated 300 pbw
Si0O;
Treated 300 pbw
Color Heavy gray Gray
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Fig. 1. Experimental apparatus of the RWDT.
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Fig. 2. Configuration of specimen and electrode.
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Fig. 3. Wheel cycle condition of RWDT.
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Table 2. Experimental conditions of the RWDT.

Test conditions Contents

Applied voltage AC 10 kV

Specimen Rod of ¢23% 4260 mm

Electrode material 0.2 mm stainless steel

(SUS 316)
Distance between
electrode 120 mm
Electrical stress 83 V/mm

Resistivity of NaCl solution

contaminant (75030 Q - cm, 23 C)
Rotating speed 1.0mpm
Setting angle of 15°

specimen
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Table 3. Contaminants for flashover voltage test.
SDD{mg/cm™)’

NaCl, Kaolin

Polluion | Naci | 8| 16|24 | 40| 60 | 80 |120
solution
o/t Kaolin | 40 { 40 | 40 [ 40 { 40 | 40| 40

* 1 ESDD{(equivalent salt deposit density)
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Fig. 4. Time dependence on weight loss in
RWDT for types of specimen.
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(a) Before test (ER-1)

(c) After test (ER-2)

3% 6. RWDT A, & ¥¥9 ds4H.
Fig. 6. Different erosion and tracking of surface
before add after RWDT.
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