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Abstract Recently, the polymeric insulators have been accepted in several countries for the outdoor high voltage ap-
plications. In comparison with the conventional porcelain, polymeric insulators offer various advantages such as light
weight, superior vandal resistance and better contamination performance. The outdoor polymeric insulating materials
such as silicone rubber, ethylene propylene diene monomer(EPDM), ethylene viny! acetate(EV A) and epoxy are aged
under the various natural environment with the long-term performance in outdoor. In this paper, the effects of UV-
ray on the surface of silicone rubber were investigated by using the weather- Ometer. The accelerated aging stresses
were simulated by UV radiation, high temperature and humidity as well as water spray. These aging characteristics

" were examined through contact angle measurements, tracking resistance test, FT-IR and SEM/EDS analysis. The ex-
perimental results showed that tracking resistance decreases with increase in the UV-ray irradiation period. But the
surface of silicone rubber kept hydrophobicity. It is found that the inorganic filler such as AXOH); improves tracking
resistance and the TiO. is very effective in preventing degradation of silicone rubber surface from UV-ray.
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Table 1. Chemical composition of the used specimen.
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Table 2. Test conditions.

Type Conditions
Duration max. 2880hours
Lamp type 3.5kW Xenon Arc Lamp
Filter Inner/Quter Borosilicate glass
Irradiance 0.35 W/mi @340nm
Temperature | 63+£2C
Humidity dry-50%, wet-80%
Light&Spray | 102min Light, 18min Light&Spray
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Fig. 1. The scheme of the UV -ray irradiation equipment.

Table 3. The tracking test conditions.

Standards e
Specifications
Items

50 x 120 (mm)
SUS 316 stainless steel

Specimen configuration
Electrode material

Specimen thickness 6 mm
Inclination 45°
Electrode gap 50+£0.5 mm
Temperature 23x2 ¢
Applied voltage 45 kV

Table 4. The composition of test solutions.

Ingredients Contaminant
Electrolyte NH.CI1 (0.1 %)
.. Iso-octylphenoxy
Surf. tl
urfactant(nonionic) polyethoxyethanol (0.02%)
Resistivity 395+5 (Q.cm)
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Fig. 2. The scheme of the electrode and specimen for the track-
ing test.
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Fig. 3. The relationship between the UV- irradiation time and
tracking failure time.
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Fig. 4. The change of contact angle as a function of UV-irradia-
tion time.
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Fig. 6. Scanning electron micrographs of the silicone surface.
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Fig. 7. The change of the tensile strength as a function of UV~
irradiation time.
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Fig. 8. The change of the break strain as a function of UV ~irra-
diation time.
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