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ABSTRACT

In the present investigation, long term service performance of silicone rubber based
polymeric insulators under DC stress with controlled climatic conditions is attempted.
Simultaneous application of UV, thermal, humidity with DC electrical stressis applied
to polymericinsulatorsenclosed in a specially fabricated climatic chamber. The stresses
are applied for 1000 hoursfor an adopted cycle to simulate close service life conditions.
The leakage current is regularly monitored and recorded. After the experimentation,
samples of the aged specimen are subjected for post analysis and psycho-chemical
analysis like Scanning Electron Microscope (SEM) to monitor morphological changes,
Energy Dispersive X-Ray analysis (EDAX) to observe elemental presence over the
surface, Fourier Transform Infra-Red (FTIR) spectroscopy to examine chemical
changes in the material, Thermo-gravimetric analysis (TGA) to understand the role of
filler in aged insulator specimen and loss of Loss of hydrophobicity was measured.
Investigations with long duration DC stress reveal material degradation,
depolymerization and loss of ATH; this could result in low thermal stability and
accelerate thethermal erosion and early failures.

Index Terms — Aging studies, multistress, degradation, polymer insulator, silicone

rubber, FTIR, SEM, EDAX, TGA, wettability.

1 INTRODUCTION

SILICONE rubber insulators are evolving as one of the mo

preferable insulation for overhead transmissioreslinThese
insulators provide promising advantages over cdiomee
porcelain and glass insulators such as light wegjrh design
resistance to vandalism, hydrophobic, and betteiutipm
performance. The major issue with the polymerialetsrs is the
long-term performance and deterioration of matepiaperties
due to aging. The polymeric insulators consist loké¢ main
components, Fiber Reinforced Plastic (FRP) as ooaerial,
metal end fittings, and silicone rubber as a haueiaterial. The
silicone rubber has polydimethylsiloxane as base/nperic
compound added with some filler [1]. In the presamhposition
of high temperature vulcanized (HTV) silicone
Aluminum Trihydrate (ATH) is used as filler that ke as the
flame retardant and provides the thermal stabilitye housing
material is sensitive to its local environmentahditon and
degrades over a period of time, further deterier#te material
properties and temporary loss of hydrophobicityultesy in
frequent flashover under fog/ moist conditions [2-3

Therefore, long-term performance of such insuatis of
importance in providing the utilities an unintertegh and reliable
electrical power supply. Effects of multistresshnétc stress on
the performance of polymeric insulators have beeestigated
by many researchers, however degradation of housgigrial
under different environmental conditions with deess needs
attention to evaluate long-term service life.

The effect of aging under UV and humidity on difer
insulating material is reported in [4-7] the resbars concluded

at silicone rubber is comparatively stable aspamed to other
materials. The effect of aging on silicone rubbeterial results
in a permanent loss of material properties butcstit recover its
temporary loss of hydrophobicity. Schneider et &l $tudied
accelerated aging by simulating the coastal enviestt thereby
compared to real service performance. Fourmiguel ef9]
performed multistress studies on silicone rubbet &¥DM
insulators and reported the loss of material pt@ggeand increase
in hardness due to exposure of UV and thermalsstres

The housing material of silicone rubber is usedifisulator
and surge arresters. The effect of simultaneousicafipn of

rubbe environmental stresses over polymeric housing uslieti and

reported, the adverse effects of environmentatste on aging
[10-13]. The accelerating aging is reported as lads
hydrophobicity, salt deposition and surface cragkin increase
in surface roughness and loss of hydrophobicitgpsrted due to
multistress application. Zhu et al [14] simulag$igct of UV and
sandstorm and reported the degradation resultimgm fr
crosslinking and depolymerization. Nakeb et al [&fidied the
effect of UV on leakage current of 11 kV polymeinsulators
and reported the decrease in leakage current tinelexxposure
of UV. The effect of thermal and UV with electricstress on
polymeric insulators resulted in loss of materiabperties is
reported in [16-17].
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