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Abstract

In order to suppress surface charge accumulation on the epoxy resin insulation and to investigate the influence of treatment
time on the charge accumulation, epoxy samples are surface fluorinated for the different times of 10 min, 30 min and 60 min in a
laboratory vessel using an F2/N2 mixture. Attenuated total reflection infrared analyses and the observations of the cross section and
the surface of the samples by SEM indicate the increases in degree of fluorination, thickness and compactness of the fluorinated layer,
and the decrease in surface roughness, with treatment time increasing. Compared with the deep surface charge traps and stable surface
charge of the unfluorinated (original) sample, as indicated by the open-circuit thermally stimulated discharge current measurement,
the fluorinated surface cannot store the charge. The corona charges deposited on the sample surfaces fluorinated for 10 min, 30 min
or 60 min rapidly decay to zero in about 2 min, 10 min or 15 mi at room temperature respectively, showing a slowed-down release
of charge with fluorination time. The measurements of surface conductivity and contact angle and the calculation of surface energy
reveal that fluorination gives rise to dramatic increases in surface conductivity, surface wettability and polarity, while they decrease
with treatment time. The significant increase in surface conductivity of the fluorinated sample is attributed to a very likely substantial
decrease in trap depth and the adsorbed water on the fluorinated surfac. Surface charging current measurements further show that large
steady state current flows along the fluorinated surface during corona charging, in comparison with the almost zero steady state current
for the original sample. This implies that the fluorinated sample has much lower surface charge accumulation in the period of charging,

than the original sample.
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