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Effect of thermal=cooling cycling on dielectric properties of
micron Al,O; epoxy composite insulation

PAN Zehua, REN Zhigang, LIU Yin, GUO Wei, LI Huachun
(State Grid Beijing Electric Power Research Institute, Beijing 100192, China)

Abstract: In order to investigate the effect of continuous changes in high and low temperatures on the epoxy composite
insulation of cable terminals, micron Al,O,/epoxy composite insulation samples were prepared in this paper, and thermal-
cooling cycling experiments were conducted on the samples. The changes in dielectric properties and degradation
mechanism of epoxy composite insulation samples under different number of thermal-cooling cycling were analyzed
through the AC breakdown, isothermal surface potential attenuation, and dielectric properties tests. The results show that
during the process of thermal-cooling cycling, the cross-linked network of epoxy composite insulation deteriorates gradually
under the combined action of high temperature thermal ageing and high and low temperature alternating stresses, the filler
gradually separates from the matrix, microcracks and holes appear in the sample, the free volume increases, and the
dielectric constant and electric strength continue to decrease. After 750 hours of thermal-cooling cycling, the AC electric

strength of the sample decreases by 15.2%, the deep trap density decreases by 41%, the shallow trap density shows a

fluctuating trend, and the dielectric loss factor (tano) firstly decreases and then slightly increases.

Key words: epoxy composite insulation; micron Al,O,; thermal-cooling cycling; dielectric properties
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