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Abstract: PSR/cpoxy composite samples (0%, 5%, 10%, 15% and 20% in mass fraction,
respectively) are prepared by direct blending method to study the effects of epoxy toughener —
liquid polysulfide rubber — on the dielectric properties of epoxy resin. The micro-morphology
and glass transition temperature of the samples are analyzed by SEM and DSC. The DC
breakdown field strength, frequency domain dielectric spectrum and surface potential decay
characteristics of the samples are tested. Results show that the glass transition temperature of
epoxy resin decreases with addition of PSR, but the DC breakdown field strength of epoxy resin is
effectively improved; the dielectric constant and dielectric loss first increase and then decrease
with the increase of PSR concentration; and adding PSR slows down the surface potential decay
rate of epoxy resin. It is found through extracting the trap parameters {rom isothermal surface

potential decay model that with the addition of PSR, the depth of deep and shallow trap centers
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increases, and the density of charge in deep trap decreases first and then increases with the

increase of PSR concentration. The density of charge in shallow trap decreases except for the

samples of 20% PSR mass fraction. It is recognized based on the charge transport process and

space charge breakdown theory that the increase of trap depth leads to the enhancement of trap

capture effect. As a result, the collision ionization and accumulation of space charge are inhibited

so that the DC breakdown field strength is enhanced.

Keywords: liquid polysulfide rubber; epoxy resin; DC breakdown field strength;

dielectric spectrum; isothermal surface potential decay
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