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Influence of tensile ratio on PDC and trap distribution of EPDM

HE Qinghui', LI Wei', MEN Rujia', CHENG Rui', LEI Zhipeng', WANG Wei’
(1. College of Electrical and Power Engineering, Taiyuan University of Technology, Taiyuan 030024, China;
2. State Grid Shanxi Electric Power Research Institute, Taiyuan 030012, China)

Abstract: Aimed at the insulation deterioration of movable cables caused by the tensile force in practical use, we mainly
study the effect of the different tensile degree on the insulating properties of ethylene propylene diene monomer (EPDM)
insulation based on polarization and depolarization current (PDC). A tension device was designed to measure the PDC and
surface potential decay of EPDM under the tensile state, and the influence of tensile ratio on the insulating properties of
EPDM was analyzed form the perspective of DC conductivity and trap energy level distribution. The reason for the change
of insulating properties of EPDM under tensile state was explained on a micro level. The results show that there is a
threshold value of the effect of tensile ratio. When the tensile ratio is lower than 1.4, the PDC decreases with the increase of
the tensile ratio. When the tensile ratio is higher than 1.4, the PDC increases with the increase of the tensile ratio. When the
tensile ratio increases from 1.0 to 1.4, the decrease of trap numbers leads to the decrease of surface potential decay rate.
When the tensile ratio increases from 1.4 to 1.8, the increase of shallow trap numbers promotes the dissipation and migration
process of charge, which increases the surface potential decay rate. The influence of tensile stresses on EPDM insulation can
be divided into three stages: the amorphous state, elastic deformation stage, and inelastic deformation stage.
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Fig.1 Tensile devices and electrode fixtures
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Fig.2 Schematic diagram of PDC measurement system
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