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Performance Change and Failure Mechanism of Ethylene

Propylene-Diene Monomer under Interfacial Multi-Stresses

LIU Ying, WANG Xing, CHEN Jiawei

(School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: To investigate the failure mechanism of cable accessory insulation under the coupling
effects of electrical, thermal and mechanical stresses, ethylene propylene-diene monomer
(EPDM) rubber in 110 kV prefabricated cable joints is taken as the research object, and a multi-
stress experimental device is constructed to simulate the insulation interface of cable accessories.
Different mechanical tension and/or electrical stresses are applied to the rubber samples in the
interface composed of XLPE-EPDM. After being stressed for preset time periods, the samples are
observed by scanning electron microscope (SEM), and their mechanical property, volume
resistivity, crosslinking degree, attenuated total reflectance Fourier infrared spectrum (ATR-
FTIR) and X-ray photoelectron spectroscopy (XPS) are measured. It is shown that some
chemical bonds of EPDM at the sample surfaces are destroyed and oxidized under the electrical
stress, with the generated oxidation groups such as —OH and C = O. The mechanical tensile
stress promotes this reaction, on the contrary, those parameters involved in material volume

characteristics, including mechanical property, volume resistivity and crosslinking degree, only
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are slightly changed, which indicates that the damage effect of the coupled multi-stresses on

EPDM samples remains on the surface and does not go deep inside the volume. It is explained as

that the large number of additives and fillers in the EPDM material exposed at the surface prevent

the further damage of sample interior by the discharge particles and active groups.

Keywords: interface of cable accessories; EPDM rubber; multi-stress coupled action; volume

characteristics; surface damage
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