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Aging characteristics and interfacial electrical properties of EPDM
reinforced insulation in cable accessories
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Abstract ; To explore the influence of different aging forms on the interface characteristics of ethylene-pro-
pylene-diene monomer ( EPDM) , the molecular structure, microstructure, crosslinking degree, mechani-
cal properties, interface electrical properties and trap distribution characteristics of EPDM samples before
and after thermal oxidation aging and swelling aging were tested and analyzed. The results show that ther-
mal oxidation aging can lead to an increase in the crosslinking degree of EPDM materials, while reducing
its mechanical properties, EPDM/ cross-linked polyethylene ( XLPE) interface breakdown strength and
surface conductivity. Swelling aging causes the siloxane molecules in the silicone grease to penetrate into
the material, resulting in swelling and deterioration of the surface morphology, which in turn leads to a

decrease in the crosslinking degree, an increase in deep traps, and a significant reduction in the mechan-
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ical properties and surface conductivity of EPDM materials; at the same time, the EPDM/XLPE interface

breakdown strength is further reduced compared to the samples after thermal oxidation aging. The analysis

indicates that the deterioration of the surface morphology caused by the penetration of siloxane is the main

reason for the decline in the mechanical properties and interface breakdown strength of EPDM materials.

It is concluded that when investigating the aging characteristics of rubber materials used for enhancing in-

sulation in cable accessories, it is advisable to prioritize the aging method of coating with silicone grease

and use mechanical properties as a sensitive criterion.

Keywords: cable accessory; ethylene-propylene-diene monomer; insulation interface; thermo-oxidative

aging; swelling aging; trap distribution
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Fig.4 ATR test results before and after swelling aging
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