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Ageing evolution of tensile and dielectric properties of ethylene propylene
diene monomer self-fusing insulation

WANG Qiang', LI Haoze', LI Xiufeng', DING Zhipeng', BAI Xinyu', LIU Di', WANG Jingran’
(1. College of Electric and Electronic Engineering, Shandong University of Technology, Zibo 255000, China;
2. State Grid Zibo Huantai Power Supply Company, Zibo 256400, China)

Abstract: In order to investigate the effect of combined heat-force on the performance of ethylene propylene diene
monomer self-fusing insulation, ageing experiments with different temperatures and tensile rates were conducted on the
ethylene propylene diene monomer self-fusing insulation, and the tensile and dielectric properties of ageing samples were
characterized respectively. The results show that during the ageing process, the tensile strength and elongation at break of the
sample decrease due to the gradual destruction of molecular structure and swelling of adhesive molecules, and the strong
tensile stress will exacerbate the degree of ageing, make the defects gradually develop and expand, and further deteriorate
the mechanical properties of the sample. With the increase of ageing time, the polar groups inside the sample increases, the
steering polarisation enhances, and the polarisation loss increases. When the stretching rate gradually increases, the
increasing rates of relative dielectric constant and dielectric loss factor show the trend of “slow first and fast later”. At the
same time, the breakage of molecular chains and the generation of microscopic defects increase the concentration of carrier,
and the larger tensile rate weakens the intermolecular forces, reduces the barrier energy level, and makes the carriers easier
to migrate, resulting in a continues increase of its volume conductivity. In the later stages of ageing, the molecular chain
cleavage under tensile stress is serious, and the thermal expansion of the matrix increases the free volume, leading to a
decrease in electric strength. A larger tensile rate will further reduce the trap energy level inside the sample, resgreater
decrease in electric strength.

Key words: ethylene propylene diene monomer self-fusing insulation; combined thermal-force ageing; tensile properties;
dielectric properties
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Fig.1 Schematic diagram of stretching device
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Fig.3 Tensile properties of EPDM self-fusing insulation

under different thermal-force ageing conditions
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Table 2 Characteristics parameters of EPDM self-fusing insulation under different thermal-force ageing conditions
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