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Dielectric spectrum analysis of ethylene propylene diene monomer for
cable insulation under tensile stress

LI Wei', HE Qinghui', MEN Rujia', LI Yuanyuan', LEI Zhipeng', WANG Wei>, YANG Dongdong’
(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: In view of the degradation of insulating properties of ethylene propylene diene monomer (EPDM) cables caused
by mechanical, electrical, and thermal stresses during operation, the dielectric spectrum of EPDM used for power cable
insulation in tensile state was studied. Firstly, a tensile force applying fixture was designed, and a multi-stress dielectric
spectrum testing system was built. The dielectric spectrum of EPDM under the joint action of tensile force and thermal stress
was measured. The influence of tensile ratio on the dielectric loss factor of EPDM was analyzed emphatically. Then, the
characteristic parameters of dielectric spectrum and their variation with tensile ratio were obtained by Cole-Cole model. The
change of chemical groups of EPDM was analyzed by Fourier transform infrared spectroscopy (FTIR) from the microscopic
view. Finally, the properties change mechanism of EPDM after tensile was summarized combining with carrier apparent
mobility. The results show that the tensile ratio has significant influence on the complex dielectric constant and dielectric
loss factor of EPDM, especially when the frequency is low, the dielectric loss factor decreases at first and then increases
with the increase of tensile ratio. The analysis based on Cole-Cole model shows that the DC conductivity, relaxation
strength, and relaxation peak frequency of EPDM decrease at first and then increase with the increase of tensile ratio.
Combining with Fourier infrared spectroscopy, it is concluded that the EPDM molecular chain will break when the tensile
ratio reaches a certain value, and the carrier mobility extracted from the depolarization current decreases at first and then
increases with the increase of tensile ratio.
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