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Research on Insulation Performance of EPDM for
Cables Under Extrusion Pressure and Thermal Stress
Based on Polarization Current
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Joint Engineering Laboratory of Mining Intelligent Electrical Apparatus Technology, Taiyuan University of
Technology, Taiyuan 030024, China)

Abstract: In order to clarify the interaction of electrical stress, thermal stress and mechanical stress on the
insulating properties of ethylene propylene diene monomer (EPDM), we prepared EPDM samples and measured
the polarization current of the sample at temperatures of 30—120°C, pressures of 0—1.0 MPa, and electric field
strengths of 1-25 kV/mm, respectively. For further evaluating the insulation performance of EPDM, the absorption
ratio (K) was introduced. Based on the steady-state electrical conduction currents in the polarization currents, the
quasi-steady-state electrical conduction current densities and conductivities of the sample were calculated. The
results show that the insulation performance of EPDM is negatively correlated with temperature and electric field
strength. In the low-field-strength area, the electrical conductivity of the sample conforms to the ohmic
conductivity characteristics; in the high-field-strength area, conductivity conforms to the space charge limited
current mechanism. By calculating the carrier mobility of EPDM, it is found that the carrier mobility decreases at

first and then increases with the increase of pressure, which leads to the change of the insulation performance of
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Fig.1 Polarization current measurement circuitry
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Fig.2 Polarization current curves at

90°C without extrusion pressure
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