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Study on Dielectric Spectroscopy of EPR for Cable Insulation Under Mechanical and
Thermal Stresses
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Abstract: The towing cable for coal cutters is always subjected to the joint effects of electric , thermal and mechani-
cal stresses in actual operation, which severely deteriorates its insulation performance. In order to be able to master
the insulation performance of ethylene propylene rubber (EPR) for the towing cable of coal cutter under simultane-
ous action of mechanical and thermal stress, the the dielectric spectroscopy of the EPR under the action of the ex-
trusion force and temperature is measured in this paper, and the influence of temperature and extrusion force on
the real part of complex permittivity and complex conductivity of EPR is studied. Then, the spectroscopy of imagi-
nary part of complex permittivity is fitted by Havriliak-Negami function, the characteristic parameters of the Havril-
iak-Negami function are extracted and the relationship among the characteristic parameters, temperature and the
extrusion force is analyzed. The result shows that the complex permittivity and the real part of complex conductivity
of EPR are not only closely related to temperature and frequency, but the complex permittivity is also related to ex-
trusion force and the real part of the complex conductivity is to negatively related to the extrusion force. The imagi-
nary part of complex permittivity of EPR is in good agreement with the Havriliak-Negami function. It is concluded
from the analysis of the characteristic parameters that the influence of temperature on DC conductivity and of the ex-
trusion force on loss strength is the main cause leading to complex permittivity variation of EPR insulation.
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Table 1 Parameters of Havriliak-Negami model

under 0 bar

WE/C /(S em™) s Ae 7/s « B

30 7.609x10™" 0.335  0.612 85.00 0.985 0.145
60 2.160x10™" 0.562 0.926 15.02 1.000 0.226
90 8.867x10™" 0.664 5.360 70.01 1.000 0.359
150  9.887x10™" 0.698 25.498 2.849 1.000 0.657
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Table 2 Parameters of Havriliak-Negami model
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90 2.937x10™"%  0.684 1.752 42.00 1 0.305
150 2.330x10™"  0.870 15.458 21.59 1 0.584

%3 6 bar B} [E)iEE T Havriliak-Negami 5 £ £

Table 3 Parameters of Havriliak-Negami model
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