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Dielectric Spectroscopy Analysis of Ethylene Propylene Diene
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Abstract: During the operation process, property deterioration of ethylene propylene diene monomer (EPDM)
cable is often caused by multiple stresses. In order to explain the variation law and mechanism of dielectric
properties of EPDM cable under the extrusion stress and thermal stress, we took EPDM for cable insulation of coal
cutter as an object to study. The dielectric spectroscope of EPDM under the combined action of extrusion pressure
and thermal stress was measured. The characteristic parameters of dielectric spectroscopy were obtained by
simulating the dielectric spectroscopy according to the expression of complex permittivity from the single
relaxation Cole-Cole model modified by DC conductivity. The change rule of the DC conductance and relaxation
time constant was analyzed. The results show that temperature and extrusion pressure have obvious effects on the
complex dielectric constant of EPDM. At a higher temperature, the increase of the real part of the complex

permittivity at the lower frequency is obvious. Under the effect of DC conductivity and polarization, with the
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increase of extrusion pressure and temperature, the increase trend of real part of the complex permittivity at low

frequencies slows down, while the real part decreases gradually at higher frequencies. Therefore, the change of DC

conductance caused by extrusion stress and temperature is the key to the change of the complex dielectric constant

of EPDM.

Key words: EPDM; thermal stress; complex dielectric constant; Cole-Cole model
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Tab.1 Characteristic parameters of EPDM dielectric

spectroscopy under different extrusion pressures at 90°C

B RN J1/kPa €, € T a Oy
100 3.35 54.20 907 0.46  1.13x10™"
200 3.35 29.49 5075 0.34 1.1x10™"
400 3.41 2034 6912 040  1.06x10™"
600 3.36 9.27 8631 031 6.63x107"
800 3.41 0.16 10000 036  5.53x10™"

*®2 FEMIIA100 kPaBI RELEE T
EPDM 77 B iE4FHIES #
Tab.2 Characteristic parameters of EPDM dielectric
spectroscopy at different temperatures under 100 kPa

extrusion pressure

R/ C e, e T a 0y
30 3.26 2.44 6365 0.20 1.23x10™"
60 3.33 4.88 10 000 0.29 4.39x10™"
90 3.35 54.20 907 0.46 1.13x10™
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