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Dielectric Relaxations of Polymers
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Abstract

Dielectric relaxation is based on analysis of the response of charged species to an electric field. The motions
of charged species depend on the accessible frequency and temperature windows. The motions visible for poly-
mers involve dipole and ion motions. Dielectric relaxations of polymeric materials are most common to analyze
data in the complex dielectric which contains two terms of the real and imaginary part permittivity. The real and
imaginary part permittivities are called the dielectric constant and dielectric loss respectively. There are two dipolar
relaxations that are frequently observed in polymers; the local relaxation, due to rotation of dipole side-chains and
dipole-caged motion and the segmental relaxation, arising from micro-Brownian motion of molecular chains. Both
relaxation processes are observed below and above the glass transition temperature of polymers, respectively. In
addition to relaxation peaks, a contribution of an ionic conductivity to the loss is often observed in the dielectric
spectra of polymers at low frequencies and high temperatures. Therefore experimentally, the complete dielectric

spectrum is analyzed by Havriliak and Negami model.
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transition: t = ¢

temperature, time
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e 7, = the Debye relaxation time Feduiusiu o =
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