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Abstract

In this study, the dielectric properties of (epoxy resin - barium titanate) and
(epoxy resin - bentonite 109) composites as a function of fillers volume
fraction (0,5,10,15,20,25,30,35 and 40 vol. %), temperature and frequency
have been studied . The two filler was choosed because of their high
permittivity .

The study shows an increase in permittivity, loss angle, dielectric loss and
ac conductivity with the increase vol. % of filler, which is related to the

file:///D:/march2013/absteducationabudalhaa2010.htm 12



Yoyo vy

Preparation And Study Of The Die

Interfacial polarization, and that epoxy- Barium titanate and epoxy-bentonite
109 composites shows permittivity 13.6 and 7.81, at the (40 vol.%)
volume fraction respectively.

A gradual decrease in the permittivity was observed with the increase of
applied electric field frequency for all prepared composites. It was seen that
the loss angle and dielectric loss increases with increase of the applied electric
field frequency and reaches a peak maximum at relaxation frequency, then
decrease gradually with increase of the frequency. Cole — Cole diagram in
addition to Debye model for hetrophase materials have been used to calculate
the relaxation time as a function of fillers volume fraction. The result shows
that the relaxation time increase with the increase of vol. % of filler. The ac
Electrical Conductivity (cac) was found to increase with increase of the
electric field frequency.

It was observed that the dielectric permittivity, loss angle, loss dielectric
and ac Electrical Conductivity (cac) increases with increasing the temperature
in the range (30-110 »C), near the glass transition temperature (Tg) the
increase was steeper for the observed properties. In general, the above factors
increase with the increase of vol. % of filler. Dielectric permittivity of barium
Titanate filled epoxy is greater compared to the same filler content bentonite
109 filled epoxy as a result of the high permittivity barium titanate
material.

The impedance decreases with increase of filler volume fraction, frequency
and temperature. The decrease in impedance with the rise of temperature is
accompanied by clear dips at higher temperature, these dips are used to locate
glass transition temperature (Tg) which is found to be depressed to lower
temperature with increase of vol. % of filler.
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