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Abstract

Nowadays, polymer matrix composites filled with inorganic/ceramic inclusions gather the
scientific interest because of their vast uses in numerous applications. A composite refers to a
materials sgtem that consists of at least two different separated phases. Combining the
properties of the matrix and the filler we achieve a material with superior properties than that
of its constituents. The electrical properties of polymer matrix composites lgare &
significant position in the microelectronics industry because of their potential applications
such as energy storage devices, welding elements in circuit and electromagnetic interference
shielding. In the present study as a matrix was used a conattheesiailable epoxy resin and

as a filler Boron carbide (&) in the form of powder. Boron carbide is the third hardest
material on earth after diamond and cubic Boron nitride, with low density and excellent
mechanical properties. Until recently Boronlide was used primarily in armor plates and as

a neutron absorber in the nuclear industry but latest studies suggest interesting electrical
properties and possible applications in the electromagnetic interference shielding. In this
study 6 epoxy resiin Boron carbide specimens were manufactured, varying the concentration
of the encapsulated phase, in order to investitfaeoughly the dependence of the filler
content in the presented results. For the dielectric characterization of the specimens we used a
Broadband Dielectric Spectroscopy device varying the frequet6y { 10° Hz) and
temperature range3(°C-160°C). The results of the dielectric characterization suggest the
existence of three distinct relaxation processes which can be attributed to ettiaciat
polarization, known as MaxweWagnerSillars effect, glass to rubber transition and

reorientation of polar side groups of the polymeric matrix.
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A= A, (2.20)
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