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Study on Computer Simulation of Electrical Properties for Materials
Based on Finite Element Method

WANG Lun,FAN Zhen-zhen, GUO Chen
(School of Information Engineering,Chang’ an University,Xi’ an 710064 ,China)

Abstract ; Effective electrical property (e. g. permittivity and conductivity ) is the important physical property of composite materials,
which usually determined by various factors such as material composition, proportion,and geometric structure. In order to investigate the
influence mechanism of inclusion shape on the effective electrical properties of composite materials, the finite—element method (FEM) is
used to compute the effective dielectric properties of composite with different shapes of inclusions under the electrostatic field simulation.
Two parameters including the average field concentration ( AFC) and the field fluctuation ( FF) are proposed to observe thus explain how
the inclusion geometry influences the effective electrical properties. In this study, the influence of inclusion geometry on the effective per-
mittivity of two—phase composite material is calculated by computer simulation technology when the permittivity contrast ratio of between
each phase varies,and the simulation results are compared with the several analytical mixing laws. The results show that the variation of
the AFC and FF in the composite are consistent with the variation of the effective permittivity, and the FF is directly related to the
geometrical structure characteristics of the inclusion, which can reasonably explain the variation of the effective electrical properties of the
composite material. This simulation analysis method is expected to provide a theoretical reference for composite material design and other
applications.
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