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Simulation on Electrical Conductivity of Nano Graphite/PE Composites

HAN Baoshong'  GAO Si-ming’ LI Chun<yang' LI Chang-ming' ~ HAN Zhi-dong'
(1. Key Laboratory of Engineering Dielectric and Its Application Ministry of Education Harbin University of Science and Technology
Harbin 150080 China; 2. State Grid Heihe Electric Power Supply Company Heihe 164300 China)

Abstract: In order to investigate the electrical conductivity of nano graphite/polyethylene ( PE) composites
the relationship curves between the external electrical filed strength and the electrical conductivity of nano graphite/
PE composites with different microstructures are generated based on numerical simulation. The simulation models of
nano graphite/PE composites are designed through changing the contents diameter to thickness ratio and orienta—
tion degree of nano graphite. After a DC electrical field is applied between upper and lower surfaces of the compos—
ites the distribution of electrical current density is calculated based on the finite element method by using the
COMSOL simulating software and then the electrical current density and the electrical conductivity can be ob—
tained. Research results indicate the electrical conductivity of the composites increases significantly with the in—
crease of diameter to thickness ratio of nano graphite at the same nano graphite content and electrical field strength.
As the orientation degree of nano graphite along external electrical field increases the electrical conductivity of the
composites obviously increases. It can therefore be concluded that change of the microstructures of nano graphite/
PE composites is effective to control the electrical conductivity of the composites.
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