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Simulation research on the conductivity of polymer
composites filled with carbon nanotubes
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(1. School of Microelectronics, Hefei University of Technology, Hefei 230601, China; 2. School of Physics, Hefei University of Technol-
ogy, Hefei 230601, China)

Abstract: In this paper, the three-dimensional model of polymer composites filled with carbon nanotubes
(CNTs) is constructed by Monte Carlo method. According to the distribution of CNTs in the three-dimen-
sional model, the inter-particle distance matrix of all CNTs is established. Combined with the conductive
mechanism of polymer composites filled with CNTs, the distance matrix is transformed into the inter-particle
resistance matrix. The equivalent resistance calculation method of large pure resistance network is used to
solve the resistance matrix and the conductivity of composites is obtained. The simulation results are consist-
ent with the experimental data. The conductivity simulation model is used to study the effect of aspect ratio on
the conductivity. It shows that the conductivity of composites increases with the increase of aspect ratio under
the same volume fraction. The simulation model established in this paper can predict the conductivity of poly-
mer composites filled with CNTs under different parameters, and provide a theoretical reference for the design
of high performance polymer composites filled with CNTs.
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