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Prediction of Mechanical Properties of Carbon Nanotube Reinforced Epoxy Resin
Composites based on Finite Element Method
Sun Qi, Song Zhaobo, Li Yunlong
(Department of Civil and Environmental Engineering, Shantou University, Shantou 515063, China)

Abstract : The representative volume element finite element model (RVE) of three-dimensional randomly distributed carbon
nanotubes reinforced epoxy resin composites was established through Python’ s secondary development random adsorption algo-
rithm (RSA). The RVE was homogenized by the finite element method, and the material properties and mesh were given to the trans-
versely isotropic nano filler and isotropic matrix respectively, the effective tensile elastic modulus and shear elastic modulus of RVE
with different volume fraction of nano filler were obtained and compared with the theoretical elastic modulus obtained by Mori-Tana-
ka method. The results show that this method can accurately predict the elastic modulus of nano filler reinforced composite, the error
is less than 5.4%, and the minimum prediction error of shear elastic modulus is 0.54%. Through the dynamic analysis of Abaqus,
the natural frequency and vibration mode of RVE were extracted. It is proved that the natural frequency of RVE increases with the in-
crease of nano filler volume fraction. RVE has a good prediction effect on low volume fraction nano filler reinforced composite, and
provides a more real and effective model for the construction of composite with random distribution of nano fillers.

Keywords : nano filler ; composite ; finite element model ; mechanical property ; dynamics
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