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Prediction of Effective Mechanical Properties of
Rubber Composites Reinforced with Particles

XIE Yue, SU Xiao-ru, FENG Chun-dong, LUO Dong-mei

( Department of Civil Engineering, Foshan University, Foshan 528000, China)

Abstract: The influence of radius, volume fraction, particle’ s elastic modulus and the other parameters
on the effective mechanical properties of composite materials is analyzed by several classical calculation
methods. The results show that it is beneficial to improve the effective mechanical properties of random
particles reinforced rubber composite by using the particles with high volume fraction, small radius and low
elastic modulus. The results of the finite element method based on the strain-energy method and the
generalized Hooke’ s law are greater than those from other methods, which is effected by the mesh division
and boundary condition in the finite element method. The results from the traditional Mori-Tanaka method
and Halpin-tsai theory are limited for some factors, and they cannot consider the influence of the sizes of
particles and their inter-action. The modified Halpin-Tsai formula can improve the results from traditional
Halpin-Tsai theory effectively, and the results from multi-scale homogenization methods are always among
of the proposed methods, and it is proved that the homogenization method and the modified Halpin-Tsai
formula are more reliable.
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