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Finite element method based on Voronoi cell for the effective
modulus of particle reinforced composites

HUANG Yongxia , GUO Ran , LI Wei
(Faculty of Civil Engineering and Mechanics, Kunming University of Science and Technology,
Kunming 650500, P.R.China)

Abstract; Finite element method based on interfacial debonding Voronoi cell, including random information
of inclusion distribution, is more efficient than displacement finite element method in simulating
multiphase composite. The finite element method based on interfacial debonding Voronoi cell was used to
simulate the representative volume element(RVE) to obtain the stress field. And then the average stress-
strain curve, which can reflect the influence of the interfacial debonding on the effective properties of the
materials, and effective elastic modulus were obtained by using the direct homogenization method. We
simulated several models using the program which can simulate the representative volume elements
containing arbitrary inclusion on a large scale, and analyzed the influences of the shape, the volume fraction
and the spatial distribution of inclution on the effective elastic modulus of the material. The results show
that the model which has a large effective elastic modulus generally has a strong stress concentration at the
interface, and the interfacial debonding occurs earlier during the loading process.
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Table 1 Material parameters

g R /GPa HER/R A Jiti Hg . 1 / MPa Y1 5/ GPa FTH 58 / MPa
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Fig.4 Horizontal direction stress contour of example 1 at 20 load step
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Fig.5 The average stress-strain curve of example 1 Fig.6 The average stress-strain curve of example 1
when the matrix material is elastic when the matrix material is plastic
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