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Computational Homogenization- based Parameter Analysis on
Composites Material with Inclusion Particles
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Abstract: The mechanical parameters of composite materials with inclusion particles are important in
engineering. Based on the computational homogenization method and the random periodic composite
material model generation algorithm, a method was proposed to calculate the elastic modulus of the
composite material with inclusion particles from representative elementary volume, and the influence
of the distribution, size and content of the inclusion particles on the mechanical parameters of the
composite material was studied. The composites show isotropy when the particles are randomly
distributed and anisotropy when the particles are distributed along a certain direction. The mechanical
parameters of composites become stable with the increase of element size. The elastic modulus increases
with the increase of particle content, and poisson's ratio decreases with the increase of particle content.
The results show that the calculation of homogenization is an effective method to study the mechanical
parameters of composite materials.
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Tab.1 Elastic parameters of composite material in
different distribution

SR, E/MPa  EJ/MPa Via G1/MPa
BEHLA A 100.93  100.84 0.28 39.48
{171 45 A 100.74  102.57 0.27 39.12
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Fig.3 Different size models of composite material with inclusion particles
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Fig.4 Size effect of composite material with inclusion particles
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Fig.5 Composite material models with different particle content
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