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Investigation into Elastic Properties of Closed-Cell Voronoi Foam
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Abstract: On the basis of different random disturbances on the BCC points set, the Voronoi random models for
closed-foam are established. The elastic properties of those models are analyzed by finite element method, and
the relative elastic modulus, Poisson’s ratio and the coefficient of variation which describes their dispersion are
obtained. The model size and random level dependence of the elastic properties and their dispersion are dis-
cussed. Further more, the influence of relative density on the elastic properties and the error induced by mes-

hing the model with shell elements are also discussed. The results indicate that the model can be sufficiently

described by the collection of shells with uniform thickness while the relative density is less than 0. 3.
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Fig. 1 Voronoi random model for closed-foam («¢=0.5,in-

cluding 119 intact cells and 332 boundary cells)
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Fig. 2 Boundary conditions and loading manner
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Fig. 5 Varying trends of coefficient of variation for relative

elastic modulus and Poisson’ s ratio with model size
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Fig. 6 Relations between relative elastic modulus and rela-
tive density
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Fig. 7 Relations between Poisson’s ratio and relative density
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Fig. 9 Cell morphology of microcellular polycarbonate
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