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Predicting Macroscopic Effective Elastic Moduli of Composites

by Micro-mechanics FEM
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Abstract: A definition of com posite effective elastic moduli is presented based on the energy equivalence

principle and its basis and premise are pointed out.

To predict macroscopic effective elastic moduli of

composites a computational method is established based on micro-mechanics finite element method.

The com putational method predicts the effective elastic moduli of composites through calculating me-

chanical responses of a composite micro-structure representative volume element. The method of ap-

plying proper boundary load and boundary deformation constraint condition, The numerical results a-

gree well with available experimental results, which shows that the computational method can predict

the effective elastic moduli of composites correctly.

Key words: composite; micro-mechanics; finite element method; effective elastic moduli; representa-

tive volume element
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Fig. 1 Composite object and uniform equivalent object
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Fig. 2 Micro-structural RVE of fibrous MM Cs
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Table 2 Calculated and tested results of effective elastic properties for fibrous MM Cs
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