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STUDY OF OVERALL PROPERTIES OF
COMPOSITES WITH INCLUSIONS

Wu Linzhi Du Shanyi
School of Astravautics, Harbin Institute of Technology, Harbin 150001
Shi Zhifei
Department of Civil Engineering, Northern Jiaotong University, Beijing 100044

Abstract This paper gives a review on the studies of the effective elastic
moduli of composite materials with inclusions, which include the self-consistent
theory, the differential method, Eshelby-Mori-Tanaka’s method, and Hashin
and Shtrikman’s variational method etc. Since the microstructural characteristics
of composites such as the shape, geometric size and distribution of inclusions and
interaction between inclusions, have not been properly considered by the theories
indicated above, the effective elastic moduli of composite materials are not
successfully predicted when the volume fraction of inclusions is larger than 0.3.
Subsequently, a new method which has recently been developed—the integral
method of the related function—is introduced, As a comparison with experimental
results, it is shown that the latter method is still effective when the volume

fraction of inclusions is larger,

Keyword composite materials; effective elastic moduli; inclusions;

interaction
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