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Abstract  Effective thermal conductivity of three-phase composites, consisting of matrix and two kinds of
spherical inclusions, has been derived as an explicit form by extending modified Eshelby model (MEM) for
two-phase composites. The present results are compared with those by differential effective medium model
(DEMM), which are also compared with the experimental results of two- and three-phase composites in the
literatures to be validated. For two-phase composites, the results by MEM are better than those by DEMM for
the inclusion volume fraction smaller than 0.5. Comparisons between the results by two models and
experimental results have been made for three-phase composite, resulting in that MEM predicts better than
DEMM for smaller volume fraction of the inclusion having larger inclusion-to-matrix thermal conductivity ratio,
but DEMM predicts better as its volume fraction increases. It has been observed through parametric study that
its volume fraction is the critical factor affecting the deviation of predictions by the two models. The results by
them show a good agreement with the three-phase composite proposed by Molina et al..
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[Fig. 1] Model for predicting the effective thermal

conductivity of composites with two types of

inclusions: (a) original problem, which is
converted into (b) Eshelby’s equivalent
inclusion problem.
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