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Analytical Solutions for Elastostatic Problems
of Particle and Fiber Reinforced Composites
With Inhomogeneous Interphases

DUAN Hui ling, WANG Jian xiang, HUANG Zhu ping, HUANG Hong bo
(LTCS and Department of Mechanics and Engineering Science, Peking University,
Beijing 100871, P.R.China)

Abstract: By transforming the governing equations for displacement components into Riccati equa-
tions, analytica solutions for displacements, strains and stresses for RVEs of particle_ and fiber rein-
forced composites containing inhomogeneous interphases were obtained. The anaytical solutions de-
rived here are new and general for power law variations of the elastic moduli of the inhomogeneous in-
terphases. Given a power exponent, analytical expressions for the bulk moduli of the composites with
inhomogeneous interphases can be obtained. By changing the power exponent and the coefficients of
the power terms, the solutions derived here can be applied to inhomogeneous interphases with many
different property profiles. The results show that the modulus variation and the thickness of the inho-
mogeneous interphase have great effect on the bulk moduli of the composites. The particle will exhibit
a sort of“ size effed” , if there is an interphase.

Key words: inhomogeneous interphase; particle reinforced compaosite; fiber reinforced composite;
analytical solution, bulk modulus



