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Abstract: The work addresses piezoelectric composites with doubly periodically distributed coated fiber under
antiplane shear and inplane electrical field. By applying Eshelby’s equivalent inclusion method, the eigenstrain
and eigen-electrical-field concepts are introduced. Then combining the theory of doubly quasi-periodic Riemann
boundary value problem, an analytical solution to the problem is obtained. Some existing solutions can be ob-
tained as special cases of the present solution. The variations of the stress and electrical field with piezoelectric
parameters of the composites are investigated. The relations between the effective properties of the piezoelec-
tric composites and the volume fraction of the fiber are discussed for the square and hexagonal coated fiber ar-
rays. The effective piezoelectric coefficients for the hexagonal array of coated fibers are in agreement with the
ones predicted by the generalized self-consistent method. The present solution is useful to estimate and opti-
mize the performances of such piezoelectric heterogeneous materials.
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Fig. 1

Schematic diagram of section of doubly periodic

coated fiber piezoelectric composite materials
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Fig. 2 Variations of the stress and electrical field at

point A with the fiber piezoelectric coefficient
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Table 1 Parameters of piezoelectric composites
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