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Summary: Abstract. Bone can be modeled as a heterogeneous solid with a hierarchical structure. 
At the mesoscale, dry cortical bone can be modeled as a porous medium containing unidirectional 
cylindrical holes embedded in a piezoelectric solid of crystal class 6. In this work, we consider 
a piezoelectric medium of hexagonal crystal system of class 6 containing a uniform distribution 
of elliptical cylindrical inclusions aligned with the axis of material symmetry and obtain closed-
form expressions for the components of the Eshelby tensor. The only known expressions for 
the components of the Eshelby tensor are those for the particular cases of hexagonal crystals 
of classes 6mm and 622. We then consider the particular case of cylindrical holes and use the 
Eshelby tensor together with the Mori-Tanaka Method to obtain closed-form expressions for the 
effective electroelastic properties of the porous medium. These expressions depend upon both the 
electroelastic properties of the solid material and the volume fraction of the cylindrical holes. Using 
electroelastic properties reported in the literature, we obtain graphs of the effective properties of the 
porous medium versus the volume fraction of the pores and show that these effective electroelastic 
properties decrease for increasing porous volume fraction, as expected. In particular, for the case 
of the crystal subclass 6mm and circular cylindrical holes, the results obtained via Mori-Tanaka 
Method are in good agreement with results obtained via Asymptotic Homogenization Method and 
Finite Element Method. This work could be useful in the evaluation of the effective electroelastic 
properties of heterogeneous solids with hierarchical structures, such as bone.
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