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Table 1 The elastic, piezoelectric and dielectric coefficients of BaTiOs at 25°CH

ck cE cE CE CE  kn k33 €3] €33  els ds1 d3z  dis

(GPa) (10-°C2/Nm?) (C/m?) (10-12C/N)
crystal 275 164.8 54.3 1789 151.6 17.4 0.96 —-2.69 3.65 21.3 -—-34.5 856 392
ceramic 166 162 43 77 78 11.2 12.6 —4.4 18.6 11.6 —-79 191 270
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Fig.2 The effects of the external applied electrical, mechanical field and the volume fraction vy of

defects on effective piezoelectric modulus dss of BaTiO3 ceramics
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Fig.3 Influences of the external applied electrical, mechanical field and volume fraction ve of

defects on effective piezoelectric modulus dz; of BaTiOgs ceramics
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THE EFFECTIVE ELECTROELASTIC PROPERTIES OF
POLYCRYSTALLINE FERROELECTRIC CERAMICS
WITH RANDOMLY ORIENTED DEFECTSY

Cheng Jinquan Wang Biao Du Shanyi
(Center for Composite Materials, Harbin Institute of Technology, Harbin 150001, China)

Abstract In terms of the microstructure characteristics of polycrystalline ferroelectric ceramics,
a statistical micromechanics model is employed to predict the effective electroelastic properties
of polycrystalline ferroelectric ceramics with randomly oriented defects, such as voids and mi-
crocracks, by the method of Eshelby’s equivalent inclusion theory and Mori-Tanaka’s mean field
concept. The model incorporates the effects of crystallographic domain switching under external
mechanical or electric field and the randomly oriented defects on the macroscopic behaviors of
the polycrystalline ferroelectric ceramics. The analytical predictions of BaTiO3 polycrystalline
ceramics are shown that the defects can enhance the effective piezoelectric properties but reduce

the elastic properties, which are consistent with the experimental results.

Key words ferroelectrics, randomly oriented defects, domain switching, micromechanics, elec-

troelastic properties
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