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Abstract : Recent efforts at University of Kentucky have led to the development of high
performance lead-free piezoelectric ceramics based on the perovskite solid solution
(1-x)BiFeOs-xBaTiOs. For certain optimized compositions, the application of a large electrical bias
field induces anomalously large piezoelectric strain coefficients, considering the materials high
Curie temperature. Specifically, the composition 0.67 BiFeOs- 0.33 BaTiOs can exhibit high field
piezoelectric strain coefficients ds; above 300 pC/N and a ferroelectric transition temperature
Tc>600 °C. In the current work in-situ studies including non-linear Rayleigh analysis, piezoelectric
force microscopy, and in-situ x-ray diffraction will presented which will provide an improved
mechanistic understanding of the origins of large electric-field induced strain in this material. The
results of these studies indicate the large electromechanical strain response includes contributions
due to both a large lattice contributions and field induced rearrangement of the nano-polar domain

structure.
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