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Defects are typically considered detrimental to the properties of piezoelectric
materials and are usually avoided. When intentionally introduced, these are often
acceptor or donor atomic dopants that control ferroelectric domain wall motion,
resulting in either softening or hardening of the material's properties. Recent
research shows that the range of useful defects is wider than just point defects.
Perhaps the most interesting are dislocations, which can have unexpected
beneficial effects on the electromechanical performance of ferroelectrics. In these
cases, the effect of defects is passive, mediated through their interaction with
domain walls. A much less understood phenomenon is the dynamic effect of point
defects and defect clusters on electrostrain, including the strain generated by the
defects themselves, which has attracted attention in recent years.

In this presentation, we will discuss this direct effect of defects on electrostrain. We
will show how defects can be used to break the symmetry of a material, leading to
a piezoelectric-like electromechanical effect in materials where piezoelectricity is
nominally forbidden. The application potential of this defect-induced
electromechanical response will also be discussed. We will also discuss the
implications of defect-associated strain for the understanding of the large
electrostrain reported in many recent publications on lead-free ferroelectrics.
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