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Title 1 : TPiezoelectric materials: roads to enhanced properties|

Abstract 1 : In this presentation various ways to enhance electro-mecahnical coupling in
piezoelectric materials are discussed. These include: domain wall motion and switching, domain
engineering, field induced phase changes, piezoelectric Maxwell-Wagner mechanism, texturing and
crystal orientation, morphotropic phase boundary, and temperature-, electric field-, stress-, and
strain-induced enhancement. Update on each case will be presented and discussed. In particular,
new evidence is presented on how domain wall motion can affect overall piezoelectric response of
ferroelectric ceramics and why properties of polycrystalline ferroelectrics may be strongly
dependent on microstructure. The enhancement of the electro-mechanical properties by
compositional instability (the morphotropic phase boundary) is separately discussed in the second
part of the presentation.

Title 2 : TOrigins of enhanced properties at morphotropic phase boundary |
Abstract 2 : Morphotropic phase boundary (MPB) is the most efficient way to enhance
electro-mechanical properties. It's attractiveness lies in the fact that it is stable with time and
temperature and is intrinsic to the material. It is the basis of the success of PZT as a piezoelectric
material. However, the last decade has shown that it is difficult to reproduce good properties of PZT
in lead-free materials. The reasons for this are not well understood and it is worthwhile to revisit our
understanding of the MPB. This presentation will discuss origins of the large electro-mechanical
properties at MPB (e.g., polarization rotation, monoclinic phases) in PZT and lead-free
ferroelectrics and will suggest alternative ways to exploit MPB.
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