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EU legislation, environmental concern, the Toyota Nature paper and scientific curiosity
provided ample stimulus in the past 10 years to develop lead-free piezoceramics. There appears to
be consensus, that there will not be just one composition to replace PZT, but that PZT can serve as a
guideline for feasible mechanisms to develop a set of alternative non-toxic materials, but utilizing
additional material concepts. I will outline general issues on toxicity, market relevance, research
projects, publications and citations as well as general research focus over the last 10 years. Then I
will outline material requirements for the different applications; these may not always be reflected
in publications but are modified by general methodological availability. Then I describe different
concepts to develop materials with different applications in mind. In the central part I will discuss
current achievements in the quest for new lead-free materials and will contrast materials with
morphotropic phase boundary (bismuth-based) with materials with polymorphic phase transitions
(alkali-niobate based) to triple-point materials (barium titanate based). In an optional part the
current status of “giant strain” or incipient piezoceramics will be considered. Here the focus will be
on a comparison to Pb-based materials where the strain is concerned and where the microstructure
and the relaxor behavior is concerned. A key element here is the existence of a depolarization
temperature and the material behavior across this transition temperature. Especially, the concept of

composites between relaxors and ferroelectrics will be highlighted.
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