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Motivation

* Bi-based piezoceramics are one of the most promising lead-free alternatives for actuator applications

= giant strains are generated by a reversible electric-field-induced phase transformation from ergodic relaxor to ferroelectric phase

= one of the major drawbacks is the requirement of relatively high electric fields (~ 6 kV/mm) to induce this phase transformation and
therefore to obtain the giant strain

Composite approach

= the field level required to trigger the relaxor-to-ferroelectric transition (E,,) Is reduced by making composites comprised of such giant
strain ergodic relaxors (matrix) and nonergodic relaxors or ferroelectric materials (seed)
* the composite approach can be rationalized by the coupling of strain and polarization of the constituent phases
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Results at E_,= 4 kKV/mm
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Conclusions

= composite approach successfully implemented: by inserting seed phase the giant strain inherent to the matrix material is already
Induced at low electric fields = this means in turn: higher strains available at lower electric fields

* the composite approach can be used to tailor the properties of giant strain materials regarding the specific operational requirements
such as temperature-stabllity
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