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Development of high-performance lead-free piezoelectric single crystals by
formation of phase boundary and domain engineering
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The piezoelectric response of piezoelectric materials can be increased by
choosing a composition with a phase transition and aligning a specific crystal axis to an applied
electric field /stress direction. In this study, single crystals of modified (KO0.5Na0.5)Nb03 (KNN)
such as a composition abbreviated as LKNN-BZ-BNT were fabricated by a solid-state crystal growth
method. By optimizing fabrication conditions, an LKNN-BZ-BNT single crystal shows a piezoelectric
coefficient d33 of 405 pC/N, which is about 1.7 times larger than that of reported polycrystalline
ceramics with the same composition and also larger than that of a KNN single fabricated by the same
method (d33=153 pC/N).
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