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Preparation of microstructure-controlled high-performance lead-free
piezoceramics
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After accurately controlling compounding ratio and procedure, plate-like
NaNb03 templates with 2000 nm thickness and 85% Lotgering factor of orientation in (001)pc were
prepared by a hydrothermal and heating process. This template divided into small pieces at about
1040 oC, and then reacted with matrix powders and started densification process. After sintering at
about 1170 oC for 5 h, the ceramics had the density of 4.48 g/cm3, Lotgering factor of 49%, and
piezoelectric constant d33 of 347 pC/N.
The aim of this work, to manufacture lead-free piezoelectric ceramics with controlled microstructure

(a) vertical MPB composition, (b) orientated piezoelectric axis, and (c) several micrometer grain

size, was almost achieved. Because the Lotgering factor was lower than the expected value 80%,
piezoelectric property of the ceramics increased only 22%. This is a future task to optimize the
sintering process.
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