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Abstract: Recently, many lead—free piezoelectric materials have been investigated for the replacement of
existing Pb-based piezoelectric ceramics because of globally increasing environmental interest. There has
been remarkable improvement in piezoelectric properties of some lead-free ceramics such as
(Bi,Na)TiOs-(Bi,K)TiO3-BaTiOs, (Na,K)NbO3;-LiSbOs, and so on. However, no one still has comparable
piezoelectric properties to lead-based materials. Therefore, new lead-free piezoelectric ceramics are required.
BiFeOs; has a rhombohedrally distorted perovskite structure at room temperature and a very high Curie
temperature (Tc= 1,100 K). And a very large electric polarization of 50 ~ 60 LlC/cm2 has been reported
both in epitaxial thin film and single crystal BiFeOs. Therefore, a high piezoelectric effect is expected also
in a BiFeOs ceramics. The recent research activities on BiFeO3 or BiFeOs-based solid solutions are
reviewed in this article.
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Fig. 1. Properties of a BiFeO; epitaxial thin film:

versus electric field, (c) a small signal

lattice parameter, polarization, and ds3. [3].
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Fig. 2. A ferroelectric P-E hysteresis loop of a BiFeOs
single crystal [14].
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Fig. 3. (a) Structure of BiFeO; shown looking (a) down the
pseudocubic-[110], (b) down the pseudocubic-[111]-polarization
direction, and (c) a general three-dimensional view of the
(d) the magnetic structure of BiFeOs
G-type antiferromagnetic ordering [34].
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remnent polarization (P;) and coercive electric field (E.),
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