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Sound velocities were measured in single-crystals and ceramics using an
ultrasonic precision thickness. It was possible to evaluate effects of domain and grain boundaries
on elastic constants. Existence of domain boundaries in single crystal affected the decrease in all
of the elastic constants by DC poling. The existence of grain boundaries affected the decrease in
Young’ s modulus and rigiditg and the increase in Poisson’ s ratio and bulk modulus. These phenomena

come from domain alignment by DC poling, and both the boundaries act as to absorb mechanical stress
by defects due to the boundaries.
The origin of piezoelectricity in single crystals is caused by low bulk modulus and Poisson’ s
ratio, and high Young’ s modulus and rigidity in comparison with ceramics. On the contrary, the
origin of piezoelectricity in ceramics from viewpoints of ceramic grain orientation is caused by
h:gh Poisson’ s ratio by high bulk modulus, and low Young’ s modulus and rigidity due to domain
alignment.
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