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In piezoelectric ceramics for the high-power application, small elastic loss and
excellent durability are required. When the acceptor is added in the Pb(Zr,Ti)O3, which
is abbreviated to be PZT, the mechanical quality factor(Qp,) increased, and the elastic

~ loss is improved.

The pseudo-ternary solid solution system PbZrO;-PbTiO3-Pb(Mn;3Sbys)05
(PZ-PT-PMS) piezoelectric ceramics was synthesized. The piezoelectric properties were
significantly changed near morphotropic phase boundary(MPB).

Lead free BNT((Bi;,Na;»)TiO3) added PZT ceramics were investigated. 0.5 and
1.0wt% BNT added PZT ceramics improved the four point mechanical bending strength
when it was sintered at 1150°C.

Heat generation, piezoelectric property and fracture of PZT ceramics were
investigated applying a large pulsed input electrical power. Heat generation in low-Qp,
PZT material was larger than in high-Qy, one. The values of electromechanical coupling
factor (ks3;) were roughly constant, however, mechanical quality factor (Qn) values
decreased with increasing the driving time. Applying a pulsed input power, however a
fracture was suppressed in low-Q, PZT material.

As to the high-Q,, SPZT material, the crack length measured by a micro Vickers
diamond indenter was anisotropic, and the internal stress measured with the
microindentation technique.

The bending strength, Young’s modulus and Vickers hardness of high-Q,, SPZT
material were higher than those of low-Q, SPZT material. It was found that by the
fatigue test, as the applied stress of high-Q, SPZT material increased, the number of
cycles to fracture decreased remarkably, compared with that of low-Q, ones. The SEM
fractographs of fatigued high-Q, SPZT material indicated that inter-granular fracture
preferentially taked place. The difference of these mechanical properties and fatigue
behavior between two specimens depended on the inter-granular fatigue crack which
proceeds along the grain boundary in high-Qy, SPZT material.
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