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Abstract

The effect of Cr203 (0 to 0.5 wt%) doping on the microstructure and electrical properties of ternary
Pb(Zr, Ti)O3-Pb(Ni,Nb)Os; piezoelectric ceramic has been investigated. Abnormal grain growth (grain size
33 to 112 m) and densification are found. Minor additives of <01 wt% improve the mechanical
coupling factor, but with more additives of =02 wt% electrical properties deteriorate. Thus, these
phenomna can be ascribed mainly to anomalous developed microstructure. The large grains were
composed of a core region that is free of Cr and a surrounding shell region rich in Cr. The interfaces
between the core and the shell were composed of misfit dislocations. The mechanical properties of the
specimens were strongly influenced by this microstructural change. The microstrutural and
compositonal evolution of the specimens containing different amounts of Cr:0s3 were monitored.

Electrical properties were measured and related to the variations in the microstructure.
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Fig. 1. XRD Patterns according to Crz0s wt%
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(e) Cr:03 0.5 wt%

(d) Cr:0s 0.3 wt%
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Fig. 2. SEM according to Cr:03 wt%
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Fig. 3. Electromechanical coupling factor kp
according to Cr:03 wt%
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Fig. 4. Mcahanical quality factor according to
Cr203 wt%
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