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Dielectric and Piezoelectric Properties of PNN-PMN-PZT Ceramics for High
Power Piezoelectric Transformer
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Abstract

In this study, the structural, dielectric and piezoelectric properties of Pb[(NiyNbz)x—(MnyNb
25 )o00-x—(Zroso5 Tloes)001]03(x=0, 0.01, 0.02, 0.03, 0.04, 0.05) system ceramics were investigated to develop
the composition ceramics for piezoelectric transformer. All the specimens were sintered at 1250C and
its physical properties were measured, and the results are as follows : With increasing PNN
substitution for PMN-PZT system, dielectric constant was increased and electro-mechanical coupling
factor(k,) was increased to 0.62 at 5 mol% while mechanical quality factor(Qm) was decreased.
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Fig. 1. Microstructure PMN-PZT ceramics as a

function of PNN substitution.
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Fig. 2. Grain size PMN-PZT

function of PNN substitution.
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mics as a function of PNN substitution.
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Table 1. Dielectric and Piezoelectric properties
PMN-PZT ceramics as a function of
PNN substitution.
PNN  Density Q Dielectric  Grain size
mol% [g/em?’] 4 m constant [#m}
0 7.97 0.54 1445 800 1.15
1 7.86 0.53 1965 830 1.17
2 7.83 0.56 1687 1040 1.70
3 7.88 0.58 1632 1038 2.17
4 7.90 0.57 1418 1008 2.54
5 7.97 0.62 1320 1280 3.84
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