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Dielectric, Piezoelectric Properties and Temperature Stability of Resonant
Frequency in PSN-PMN-PZT Ceramics
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Abstract

In this study, the temperature coefficient of resonant frequency(TCF;), dielectric and piezoelectric
properties of PbI(Sbi2Nbi/z)ooss—(MnisNbzsdoos—(Zrx, Tii-«)oslOs ceramics is investigated with Zr/Ti ratio.
The dielectric constant and electromechanical coupling factor(k,) showed the highest values of 1257,
0562 respectively when the Zr/Ti ratio is 49.5/50.5. The mechanical quality factor(Qm) is the lowest
value of 713 when the Zr/Ti ratio is 49.5/50.5, and increased with the decrease of the Zr/Ti ratio. The
temperature coefficient of resonant frequency(TCF;) change abruptly at the morphotropic phase
boundary(MPB), which is between the rhombohedral phase with highly negative TCF: of -106ppm/T
and the tetragonal phase with highly positive TCF; of +64ppmT as Zr/Ti ratio changes from 50/50 to
49.5/50.5.
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Fig. 1 X-ray diffraction patterns with Zr/Ti ratio
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Fig. 2 Microstructure(SEM) with Zr/Ti ratio
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Fig. 4 Electromechanical coupling factor(k,) and
mechanical quality factor(Qn) with Zr/Ti
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Fig. 5 Temperature coefficient of resonant frequency TCF[%] with Zr/Ti ratio
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