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Abstract

In this study, the temperature coefficient of resonant frequency(TCF,), dielectric and piezoelectric
properties of Pb[(Sby2Nbiz)oss—(MnyaNbea)eoes—(Zrs, Tit-x)ox]Os ceramics were investigated with Zr/Ti
ratio. The compositions near the morphotropic phase boundary (MPB) appeared when Zr/Ti ratio was
495/50.5, The dielectric constant and electromechanical coupling factor(k,) also showed the highest
values of 1,257, 0.562 respectively when the Zr/Ti ratic was 49.5/50.5. Moreover, the mechanical quality
factor(Qm) showed the lowest value of 713 when the Zr/Ti ratio was 49.5/50.5, and increased with the
variations of the Zr/Ti ratio before and after the ratio. The temperature coefficient of resonant
frequency(TCF;) abruptly changed at the morphotropic phase boundary(MPB), which existed between
the rhombohedral phase with highly negative TCF: of -106ppm/C and the tetragonal phase with highly
positive TCF: of +64ppm™C as Zr/Ti ratio varied from 50/50 to 49.5/50.5.
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Fig. 2. Microstructure(SEM) with Zr/Ti ratio
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Table 1. Dielectric and piezoelectric properties of PSN-PMN-PZT ceramics.
Sample Zr/Ti Dielectric Densitgz kp Q E. T. Grain size

No. ratio constant | [g/Cm’] [kV/cm) [T] {1m]
S1 51/49 1130 7.82 0.560 1104 105 303 151
S2 50.5/49.5 1065 7.81 0.561 1089 11.43 311 o191
S3 50/50 1065 7.81 0.562 1040 11.75 313 2.05
5S4 49.5/50.5 1257 7.83 0.562 713 11.93 318 220
S5 49/51 1228 782 0.555 1214 12.06 322 1.79
S6 48.5/51.5 1202 7.81 0.545 1297 12.39 326 2.03
S7 48/52 1159 7.80 0525 1419 13 331 2.20
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Table 2. Temperature coefficient of resonant fre-
quency TCF:ppm/C] of PSN-PMN-
PZT ceramics

Sample Zr/Ti -20C ~80C(TCFr)

No. ratio [ppm/C]

S1 51/49 -37

S2 50.5/49.5 -93

S3 50/50 -106

S4 49.5/50.5 64

S5 49/51 84

S6 485/51.5 81

S7 48/52 77
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