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Piezoelectric and Dielectric Characteristics of Low Temperature Sintering
PNW-PMN-PZT Ceramics with the Amount of CaCO3; Addition
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Abstract

In this study, in order to develop low temperature sintering ceramics for ultrasonic vibrator,
PNW-PMN-PZT system ceramics were manufactured with the amount of CaCQOs; addition and their
piezoelectric, dielectric and microstructural characteristics were investigated. CaCQs; addition to
PNW-PMN-PZT basic composition was proved to be capable of sintering the ceramics at temperature
below 1000C due to the effect of LizCO3s-CaCOs liquid phase. However, with increasing the amount of
CaCO; addition, the second phase was appeared. As the results, electromechanical coupling coefficient
(kp) and dielectric constant (er) decreased. Taking into consideration electromechanical coupling
coefficient (kp) of 0.49, mechanical quality factor (Qm) of 1396, dielectric constant (ér) of 1300 and
density of 7.78[g/cm], it was concluded that the 0.25wt% CaCQOj; addition composition ceramics sintered
at 920C was suitable for ultrasonic vibrator application.
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Table 1. Physical characteristics of specimens

Tempsrature CsCO, Density '™ om Dislactric

4} twi) fokdy constam
0 - - -
0.10 ool - - -
0.15 y - - -
890 0.20 6.23 - R -
: 6.83
0.25 7.70 - - -
0.30 ) 0.49 1219 1283
0 5.99 - - -
0.10 8.87 - - -
920 0.15 7.23 - - -
0.20 7.60 0.47 1182 1232
0.25 7.78 0.49 1396 1300
0.30 7.78 0.47 1203 1273
0 7.07 - - -
0.10 7.21 - - -
950 0.15 7.75 0.48 1227 1294
0.20 7.79 0.48 1435 1284
0.25 7.78 0.47 1524 1261
0.30 1.77 0.48 1378 1242
[} 7.13 - - -
0.10 7.29 - - -
670 015 7.78 0.47 1406 1287
0.20 7.77 0.47 1450 1272
0.25 1.74 0.47 1516 1251
0.30 1.74 0.46 1567 1228
[ 7.32 - - -
0.10 7.42 0.48 1226 1323
1000 0.15 7.77 0.47 1429 1240
0.20 7.75 0.46 1493 1226
0.25 7.73 0.46 1480 1209
0.30 n 0.45 1606 1175
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