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Piezoelectric and Dielectric Characteristics of Low Temperature Sintering
PMN-PNN-PZT Ceramics According to the amount of PbO
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Abstract

In this study, in order to develop multilayer ceramics vibrator for ultrasonic nozzle, PMN-PNN-PZT
ceramics were fabricated using Li2CO3-NaxCOz as sintering aids and their piezoelectric and dielectric
characteristics were investigated according to the amount of PbO. With increasing PbO contents,
secondary phases were increased and phase structure was changed from tetragonal structure to
rhombohedral structure and also electromechanical coupling factor was linearly decreased. At the
composition ceramics with the sintering temperature of 870 T and 1 mol% excess PbO, density,
electromechanical coupling factor, dielectric constant, piezoelectric d constant and mechanical quality
factor showed the optimum value of 7.879 g/cm, 0.55, 1149, 328 pC/N, 1224, respectively for multilayer

ceramics vibrator application for ultrasonic nozzle,
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Fig. 1. Density with the amount of PbO.
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Table 1. Physical characteristics of specimens.

Sintering PbO  Density Dielectric ds3 Grain
Temp[T] [moll [gen’] constant ¢, [pC/N] Sizesa

0995 78674 0.592 1203 1139 342 1.622
1.000 7.8747 0.576 1211 1177 337 1.796
870 1.005 7.8762 0.567 1213 1158 328 1.895
1.010 7.87%91 0.552 1224 1149 328 1.943
1.015 7.8812 0.560 1165 1152 322 2.007

0.990 7.8563 0.617 922 1205 371
0995 7.8619 0.607 972 1203 360
1000 7.8742 0.589 1006 1182 350
20 1.005 78747 0584 1047 1202 347
1.010 78778 0.583 1066 1204 347

1015 7.8824 0.573 1056 119% 344

0990 7.8542 0.631 897 1373 416
0.995 7.8589 0.614 926 1292 385
1.000 78648 0.601 924 1270 374
%0 1.005 7.8699 0.596 909 1265 364
1010 7.8729 0.584 866 1265 360

1.015 78769 0578 814 1242 357
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