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Piezoelectric and Dielectric Characteristics of Low Temperature Sintering
PMN-PNN-PZT Ceramics with the amount of WQO3; Addition
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Abstract

In this study, in order to develop the low temperature sintering ceramics for multilayer piezoelectric
actuator, PMN-PNN-PZT ceramics using CuQO, BizOs and Li2COs; as sintering aids were manufactured
with the amount of WOs; addition. The ceramics were sintered at 900, 930, 960 T, respectively.
Thereafter, their microstructural, dielectric and piezoelectric properties were investigated. The WQs; was
proved to lower the sintering temperature of piezoelectric ceramics due to the effects of PbO and WO;
liquid phase. At 0.3 wt% WO; added specimen sintered at 930 C, electromechanical coupling factor(ky),
mechanical quality factor(Qm), dielectric constant and ds; showed the optimum values as the values of
0.60, 1,402, 1,440 and 360 pC/N, respectively, for multilayer piezoelectric actuator application.
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Table 1. Physical characteristics of specimens.

Sintering WO; Density ds3
o 3 & kp Qm
Temp.|C] fwt%] [glem’] [pC/N|
0.1 740 1130 0.440 870 262
02  7.42 1132 0.400 235 244
83 743 1164 0.418 471 249

900 0.4 7.56 1232 0.521 927 330
0.5 7.55 1232 0.475 678 318
0.6 7.47 1220 0.423 483 243
0.1 7.77 1382 0.600 1270 363
0.2 7.89 1448 0.608 1354 359
930 0.3 7.85 1440 0.600 1402 360
0.4 7.87 1499 0.597 1111 361
6.5 7.84 1441 0.573 1108 342
0.6 7.83 1435 0.571 1087 346
0.1 7.93 1776 0.627 1176 405
0.2 7.93 1763 0.622 1356 408
260 0.3 7.95 1685 0.613 1348 391

0.4 7.95 1693 0.610 1363 382
0.5 7.95 1716 0.601 1399 376
0.6 7.94 1721 0.610 1231 383
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