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Dielectric and Piezoelectric Properties of Low Temperature Sintering
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Abstract

In this study, in order to develop the low temperature sintering ceramics for multilayer piezoelectric
transformer, PCW-PMN-PZT ceramics using Li2COs, Bi203, and CuO as sintering aids were
manufactured according to the amount of MnQ: addition. Their microstructural, dielectric and
piezoelectric properties were investigated. When the sintering aids were added, specimens could be
sintered below 950 C, but mechanical quality factor decreased. Therefore, MnO; was added excessively
to the PCW-PMN-PZT ceramics to increase mechanical quality factor. At the sintering temperature of
950 T, the density, dielectric constant(e,), electromechanical coupling factor(k,), mechanical quality
factor(Qm) and Curie temperature(T.) of 0.1 wt% MnO: added specimen showed the optimal values of
7.75 g/em’, 1503, 0.57, 1502, and 337, respectively, for multilayer piezoelectric transformer application.
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Fig. 1. Microstructure of specimen with MnO-
addition.
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Fig. 2. Grain size with MnO: addition.
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Table 1. Comparison of grain size with the
variation of additives.
Additives (950°C) Grain size [pm]
PCW-PMN-PZT 1.53 at 1200C
+0.3wt% CuO 2.15
+0.3wt% Bi, Oy 2.63
+0.2wt% Li,OO; 345
+ 0.1wt% MnO, 391
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Fig. 3. Density with MnO- addition.
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Fig. 5. Electromechanical coupling factor with Fig. 7. Dielectric constant with MnO: addition.
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Table 2. Physical properties of specimen with
MnO: addition.

Density Dielectric  dys Te
VRO DL ety P constant [pON] [T
PCW-PMN-PZT
+0.3(QuO+Bi,Oy) 790 057 1213 1623 376 340
+0.2Li,00,
+0.1 775 057 1502 1503 356 337
+0.15 755 053 1160 1338 258 339
+02 749 052 92 1308 232 340
E 3. A7 A ®gd g AHe EA.

Table 3.

Comparison of properties with the
variation of additives(950 C).
Dersity Diddectric dy3  Te
Addition [wt%
M%) et P constant [poN] [
Not addition
(1200C) .84 052 2199 1182 2716 360
+03[w% CuO  7.65 048 1869 1246 243 353
+0.3[wt%] Bi-O;  7.74 045 1707 1233 212 350
+0.2[w%] Li,C0;  7.90 057 1213 1623 376 340
+0.1[wt%] MnO, 775 0.57 1502 1503 356 337
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