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Abstract

In this study, in order to develop low termperature sintering piezoelectric ceramics for LTCC
(Low-Temperature Cofired Ceramic) multilayer piezoelectric actuator, PMW-PMN-PZT ceramics using
0.2 wt% Li2COs and 0.25 wt% CaCOs as sintering aids were investigated according to the varation of
PMW substution. Composition cermics could be sintered at 900 C by adding sintering aids. As the
amount of PMW substitution increased, the crystal structure of PMW-PMN-PZT ceramics moved from
tetragonal phase to rhombohedral phase gradually, and MPB(Morphotrophic Phase Boundary) region
appeared at 2 mol% PMW substitution. At the sintering temperature of 900 T, the density,
electromechanical coupling factor(kp), mechanical quality factor(Qm), dielectric censtant(er), piezoelectric
constant{dss) and Curie temperature(Tc) of 2 mol% PMW substituted PMW-PMN-PZT ceramics
showed the optimal values of 7.88 g/cm®, 0.58, 1002, 1264, 352 pC/N and 336 C, respectively, for LTCC
multilayer piezoelectric actuator application.
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Fig. 1. Microstructure with PMW substitution.
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Fig. 2. Density with PMW substitution.

=)

8 _gsg s§g
= |8 g 88 __z8
.*é g3 z 8z

e o, W
:: N I ) Smol% PMW
=)
[ 3mol% PMW
=V — e A AL IR
\—
2 \ A ) 2mol% PMW
@
g N - 4 1mol% PMW
Ry
= \ 4 bmol% PMW
T T T v T T T
20 30 40 50 60 70 80

Diffraction angle [20]

a8 3. PMWA &) m& X-4d 3d 2.
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Fig. 4. Electromechanical coupling factor(ky)
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Table 1. Physical characteristics of specimens.

PMW  Density Dielectric  ds3 Tc
[mol%] [gfem’] kp  Qm constant ([pC/N] [Tl
0 7.59 0.56 665 1269 315 364
1 7.78 0.56 801 1260 325 358
2 7.88 0.58 1002 1264 352 336
3 7.87 056 807 1177 322 331
5 7.85 0.52 773 984 279 315
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