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Dielectric and Piezoelectric Properties in Multilayer Ceramic Actuator
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Abstract

The piezoelectricity and polarization of multilayer ceramic actuators, being designed to stack
ceramic layer and electrode layer alternately, were investigated under a consideration of
geometry, the thickness ratio of the ceramic layer to electrode layer. The actuators were
fabricated by tape-casting of 0.42PbTiO3-0.38PbZrO3-0.2Pb{Mn;3Nb2s)0s followed by laminating,
burn-out and co-firing process. The actuators of 5 x 5 mf in area were formed in a way that 6
0~200¢m thick ceramics were stacked 10 times alternately with 5mm thick electrode. Increase in
polarization and electric field-displacement with increasing thickness ratio of the ceramic/electrode
layer and thickness/cross section ratioc were attributed to the change of non-180°/180° domain
ratio which was affected by the interlayer internal stress and Poisson ratio of ceramic layer. The
piezoelectricity and actuation behaviors were found to be dependent upon the volume ratio {or
thickness ratio) of ceramic layer relative to ceramic layer. Concerning with the existence of
internal stress, the field-induced polarization and deformation were described in the multilayer

actuator.
Key Words : Multlayer Ceramic Actuator, Electric Field-induced strain, Polarization, Domain,
Piezoelectricity
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