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Smart Actuators Composed of Piezoelectric Ceramics
and Highly Magnetostrictive films
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Abstract - This paper presents a study on the linear compensation of nonlinear hysteric piezoelectric actuators using
the highly magnetostrictive film pattern as a strain sensor. Elements had a hybrid structure, in which thin soft glass
substrate with the highly magnetostrictive amorphous FeCoSiB film was bonded on the PZT piezoelectric substrate. The
magnetostrictive film as a strain sensor detects the deflection of an actuator, and a voltage signal from the strain sensor
related to the deflection of an actuator is used for the linear control of an actuator.
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Fig. 1 Meander pattern of the film to measure impedance
due to deflection and/or strain.
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Fig. 2 Fabrication process of a smart actuator hybridized
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Fig. 4 Block diagram of the feed back system for a
smart actuator
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Fig. 5 Permeability of the FeCoSiB fim due to
mechanical deformation of the substrat
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Fig. 7 Driving circuit of a smart actuator
(a): open loop control, (b): feed back control.
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