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Application of magnetoelastic strain sensors to smart actuators
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We studied linear compensation and precision control of
nonlinear hysteric piezoelectric actuators using a highly
magnetostrictive amorphous FeCoSiB film pattern as a strain
sensor. The elements had a hybrid structure in which thin silicon
substrates with the magnetostrictive films, the strain sensitivity
of which was improved by annealing with bias stress, were
bonded on PZT piezoelectric substrates. The magnetostrictive
film as a strain sensor detects the deflection of the actuator, and a
voltage signal from the strain sensor related to a deflection of the
actuator is used for control of the actuator. The application of the
actuator for control of the head-disk contact properties was
demonstrated.
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Fig. 1 Magnetic domains of the film pattern annealed

(a) in static magnetic ficld. (b) that of the film pattern

annealed with bias stress.
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Fig. 2 Figure of merit in a strain sensing; *: longitudinal
anisotropy, o: transverse anisotropy.
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Fig. 3 Frequency dependence of the impedance,
changed by substrate deflection; (a) longitudinal
anisotropy, (b) transverse anisotropy.
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(a) Open loop (b) Closed loop
Fig. 4 Oscilloscope image of control signal and output

signal at 227 Hz; —J» : control signal, - 1 output
signal.
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Fig. 5 Frequency dependence of relative output and phase
difference in the actuator driving.
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Fig. 6 Output signal of the strain sensor; (a): Open loop
driving, (b): Closed loop driving.
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