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Linear driving of piezoelectric actuator by compensation circuit
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Since a digitally driven actuator system was found insufficient to overcome creep and

hysteresis phenomena in multilayered piezoelectric ceramic actuators, additional improve-

ment has been attempted by combining each digit with charge compensation system.

Because of the leakage current of the ceramics, time constants for charging both of the ref-

erence capacitance and ceramics, were required to coincide with each other by connecting

a resistor parallel to the capacitance. Nonlinear piezoelectric component of the ceramics

was detected through a differential amplifier and fed back to a control signal. The modified

system has made it possible not only to reduce the hysteresis ratio from 11.1 to 1.18

Key Words: Actuator, digital, actuator, multilayered actuator, piezoelectric ceramic,

hysteresis, creep.
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Fig. 1 Structure of the 8bit digital actuator.
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Fig. 2
digital actuator.

Schematic drawing of the piezoelectric
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Sensor console: Japan ADE, Micro-sense.
Recorder: Hioki Denki, Memory Hi-coder 8820.
Power amplifier: NF circuit block, Type 4310.

Fig. 3 Measurement block diagram.
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digital drives.
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charge control.
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circuit

Fig. 9
function like voltage.

Displacement as a response to the step
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