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Precise Position Control of Piezoelectric Actuators

without Nonlinear Hysteresis Model
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ABSTRACT
Piezoelectric actuator is widely used in precision positioning applications due to its excellent

positioning resolution. However, serious hysteresis nonlinearity of the actuator deteriorates its open

loop positioning capability. Generally, a nonlinear hysteresis model is used in feedforward loop to

improve positioning accuracy. In this study, however, a simple lead compensator is proposed as a

substitution for a complex nonlinear hysteresis model and tested through experiments for precision

position control.
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Table 1. Main specifications of experimental apparatus
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Fig.5 Hysteresis loop of open loop, inverse hysteresis

and iead compensator (10Hz sine)
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Fig.6 Hysteresis loop of open loop, inverse
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(50Hz sine)
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Fig.8 Tracking accuracy of open loop, inverse
hysteresis and lead compensator
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Fig.9 Tracking accuracy of open loop, inverse
hysteresis and lead compensator
(50Hz sine)

0.00 0.02 0.08

0.02

0.03 0.04
Time (sec.)
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