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Accurate positioning and control of piezoelectric actuator based on

Duhem model and inverse model

SUN Tao, LI Guo-ping*, SUN Hao-yi
( Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China )

Abstract: In order to improve the positioning accuracy of the piezoelectric actuators, the Duhem model and the
inverse model of piezoelectric actuators are investigated and improved. The original model is divided into two
half-rings, which are modeled individually. By using the spline interpolation and neural network to identify the
Duhem model parameters, the Duhem model and inverse model of piezoelectric actuators are established.
Furthermore, by using PI inverse model as a feed forward segment of PID feed-back control, a composite control
is implemented to improve the positioning accuracy of piezoelectric actuators. Experimental results indicate that
the average error is 0.081 0 um and the absolute error is 0.053 9 um under the composite control, hence it
effectively improves the positioning accuracy of the piezoelectric actuator.

K ey wor ds. Duhem model; Duhem inverse model; spline curve; neural networks; composite control



