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Feedforward control of a piezoelectric microgripper using
improved PI hysteresis model

CAI Yong-gen, CUI Yu—guo*, ZHAO Yu-jie, LIU Er-chun, LIU Kang, XUE Fei
( Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China )

Abstract: In order to reduce the hysteresis error of piezoelectric microgripper displacement, a feedforward
controller is designed for controlling purposes. First, the dead-zone operator is introduced to the conventional PI
hysteresis model, and the hysteresis model of piezoelectric microgripper is built for non singular symmetric and
non convex curve of piezoelectric microgripper hysteresis. Then, through the inverse calculations of the
hysteresis model, the feedforward control algorithm for piezoelectric micro-gripper is developed. Finally, the
feedforward control of piezoelectric microgripper is tested. The results show that when the displacement of
piezoelectric microgripper clamp is in the range of 0-15.2 um, the center line of the hysteresis error is reduced
from -1.35-1.50 pm with no control to —0.95-0.47 pm with the feed forward control. The feedforward controller
can significantly reduce the hysteresis error of piezoelectric microgripper and improve the tracking accuracy of
the reference input.

Key words: piezoelectric microgripper; PI hysteresis model; threshold optimization; feedforward control



