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Research on PI Hysteresis Model with Dead-zero Operator of
Piezoelectric Micro-gripper

ZHENG Junhui'? ,CUI Yuguo"?,CAI Chengbo''? , XUE Fei'**
(1. The Faculty of Mechanical Engineering and Mechanics, Ningbo University, Ningbo 315211, China;
2. Zhejiang Provincial Key Lab. of Part Rolling Technology, Ningbo University, Ningbo 315211, China)
Abstract ; Prandtl-Ishlinskii(PI) model requires that an initial loading curve of described object is convex func-
tion. At the same time,the requirements of PI model and its inverse model are symmetric about operator center. To
overcome this shortage, PI model is improved by connecting dead-zero operator. The proposed model can well de-
scribe the piezoelectric ceramic material hysteresis curve with non-convex,non odd symmetric characteristic. Based
on the measured initial loading curve of the piezoelectric micro-gripper, using a method of equal division threshold
and minimizing the error function between improved PI model and the initial loading curve,the parameters of the pro-
posed PI model are identified. Then the hysteresis model of the micro-gripper is established. Experimental results in-
dicate that in the maximum displacement range of 15. 2 ym, the error range of the model is —0. 310~0. 156 ym. The
proposed model can well describe the hysteresis characteristic of the micro— gripper.
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