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Close-loop control of inchworm-type piezoelectric actuator
ZHAO Hong-wei, YANG Zhi-gang, FAN Zun-qiang,ZHANG Zhi-yu, WU Bo-da, CHENG Guang-ming
(College of Mechanical Science and Technology, Jilin University, Changchun 130025, China)

Abstract: According to the output performance of inchworm-type piezoelectric actuator, a novel close-
loop control method based on the subsection experiential equation between actuating voltage and cor-
responding stepping motion displacement was proposed. Via the method, the control system could
search for the optimal actuating voltage step by step so as to approach to the target position. A experi-
ment on the closed-loop system of the inchworm-type piezoelectric rotary actuator was carried on. The
experimental results show that the novel method can control the actuator for precision positioning in
closed-loop mode, and the positioning error of the actuator system in close-loop mode is 0. 18 prad,
which is improved by 14. 4% as compared to that of the open-loop working mode. The control method
has the advantages of high accuracy. quick response and so on.
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Fig.1 Close-loop control method of actuator
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Fig. 2 Curve fitting of actuating voltage and displacement
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Fig. 3 Principle of control system
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Fig. 4 Program interface of actuators control system
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