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Inertial piezoelectric rotary actuator based on
changing positive pressure

WEN Jian-ming, CHENG Guang-ming,ZENG Ping, YANG Zhi-gang
(College of Mechanical Science and Engineering , Jilin University, Changchun 130025, China)

Abstract: By controlling the ordered changes of the PZT moving mechanism and positive pressure be-
tween supporting faces in mechanical way, a new kind of inertial piezoelectric rotary actuator was pro-
posed. The structural model of a rotary actuator was designed, the moving principle and the perform-
ance of the actuator were analyzed and a dynamic formulation of inertial actuator was established using
Matlab software. Based on modern control theory, the kinetic simulation of the actuator was carried
out to get the displacement and speed simulation curves of the actuator, and the prototype of new iner-
tial piezoelectric rotary actuator was designed and manufactured. The experimental results show that
the developed actuator is characterized by large travel (360°), good resolution (15 prad) , high speed
(0. 26 rad/s) ,and work stability. It can be applied in the field of micromanipulation and precision en-
gineering, such as precision driving and positioning,optics engineering, etc.
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Fig. 1 Sketch of the rotary actuator
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Fig. 2 Dynamic model of inertial actuator
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