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Mechanical controlled piezoelectric inertial rotary actuators
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Abstract: This study focuses on piezoelectric inertial rotary actuators. The motion characteristics of
two kinds of piezoelectric inertial rotary actuators based on asymmetrically clamping structures and
changing frictional force were researched. The working principles of two types of actuators were in-
troduced and expounded. To test the performance of the actuators, two prototypes were fabricated
and an experimental system was set up. Tested experiments show that the average output stepping an-
gle of the actuator with the asymmetrically clamping structures is bigger than that of the actuator
based on the changing frictional force under a square wave signal of 8 Hz, and the rollback rate in each
step of the two types reaches 73.19% and 65. 67 % under a drive voltage of 100 V,respectively. The
linearity residual square sum and the repeatability standard deviation are 0. 031, 0. 069 for the actuator
based on the asymmetrically clamping structures, while 0. 011,0. 063 for the actuator based on the
changing frictional force. Experimental results indicate that the average output stepping angle, roll-
back rate in each step, linearity and repeatability of the former are all greater than those of the latter.
Key words: piezoelectric inertial rotory actuator; asymmetric piezoelectric actuator; variable friction

piezoelectric actuator;movement characteristics
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