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Ultrasonic Motor with Longitudinal-Bending Hybrid Vibration Modal

ZHAO Xuetao', CHEN Weishan?*, HAO Ming®
(1. School of Machanical Engineering, Shangdong University of Technology, Zibo. Shandong 255049, China;

2. School of Mechatronics Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: A novel single-oscillator type multi-DOF ultrasonic motor with the longitudinal and
bending hybrid modal with a cross orthogonal structure is proposed. The rotator can realize
multi-DOF motion by the trajectories of the single driving foot. The amplitude, shape and rota-
tion direction of the driving foot trajectory can be controlled by the vector mode of the composite
drive by two orthogonal transducers, which cause three orthogonal elliptical trajectories respec-
tively. Modal analysis is carried out for the orthogonal transducers, and longitudinal and bending
resonant frequencies are degenerated. A prototype is fabricated with compact structure, large
torque output and simple drive, and the interference and obstruction one another from multi-os-
cillator drivers of multi-DOF ultrasonic motor are avoided. The torque output is 0. 97 N ¢« m and
the highest speed is 11 r/min while the motor rotates around X or Y axis. The torque output is
0.27 N * m and the highest speed is 66 r/min while the motor rotates around Z axis.
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