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Modeling and Analysis of the Dynamic Response of Ultrasonic Motor
Fabricated by Relaxor-based Ferroelectric Single Crystals

CAO Lei, DU Huiling, SHI Xiang. REN Guanglin, MA Wuxiang
(College of Materials Science and Engineering, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract ; Comparing with the conventional piezoelectric ceramic, the novel piezoelectric single crystals of PMNT
possess more excellent dielectric and piezoelectric properties. In this paper,the PMNT single crystal is used as the
driving material of the ultrasonic motor, and the mathematical model is established by introducing the elements of a
two-dimensional elastic contact and pre-stress and others. The simulation of a ultrasonic motor with the diameter of
20 mm is carried out by the Matlab software. The result shows that the motor has a maximum no-load velocity of
383 r/min and input voltage frequency of 50. 3 kHz. Compared with the experimental results, the model can de-
scribe the performance parameters of the motor accurately during steady state operation.
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