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A novel ultrasonic motor with quadrate bar

LU Kai*, ZHOU Tie-ying", LU Cun-yue!, LIU Tao', CAIl Hai-rong?, YI Xiao-xing’

(1. Department of Physics, Tsinghua University, Beijing 100084, China; 2. Institute of Acoustics,
Chinese Academy of Sciences, Beijing 100080, China)

Abstract: A novel miniature ultrasonic motor is described. The stator consists of a quadrate metal bar
and 4 piezoelectric plates. The metal bar uses brass with a dimension of 1.6x1.6x6.6mm?. The
piezoelectric plates are made of PZT-4 and bonded to the sides of metal bar, all sized 1.6x6x0.3mm?
and polarized in the direction of thickness. Compared with traditional cylindrical ultrasonic motors, the
quadrate cross- section motor makes polarization more sufficient, and signal wires easier to be welded.
Modal and harmonic analysis of the stator is performed using FEM. The paper also shows the principle
that inertial moments are equal in different directions of quadrate bar, so the motion trace of surface
particle can be ellipse. Output characteristics of the USM is measured and compared with the FEM.
The resonance frequency, maximum torque, and unloaded revolution are more than 100 kHz, 60 mNm
and 6000 rpm, respectively, basically in agreement with the theory. The miniature ultrasonic motor
has potential applications.
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Table 1 The measurement results of USM
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Fig.5 The relation of rotating speed vs input power
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