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Abstract : This paper develops two types of miniature standing—wave ultrasonic motor prototypes in diameter of 10 mm, which
include an oblique tooth structure stator and a diagonal slits structure stator. Using the ANSYS software, the models of the two
stators are established to simulate the operating vibration modes of the two prototypes, and the resonant frequency values are
abtained. Two types of the prototype motors are designed and fabricated, the performance test platform for the two prototypes is
built, the corresponding experimental tests are carried out under the conditions of different driving frequencies, different driving
voltages and different pre—pressure, and the effects on the output speed characteristics of the two prototype motors with different
stator structures are analyzed. The experimental results show that the motor prototype with the helical tooth structure stator is
significantly better than the prototype motor with the diagonal slits structure stator in terms of the output speed. Under the
excitation conditions of the resonant frequency, with the driving voltage of 170 V and the pre—pressure of 0.065 N, the maximum
rotating speed of the prototype motor with the oblique tooth structure stator is 278 r/min, and the maximum rotating speed of the
prototype motor with diagonal slits structure stator is 118.5 r/min.
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