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EQUIVALENT CIRCUIT AND FUNCTION CHARACTERISTICS 

FOR ROTATING ULTRASONIC TRAVELLING WAVE MOTOR  

BY 

*I. PRISACARIU  

Abstract. This paper presents a equivalent circuit model for an ultrasonic traveling wave 

motor and its application to the determination of motor characteristics. Also for 

understanding the function mode of this motor there are given a set of graphical results. It is 

known the fact that at this type of motor there are a set of phenomena which requires some 

advanced investigations.    
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1. Introduction  

Piezoelectric motors perform a two-step energy conversion. In the first stage 

electrical energy is converted into mechanical vibrations of the stator. In the 

second stage, high frequency oscillatory vibrations of the stator are transformed 

into unidirectional macroscopic motion of the rotor. Piezoelectric motors work 

by converting small amplitude, high frequency vibration (of 10 kHz and higher) 

of a stator with piezoelectric elements into unidirectional linear or rotary 

motion using friction. The use of traveling wave ultrasonic motors is present 

especially at high-precision systems and in robotics. The experimental 

workbench is also presented in figure 1. 
 

 
 

Fig. 1.-  The experimental workbench. 




