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Design method of a Multi-Degree-of-Freedom Ultrasonic Motor Using Genetic Algorithm
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The purpose of this research is to develop the design method that can design various types of MDOF Ultrasonic Motors, resolving

problems of conventional designing method. We decided to adopt the genetic algorithm considering the features of designing a

MDOF Ultrasonic Motor .The decision variable are the shape of the vibrator and the vibration modes to drive it. We set evaluation

functions considering designing conditions of a MDOF Ultrasonic Motor. We confirmed that the plate type MDOF Ultrasonic Motor

designed by this designing method has ability to realize 3-degree-of-freedom movement that is more efficient than the conventional

one. Therefore we showed the possibility that this designing method is useful for designing of any types of MDOF Ultrasonic Motor.
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the example of the movement to realize 3DOF movement
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(a) 2DOF Ultrasonic Motor

(b) 3DOF Ultrasonic Motor

Fig.2  the shape of vibrator

Tablel  the vibration feature of the 2DOF Ultrasonic Motor
x HH[E Y y BHEl D PRAEAE
REh W
82+1 77+8 90
D734 (deg)
[EIL a7 N
8+5 17+6 0
D723 (deg)
& HLE O1E = (deg) 89:+1 89+1 90
Table2  the comparison of the 3DOF Ultrasonic Motor
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64+27 79+7 90
D724 (deg)
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56+79 7+4 0
D727 fA(deg)
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5249 63+8 90
(deg)
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