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Method for Designing Geometry of Vibrator of Linear Ultrasonic Motor
using Evolutionary Computation
(1% report, Formulation and Results of Generating Basic Geometry)

Masao HASHIMOTO, Go SHIBASAKI and Takashi MAENO

Geometry design of vibrators for linear ultrasonic motorsis not easy because the vibrators have
many designing parameters and so the solution space has large non-linear characteristics. Usual
designing methods due to try and error by designers are not optimized. So, it is dificult to design
small-sized and high-performance linear ultrasonic motors. In this study, a method is proposed for
designing the vibrator for the linear ultrasonic motors using genetic algorithms and finite element
method. As a result, geometry of the vibrator for small-sized linear ultrasonic motors is generated.
Size is within ten millimeters wide and twenty millimeters long. Obtained geometry of the vibrator
satisfies all the settled designing conditions.

Key Words: Linear Ultrasonic Motor, Actuator, Shape optimization method, Genetic Algorithms,
Finite element method
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Fig. 1 Driving principle of former linear ultrasonic motor
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Fig. 4 Flow chart of analvsis
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Table 1 Characteristics of generated vibrators
area of Eni fa q
ID elements =™" (ki) (deg)
(i) 10x5  0.0527 165 79.60 22.58
(ii) 10x5 0.0519 172 89.23 2.95
(iii)  20x10 0.0046 164 88.99 4.17
(iv) 20x10 0.0057 168 89.57 2.36
(v) 20x10 0.0061 169 88.52 8.32
(vi) 20x10 0.0078 166 89.55 4.25
(vii)  20x10 0.0082 167 86.24  8.89
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Fg. 6 Geometry and modes of generated vibrator (i)
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