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This prize is to award the outstanding papers in the field of
machinery, of which the first author is under the age of 35. Our paper
describes a new driving mechanism for ultrasonic motors using
lubricant. Conventional ultrasonic motors are driven by the friction
force between the rotor and the stator, which inherently possess the
friction loss and wear, leading to low efficiency and short life.
Employing the functionality of lubricant, the coefficient of friction can
be modulated during motor operation, which can significantly reduce
the friction loss without losing the output power. We experimentally
verified this driving mechanism, and the transduction efficiency of the
motor was enhanced from 28% in the dry condition to 68% in the
lubricated condition. With the success of this research, high-efficiency
(can be compared with electromagnetic motors) and long-life
(>100,000 hours) ultrasonic motors can be expected. We believe that
this study will lead to a breakthrough for broadening the application
areas of ultrasonic motors, which will enable them to be utilized in
various kinds of machineries.
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