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Development of spherical rotor of spherical ultrasonic motor
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Abstract — The purpose of this research is to develop a multi degree of freedom sphexical
ultrasonic motor(SUM ). The SUM has many different characteristics from traditional
electromagnetic motor. Firstly, the STM outputs high torque during low speed driving
and doesn’t need reduction gear. This is an important factor to reduce the size of joint.
Secondly, the SUM has a few duty to design it. This factor advantage to compose a
complex mechanism like a manipulator. So the SUM is optimum as actuator in the case
of driving multi degree of freedormn in a small space. Under this background, we developed
a new actuator which has multi degree of ficedom at one joint.
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Fig. 1: structure of Spherical ultrasonic mo-
tor
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Fig. 2: input AC voliage - rotational speed
charactaristic
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Fig. 3: driving frequency - rotational speed
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Pig. 4: phase difference - rotational speed
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Fig. 5: torque - rotational speed charactaris-
tic
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Fig. 6: control trace
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