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Spherical piezoelectric drive
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Piezoelectric magnetic drive is a device which uses 
two piezoelectric actuators for precise 3 degrees 

of freedom (DOF) rotation of sphere-shaped rotor. 
Mechanical part of this drive described further: sphere-
shaped rotor inserted between two piezoelectric 
actuators. These ring-shaped piezoelectric actuators 
have polarization in axial direction and one of the 
electrodes is devided into three equal sectors. Each 
segmented electrode is excited by separate harmonic 
signal. All three electrodes can be excited independently 
i.e. three channels generator is used to drive actuator. 
Amplitude and duration of the applied signal depends 
on rotation velocity and motion trajectory of the sphere. 
The out-of-plane bending and radial vibrations of the 
piezoelectric rings are excited to obtain elliptical motion 
of the contacting points and to rotate magnetic sphere in 
desired direction. In addition, it must be mentioned that 
actuator can be driven by burst type signal in order to 
achieve positioning of the sphere with very high resolution. 
Described system could be used for applications, where 
precise 3 DOF rotational control of the sphere-shaped 
rotor is needed. Few examples of such applications: 
space and attitude control of the satellites, laser beam 
control, precise mirror deflectors and etc.
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