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Development of ultra-compact magnetic levitation artificial heart with highly
efficient and stable magnetic levitation ability based on magnetic and
mechanical characteristics
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In order to achieve the development of an implantable pediatric ventricular
assist device, studies on develop a small magnetic levitated motor (self-bearing motor) and a
magnetic levitated pump using the self-bearing motor were performed. In order to reduce the size of
the self-bearing motor, it is necessary to utilize the magnetic characteristics of the self-bearing
motor and the mechanical characteristics of the pump. Therefore, studies on the optimum number of
stator slots in the minimum number of magnetic poles, integrated the rotating coil and the
levitation coil, and magnetic levitation control using axial fluid force generated in pump and
interference force caused by control of magnetic levitation motor were performed. Then, it was
confirmed that the developed small self-bearing motor can levitate and rotate in air.
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