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ABSTRACT

This paper introduces a four-pole Lorentz force type self-bearing motor in which a new winding

configuration is proposed to enable the single winding to function both as a synchronous PM motor

and as a magnetic bearing. The Lorentz force type has some good points such as the linearity of
control force, freedom from flux saturation, and high efficiency, unlike conventional self-bearing

motors using a reluctance force. And also, compared with the previously proposed eight-pole type, this
four-pole self-bearing motor is more profitable for high rotational speed. In this paper, mathematical
expressions of torque and radial force in the proposed self-bearing motor are derived to show that

they can be separately controlled regardless of rotational speed and time. For verification of the

theory, a prototype is made, where a ring-shape outer rotor is actively controlled in two radial
directions while the other motions are passively stable supposing the radial stability. Through some

experiments, it is shown that the proposed scheme can provide high capability and feasibility for a

small high-speed self-bearing motor.
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Table 1 Design parameters of the prototype

Rotor
Quter diameter |81 mm| Thickness of PM | 1 mm
Inner diameter {65 mm No. of PM 4
Thickness 10 mm Rotor mass 135 g
Stator
Diameter 60 mm No. of slots 12
Thickness 10 mm| No. of col turns 70
Air gap to PM |15 mm Coil diameter 0.6 mm
Gap between cores| 2.8 mm | Motor curent(Amp.)| 15 A
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