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Lorentz Force Type Self-Bearing Motor with 2-Pole Flux Distribution

for Levitation and 4-Pole for Rotation

Z & &* Yohji Okada**
Seung-Jong Kim and Yohji Okada

Key Words : Self-Bearing Motor(%}7] 4 RE), Active Magnetic Bearing(5% A7 #o] 3),
Magnetic Levitation(2}7] %-/}), Synchronous Permanent Magnet Motor($ 713 93 A4 ZE)

ABSTRACT

This paper introduces a Lorentz force type four-pole self-bearing motor, where the new pole arrangement of a stator is intended
to function both as a synchronous PM motor and as a magnetic bearing. The Lorentz force type has some good points such as
linearity of control force, freedom from flux saturation, and high efficiency unlike conventional self-bearing motors. Mathematical
expressions of torque and radial force are derived to show that they can be separately controlled regardless of rotational speed and
time. To verify the proposed theory, a prototype is made, where a ring-shape outer 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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Fig.3 Schematic view of the Lorentz force type 4-pole
self-bearing motor
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Fig.4 Photograph of the prototype self-bearing motor

Table 1 Des1gn parameters of the prototype
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Fig.5 Schematic of the controlled system
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Fig.9 Start-up test in x-direction
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