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ABSTRACT

The theory for a new electromagnetically biased diskless combined radial and axial magnetic bear-

ing is developed. A typical magnetic bearing system is composed of two radial magnetic bearings

and an axial magnetic bearing. The axial magnetic bearing with a large axial disk usually limits ro-

tor dynamic performance and makes assembling and disassembling difficult for maintenance work.

This paper proposes a novel electromagnet biased integrated radial-axial magnetic bearing without ax-

ial disk. This integrated magnetic bearing uses two axial coils to provide the bias flux to the radial

and axial air gaps of the combined bearing. The axial magnetic bearing unit in this combined mag-

netic bearing utilizes reluctance forces developed in the non-uniform air gaps such that the axial disk

can be removed from the bearing unit. The 4-pole homopolar type radial magnetic bearing unit is al-

so designed and analyzed. Three dimensional finite element model for the bearing is also developed

and analyzed to illustrate the diskless combined magnetic bearing.
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