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Effect of Ring Material on Air Gap
Flux of Permanent Magnet Machine

Mi Chunting Ji Xiaoyin

Derpartment of Automatic Control
Northwestern Polytechnical University

Either non—magnetic rings or welded rings consisting of alternate magnetic and non—magnetic seg-
ments are used at present to hold in place the magnets and pole pieces of high—peripheral—speed rotor of
permanent magnet (PM) machines[1~ 4]. The authors use three different methods—equivalent magnetic
circuit method, graphical method and finite element method — to prove that magnetic rings can also be
used for PM machines and are better than the above—mentioned two types of rings.

The contribﬁtions of this paper are believed to be:

1. The authors are the first to propose using magnetic rings in PM machines and to prove that the
amount of air gap flux of a PM machine with a magnetic ring is-grcatcr than that of a PM machine with a
‘non—magnetic ring. Compared with a PM machine with a welded ring, the use of magnetic ring instead
can lower product cost and make technology process simpler.

2. The authors are the first to compare the amounts of air gap fluxes of PM machines obtainable with
different ring materials and to derive two important calculation formulas, e.g., €gs.(4) and (5).

Two types of PM machines are computed and tested. One is a rare—earth cobait PM synchronous
generator used in areospace and the other is a rare—earth NdFeB PM motor used in textile industry. The

computed results are in good agreement with test results.
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