Abstract

Axial-flux machines, by the nature of their topology, are suited for high torque, low
speed applications. In an attempt to improve the power-to-mass ratio of such a
machine, the feasibility of stacking several alternate stator and rotor sections onto
a common shaft in a multi-stage configuration was investigated. A prototype 5 kW
double-stage machine was developed for comparison to other designs presented in
the literature. Although the results appeared promising, whilst under evaluation, an
unequal load-sharing anomaly was observed: even though both stages contributed
to driving the load, one stage always dominated. Furthermore, the discrepancy
appeared to be dependent on the direction of rotation. This research investigates
and explains the cause of the unequal load-sharing and presents design considerations

to aid the future development of multi-stage machines.
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