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Fig. 6. Multi-objective optimization results for cost and loss for designs using
M15 and with color maps for: (a) ratio of copper loss to the total loss, (b)
torque ripple.

(a) (b)

Fig. 7. Practical rotor designs for prototype manufacturing, (a) laminated
rotor core with alternate single-sided bridge, (b) laminated rotor core with
middle bridge.

Fig. 8. Fabrication of the laminated stator for the topology with one wound
stator and one pro�led stator.

VII. C ONCLUSION

This paper presents an optimal design study for a novel
vernier-type AFPM machine topology with one wound stator
and one pro�led stator without windings. The design opti-
mization for the studied topology and its counterpart with
two wound stators are conducted. The comparison shows that
the topology with one wound stator and one pro�led stator
have lower total loss and cost than the two wound stator
counterpart. Depending the relative importance of low cost
and low total loss, the selection of the employed silicon
steel material is different. The study illustrates the trade offs
between steel grades and performance with M10 providing
highest ef�ciency and M43 is the lowest cost. It is also shown
that new manufacturing techniques are needed to fabricate the
high-polarity PM rotor with minimum performance reduction.
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