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Novel Motor That Has a High Winding Factor and a High Slot Fill Factor

WHE HEA Pk BR F W H5h BA EZ
Shinji MAKITA Yasuhide ITO Tomohiro AOYAMA Shinji DOKI

In this paper, we propose a novel motor that has a high winding factor and a high slot fill factor. A motor
with concentrated windings has a high slot fill factor, but a low winding factor. On the other hand, a
motor with distributed windings has a high winding factor, but a low slot fill factor. To incorporate the
advantages offered by both the aforementioned types of motors, our proposed motor includes a new
distributed winding stator, which can be flat band-shaped without dividing the windings, and can be easily
wound.
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Fig.1 Basic structure and a manufacturing method of a
proposal motor (8 poles)
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Fig.2 Proposal arrangement of stator teeth and
windings
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Fig. 3 Deformation from 24slots/8poles stator to
21slots/8poles stator
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Fig. 4 Deformation from 21slots/8poles stator to
18slots/8poles stator
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Table 1 Relation of pole, slot combination and
winding factor
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Fig. 5 Detail design of the proposal motor
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Fig. 6 Magnetic density distribution of
24slots/8poles machine, 21slots/8poles
machine, 18slots/8poles machine
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Table 2 Specification of the verification motors
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Fig. 9 Radial force trajectory of three types of
machines



Table 3 Comparison of the amplitude of back EMF
with winding factor
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Fig10 Cogging torque waveform of three types of
machines
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Table 4 Comparison of the amplitude of back emf
with winding factor
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Fig.12 Cogging torque waveform of three types of
machines
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Fig.13 Process of manufacturing a prototype motor

Fig. 14 Stator overview of a prototype motor
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Fig. 15 Measured torque-speed characteristic (DC 13V)
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