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Proposal and Adjustable Drive Characteristics of Radial Gap Type Automatic Variable Flux PM Motor
Utilizing Space Harmonics
Takumi Kumai*, Masahiro Aoyama, (Shizuoka University)

In this paper, a variable flux PM motor based on the new principle is proposed and revealed its performance with the
prototype. The principle of this proposed motor is based on the self-excitation utilizing space harmonics that are inevitably
generated in the concentrated winding structure. In addition, it has a passive variable flux function. Its rotor is composed of
consequent poles for each N-pole and S-pole pair and self-excited wound-field poles. Its superiority of the proposed variable flux

technique is clarified experimentally via the prototype.
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Fig. 1. Automatic variable flux PM motor ®.
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Table 1. Main specifications of proposed motor.

Number of poles and slots 12 poles, 18 slots

Armature winding connection All-series, Y-connection

Stator outer diameter 95 mm
Rotor outer diameter 130 mm
Air gap length 0.75 mm
Stack length of stator 27 mm
Axial length of magnet 40 mm
Number of armature coil turns 20
Number of I-coil turns 24
Number of F-coil turns 45
Armature coil resistance 210 mQ / phase
I-coil resistance 71 mQ/ coil
F-coil resistance 195 mQ / coil
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Table 3. Specifications of proposed motor.

Stack length of I-coil rotor core 29 mm

Stack length of F-coil rotor core 36 mm

Residual magnetic flux density 039T
Magnetic coercivity 185.7kA/m
Average I-coil resistance 70 mQ / coil
Average F-coil resistance 203 mQ / coil
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