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Prototype Test of High-Speed Inset PM Motor
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In recent years, performance improvement of cooling fan motors is strongly required since loss density and related heat
generation in power electronics circuit is significantly increased due to high-power density of semiconductor power devices. In a

previous paper, an interior permanent magnet (IPM) motor, which has a double-layer rotor, was presented. It was proved that the

proposed IPM motor has higher efficiency than a conventional fan motor. To further improve the efficiency, this paper proposes an

inset permanent magnet (InPM) motor with polar anisotropic bonded magnets. The usefulness of the proposed InPM motor are proved
by finite element method (FEM) and experiment. In addition, stray loss and mechanical loss of the prototype InPM motor are

investigated to clarify the breakdown of the losses.
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(b) Inset PM
Fig.1 Comparison of the rotor structure.

Motor diameter 54 mm
\ Rotor speed 12600 rpm
—| Magnet pole pairs 2
' Material of magnet Bonded Nd-Fe-B
Material of iron core 35A300

Flg 2 Specifications of an inset PM motor.

Fig. 3 Inset PM rotor for the prototype.
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Fig. 4 Comparison of measured flux density distribution of the
rotor surface.
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Fig.5 Experimental setup.
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Fig. 6 Comparison of calculated and measured characteristics
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(d) Loss at the rated point

of the prototype InPM motor.
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Fig. 7 Comparison of calculated and measured flux density
distributions on the rotor surface.
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Fig. 8 Eddy current density distribution of the stator core at
no load.
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Fig. 9 Comparison of calculated iron loss of the stator core at
no load.
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Fig. 10 Measured current waveform at the rated point.
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Fig. 11 Calculated iron loss considering the loss increasing
factor.
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Fig. 12 Eddy current loss density distribution of the motor

case at no load.
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Fig. 13 Calculated eddy current loss in the motor case.

Fig. 14 Resin stator of the prototype.
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Fig. 16 Comparison of calculated and measured

characteristics of the prototype InPM motor after considering
the error factor.
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