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Prototype Test of Asymmetric Pole Structure IPM Motor Using Bonded
Magnet
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This paper presents an investigation into the usefulness of a motor with an asymmetric pole structure
based on a prototype rotor using samarium-iron-nitrogen bonded magnets. Comparing the torque characteristic of the
proposed asymmetric-pole motor with that of a conventional motor using a neodymium sintered magnet, the
maximum torque of the proposed motor increased by 12%. Furthermore, a comparison of efficiency characteristics
showed that asymmetric motors have better efficiency characteristics than conventional motors in the high-load and
low-speed ranges. It was found that an asymmetric rotor structure with a complicated magnet shape negatively
affects the efficiency characteristics in the high-speed operating region.
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(a) Conventional IPMSM

(b) Asymmetric model

(a) Conventional model

Fig. 2 1/4 calculation models.

Table 1 Specifications of analytical models.
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(b) Asymmetric IPMSM
Fig. 1 Torque characteristics of [IPMSM motors.
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Number of slots 24
Number of poles 4
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(a) Conventional model (b) Asymmetric model
Fig. 3 Actual machines.

2N

L) Brake
> | A » \\

=
Motor drive
power supply

Torque =~
\ monitor =

Memory high

coder
’ﬂmmﬂ,.__ 7;r e
comente * P Toraue monitor p_ R NS
(¢) Monitoring PC
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Fig. 5 Relationship between rotational speed and fundamental
component of back EMF in u phase.
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Fig. 6 Relationship between rotational speed and fundamental
component of back EMF in u phase for gap lengths of 0.5 mm
and 0.557 mm (calculated values).
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Fig. 8 Relationships between current phase angle and torque at
1800rpm and 4 A.
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Fig. 13 Magnetic flux density contour vector diagram

without excitation.
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