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A Study of Magnetic Material and Structure of High-Speed PM Motor for Cooling Fans

Yue YU
Supervisor: Kenji NAKAMURA

In today's world, electric motor market is moving towards high performance and high efficiency world widely.
Especially, the type of permanent magnet motor (PM motor) which used permanent magnet have been attracting
attention as part of energy conservation and global warming countermeasure. Among all the different type of motor,
the PM motor which have the advantage of high-power density that makes motor can be easily to be designed as a
compact, high-speed motors. Recently, with the current situation where 50-60% of Japan total power generation is
consumed by motors, with the demand for higher performance and higher efficiency motor is increasing. The
energy saving, and high efficiency of motors are the most important issues at present. Moreover, with the
developing of information and communication technology, the demand for fan motor in data centers also increased,
due to the heat density, which is occurred from server have been increased, the problem with heat from the servers
becoming difficult to cooling down with conventional fan motor. Therefore, in this research, I am choosing study
low-loss and high-efficiency motors from the viewpoint of motor materials and structure, with the aim of improving
the performance of permanent magnet (PM) motors for cooling fans..
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Fig. 1 Comparison of B-H and core loss curves.
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Fig. 2 Shape and dimensions of InPM motor.
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Fig. 3 Calculated efficiency characteristics.
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Fig. 4 Measured efficiency characteristics.
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Fig. 5 Calculated loss characteristics.
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Fig. 6 Measured loss characteristics.
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Coil End 35
Magnet width L5
Magnet degree n
Max. Rotation spead 15200 pm
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Gap length 05
Number of turmsipole 0
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Material of magnet
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Material of iron core 20mNEH1200
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Fig. 7 Specifications of FRM.
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Fig. 8 Calculated Efficiency of FRM.





