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Construction and Characteristics Analysis on the Field System
of the High Speed Motor by using Permanent Magnet Halbach Array
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Abstract - A high speed motor has been generating a lot of attention due to its performance-more light, thin, short,
compact than ordinary motors. But they have low efficiency with high frequency power source because of the iron
losses which may produce too much heat as well as the copper losses occurred in the rotor windings.

The Halbach array can generate the strong magnetic field systems without additional magnetic materials, therefore the
iron losses can be removed.

In this paper, the Halbach array is applied to the field system for the high speed motor, and three dimensional FEM is
used to analyze the field of the Halbach array considering with the leakage flux. The measured values of flux density
are also compared with the FEM analysis. And the magnetic characteristics of the Halbach array field system are
compared with those of the conventional field systems such as slot-coil-iron type, PM-iron type.

Consequently, it is confirmed that the Halbach array field system is more suitable to the high speed motor because it
has high flux density, sinusoidal flux distribution than others.

Key Words : High speed motor, Iron losses, Halbach array, NdFeB, Coerless, Slot-coil-iron type, PM-iron type
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Table 1 Design parameter of Halbach array type motor
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