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Optimization of Skew Angle for Cogging Torque Reduction

Takeshi Takano

Synopsis

Some of motors for electric power steering and so on are required very small cogging torque. To reduce cogging torque in

surface permanent magnet motors,magnet skewing has been applied. There are two ways in the magenetic skewing, one is by the

magnetization of magnets and the other is by the arrangement of magnets. And skew angle influences reduction of cogging torque

in both methods.

This paper clarified the reason why cogging torque is reduced by the magnet skewing and the way to reduce cogging torque

efficiently with the methods.
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(a) Skew magnetizing (linear skew) (b) Step skew

Fig.1. Skew magnetizing and step skew.
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Fig.2. Schematic diagram of the estimation of 3D-motor cogging torque with 2D analysis.
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Fig.3. Analysis model of 8 pole 12 slot/10 pole 12 slot

motor.

Table 1. Specifications of motor models

Rotor diameter 42 mm
Stator diameter 90 mm
Gap length 0.7 mm
Teeth width 7 mm
Stack length 40 mm
Material 50A600
Stator Core Number of slot 12
Material Nd-Fe—-B
Residual .magnetic 125 T
Permanent [flux density
magnet  |Recoil permeability 1.05
Number of pole 8 or 10
Magnetizing direction Radial
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Fig.4. Cogging torque waveform.
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Fig.5. Relation between skew angle and cogging torque.
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