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Design Techniques for Reduction of Cogging Torque in Brushless
DC Motors used for Electric Power Steering
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ABSTRACT

Cogging torque is often a principal source of vibration and control difficulty in
permanent magnet motors, especially at low speeds and loads. For example, reduction of
cogging torque is an important specification for DC motors used for electric power
steering. This paper examines two motor design techniques, stator tooth notching and
rotor pole skewing with magnet pole shaping, for reduction of cogging thque; and the
effect of each method on the output torque. Prediction of results was performed by finite
element analysis -of the airgap flux, and the use of the Maxwell stress method and Fourier
decomposition to calculate the periodic cogging torque. The analyses show that the
cogging torque can be nearly eliminated by the suggested designs, with minimal sacrifice
of output torque.
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Appendix

Physical data of the prototype

Airgap length = 1.2mm
Inner radius of rotor = 6.8mm
Quter radius of rotor = 9.525mm
Inner radius of magnets = 9.525mm
Quter radius of magnets= 16.325mm
Inner radivs of stator = 17.525mm
Quter radius of stator = 46.355mm
Magnet height = 6.8mm
Number of poles =4

Number of teeth = 6

Magnet material =Magnequench MQII-E
Magnet coercivity = -1440kA/m
Stack height = 100mm



