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Effects of Segmented Poles on Exciting Forces for BLDC Motors
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Abstract - This paper investigates effects of segmented poles on exciting forces such as cogging torque, BEMF, phase

current, torque ripple and local forces.

Cogging torque, BEMF and local force are determined by FEM analysis and

phase current is calculated using voltage equations after determining BEMF and phase inductance. Effective dead zones

at pole separations result in wider than the physical dead zones due to leakage field during magnetization.

Due to the

existence of dead zones, there exist additional exciting harmonics of the cogging torque which play adverse effect on
vibration and noise performance. The magnitude of BEMF is decreased and the waveforms are also distorted depending

on dead zone positions.

motor efficiency by reducing effective phase BEMF.
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Segmented poles inevitably cause uneven magnetic field distribution at pole separations which
introduces additional harmonics of exciting forces which are detrimental to structural resonances.

They also decrease

Cogging Torque, Mutual torque, Phase current, Radial traction, Segmented poles
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