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A New Method to Select the Magnet Pitch for BLDC Motor Type of
IPM in Order to Achieve the Motor Desired Characteristics

M. Jafarboland?, M. Mikhak Biranvand?, M. H. Rismani®

1, 2 &3- Faculty Electrical Engineering, Malek-Ashtar University, Esfahan, Iran

Abstract: Various arrangements can be made for winding of full slot brushless DC (BLDC) motors. In this paper, two kinds of
winding arrangements, full pitch single layer winding and fractional pitch single layer winding, for inner permanent magnet
brushless DC motor (IPMBLDC) with 24 slots and 4-pole have been presented. Then, a method was presented for full slot motors by
using of analytic relations, which based on proposed windings, by optimal choice of small magnet pitch, ideal BACK-EMF for
BLDC motor can be provided. The proposed method was verified by FEM analyze so the results shown characteristics BACK-EMF,
cogging torque and ripple of torque were desirably provided for IPMBLDC motor by optimal choice of small magnet pitch. By
considering the constant geometric dimensions of motor, both windings have same characteristics for IPMBLDC motor (24 slots and
4-pole) and due to fractional pitch single layer winding needs the less wire than another type of winding, fractional pitch single layer
winding has a relative advantage. In addition to FEM analyzes, also, the experimental results confirm the validity of the analytic
relations.

Keywords: single layer winding, BACK-EMF, IPMBLDC motor, torque ripple, short magnet pitch.
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