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Abstract

The aim of this paper is to investigate the impact of second slot in stator tooth on performance of two
commonly used rotor structures, namely Surface-type and Spoke-type, for a brushless direct current
(BLDC) motor. The comparative results are reported for different closing slot conditions. Afterwards
by inserting a direct current driven winding or permanent magnets (PMs) into the stator tooth slots of
best performed model of previous stage, two hybrid-brushless direct current (HBLDC) motors are
introduced and studied. The results demonstrated that slot-closing strategy has high impact on torque
fluctuations while the torque produced remain almost constant. For HBLDC, the auxiliary Electro-
Magnetic field, placed in stator slot, developed torque performance of the motors. The finite element
method (FEM) is used in stages of study.
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Figure (1): Rotor schemes: (A) Spoke type, (B) Surface type
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Figure (2): Winding stator pattern
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Figure (6): Hybrid DC winding
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Figure (7): Hybrid permanent magnets
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Figure (10): Average torque in surface type

5 W 48 W s
Rotor Position (Mcchanical Degree)

b Jow 50 (gadei HallS w5 (V) S

Figure (11): Torque ripple in surface type
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Figure (12): Flux density distribution in spoke-curved model
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Figure (19): Torque ripple variation vs. p variation in OSCW scheme
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Figure (20): Torque variation vs. g variation in OSOW scheme
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Figure (21): Torque ripple variation vs. g variation in OSOW scheme
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Figure (22): Flux density distribution in OSCW with p=5
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Figure (27): Torque Ripple in spoke and surface hybrid PM models
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Figure (37): Flux Density distribution in optimized surface type
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