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A design method to improve space harmonic distribution of fractional-slot
concentrated winding motors with magnetic saturation
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This research establishes and verify the design method to improve the
performance of fractional-slot concentrated winding motors with magnetic saturation in iron cores.
The magnetic saturation is suppressed in conventional motor designs because the phenomenon gives
rise to undesirable effects on the motor performances. This research clarifies that the performance
of fractional-slot concentrated winding motors can be improved by the variation of d- and g-axis
inductances with magnetic saturation theoretically and numerically through a finite-element method
analysis and determines the efficacy through experiments with a prototype.
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#1
500 min™' 1500 min™ 2500 min™! 3500 min™! 4500 min™
10.0 Nm | 81.4%(=0.1%) | 91.1%(+0. 4%)
6.0 Nm | 86.3%(-0. 1%) 93. 2% (0. 1%) 93. 6% (+1. 0%)
4.3 Nm | 88.7%(-0.1%) 94. 0% (0. 1%) 94. 5% (0. 2%) 93. 2% (+0. 9%)
3.3 Nm | 90.0%(-0. 1%) 94. 2% (0. 2%) 94. 6% (=0. 4%) 93. 5% (0. 4%) 92. 3% (+1. 1%)
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