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Optimization of electromagnetic structure of new multi-port disk
motor based on GRNN-PSO
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China)

Abstract: To address the issue of a single output port in traditional motors, a novel multi-port disc—type
permanent magnet motor (MDPMM) was proposed. First, the structure and working principle of this
motor is introduced. Second, the impact of the positioning force of the ring—arc stator on thrust was
analyzed and calculated. Due to the numerous electromagnetic structural parameters affecting the
positioning force, a generalized regression neural network (GRNN) was designd to establish a rapid
calculation model for the MDPMM. By constructing a finite element model of the ring—arc stator region, a
parameter sample library was obtained as input for the GRNN. The superiority of GRNN is verified by
comparing it with support vector machines (SVM). With the optimization objective of "no reduction of
thrust density and minimum fluctuation of thrust" , the particle swarm optimization(PSO)algorithm is used

to optimize the structural parameters of the ring—arc stator region. Finally, the effectiveness of the hybrid
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GRNN-PSO algorithm is validated through comparative simulation analysis before and after optimization.

Key words: multi-port disk permanent magnet motor; thrust ripples; generalised regression neural

network; particle swarm optimisation
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Fig.1 Multi-port disk permanent magnet
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Fig.2 Detent force analysis model for MDPMM
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Fig.3 Circular arc stator flux distribution
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Fig.5 End force varies with stagger distance
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Fig. 6 Position—varying attractive force from one slot
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Fig.7 Cogging forces varies with stagger distance
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Fig. 8 Schematic diagram of detent force variation
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Table 1 Circular arc stator design variable restrictions
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Fig. 9 Finite element model for detent force
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Table 2 Structure parameter level of circular arc stator
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D/mm 3 4.5 5
H/mm 13 14 15
z'p/mm 9.75 10.875 12
h,,/mm 3 4.5 5
¢/mm 0.5 1 1.5
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Table 3 Sample data
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Fig. 10 GRNN architecture used in this study
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Fig. 11 Thrust and thrust fluctuation prediction results
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Table 4 Optimization results
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