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Design and analysis of an axial and radial hybrid flux switched reluctance motor with
identical poles for electric vehicles
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Abstract: To address the shortcomings of traditional switched reluctance motors in electric vehicle drive applications,
such as large torque pulsation and low torque density, a novel axial radial flux segmented rotor switched reluctance motor
(ARFSRSRM) for electric vehicles is proposed. First, the topology and working principle of the motor are introduced,
followed by the derivation of design parameters based on the power equation. Next, four structural parameters are
selected for optimization using orthogonal test matrix analysis through finite element methods. The optimal parameter
combination is determined by combining the weight matrix of multi-objective influence factors to further enhance motor
performance. Finally, the accuracy of the ARFSRSRM model and the effectiveness of the proposed motor structure on

performance enhancement are verified by comparing simulation experiment and the static and dynamic characteristics

analysis, respectively.
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Fig. 2 Magnetic flux path diagram of alignment position

(a) Tt 57 4
3 FAHLHEIRE

Fig. 3 Equivalent magnetic circuit model

(b) X FHLE

® 1 FHHRSHENX

Table 1 Parameters definition of equivalent magnetic circuit model
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Fig. 4 Simplified equivalent magnetic circuit
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Table 2 Electrical specifications and initial design

parameters of ARFSRSRM
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Table 3 Horizontal values of design variables
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Fig. 6 Multi-objective weights of optimal variables
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Table 4 Horizontal values of design variables

WA YIghi A BT
H /mm 25 L5
Bl 18 16
W, ,/mm 6 10.5

W, /mm 11 17
7,/Nm 14.1 17.4

T 0.87 1.04

Tp/(N/m3) 5.38x10° 7.14x10°

3 ARFSRSRM ##2&Y5GF 54 g8 53 4

3.1 ARFSRSRM #&#II5F

NEIE ARFSRSRM A5 78 IR 14, 76 SCHR[31]
tr, 3RHT —Fh 12/10/12 5% A2 ARFSRSRM,
HI R B EAENLWE 8 Frx, ZHHLE
ARFSRSRM 574 g B Att 1, 5l 1] AN A2 ) 5 %
HITC B A T 75 R 45 M T 2o R AT L3R AT B 388 HEL PR
FRASSRLS, 19 AR AR 500 BEXT s R an e 9 B

R T

BT
i g T

i
4

RTUR: 1% B8 s

[E] 8 ARFSRSRM #hiMEHSHEHL
Fig. 8 Topology and prototype of ARFSRSRM

| — #RchR

— Y

0.20

0.15}F

0.10F

T 58/ Wb

0.05F

30 40 50 60
Hi/A

9 HiETEFMLNEER

Fig. 9 Simulation and measured results of flux linkage
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Table 5 Comparison of simulation and measured results

- fi& SIS

cce APC ccce APC
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Fig. 13 Static torque waveforms
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Table 6 Comparison of simulation results between
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