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Analytical and FEM modeling of electromagnetic radial force
for switched reluctance motor

ZHANG Jing4un LONG Rong ZHANG Haijun ZHAO Zisyue MA Xi-ing

( College of Mechnical and Elecirical Engineering Hebei University of Engineering Handan 056038 China)

Abstract: Based on the magnetic method combining the Maxwell ‘tensor in considering magnetic saturation method
magnetic saturation effect and actual switched reluctance motor stator and rotor under the premise of big width an ana—
lytical model of radial force which can directly apply to.switched reluctance motor stator and rotor was set up with ex—
tremely unequal and equal arc to two circumstances analytical models of radial force. This model conforms to the actual
switched reluctance motor structure and operation-characteristics and structure optimization design electromagnetic vi—
bration and noise prediction and control provides theory basis of switched reluctance motor. With a prototype as an ex—
ample results show that the analytical model of the 3D finite element analysis of the results compared to verify the cor—
rectness of the analytical model.
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Fig. 1 “Radial force integration path
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Fig. 3 3D finite element simulation analysis
1
Table 1 Prototype of the structural parameters 4
D, 210 mm D; 50 mm ° 4 6 A N
D, 115 mm h. 13.72 mm
L 138 mm B 14.90 mm ; 8A
lg 0.4 mm d, 34.6 mm
B 0. 366 rad N, 117
B: 0. 401 rad P, 8 kW
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Fig. 4 The relation curves of radial forces and rotor angles
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