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Analytical modeling and analysis for the stator system of switched reluctance

motors considering coupled magnetism and solid dynamic characteristics

ZHAO Wei —1li ZHANG Hai —jun GAO Rui — zhen ZHANG Jing — jun
( College of Mechanical and Electrical Engineering Heibei University of Engineering Hebei Handan 056038 China)

Abstract: This paper investigates the magnetism and soldid coupling dynamic equation of the stator
system; The main exciting force of the vibration is electromagnetic force in the stator that is calculated
using the Maxwell tensor and the magnetic method in consideration of the radial vibration displace—
ments with the magnetic field in air gap coupling of the stator core; By means of the combination
method of beam function the analytic expressions formula of the radial vibration displacements of sta—
tor core is derived. The model conforms to the actual switched reluctance motor structure and opera—
tion characteristics. This paper provides theory basis of switched reluctance motor for structure optimi—
zation design and prediction and control of electromagnetic vibration and noise. With a model of 8/6
switched reluctance motor as an example this paper verify the correctness of the analytical models
comparing its results with the one obtained using the finite element method.

Key words: switched reluctance motor; radial force; stator system; magnetism and soldid coupling;
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Tab. 1 Prototype of the structural parameters

D, 210 mm D, 50 mm
D, 115 mm h, 13.72 mm
L 138 mm h, 14.90 mm
l, 0.4 mm d,  34.6 mm
0.366 rad N, 117
0.401 rad P, 8kW
2 3 1,
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Tab. 4 The water allocation results about program two in west Handan City( 10°m’)
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