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Radial Force Ripple Formulation and Reduction Method for SRM Based on Mathematical Model
of Magnetization Characteristic

Takahiro Kumagai*, Jun-ichi Itoh, Keisuke Kusaka (Nagaoka University of Technology)

This paper proposes an acoustic noise and vibration reduction method for switched reluctance motors (SRM).

Principle of acoustic noise and vibration reduction is based on regulating the sum of radial forces to be constant.

Especially, radial force is formulated with only measured parameters and typical motor dimensions based on the

mathematical model of magnetization characteristics and a simple magnetic circuit model. A three-phase
18S/12P type SRM is used in Finite Element Method (FEM) analysis and experiment in order to validate the
proposed method. As a result, the reduction of radial force ripple by 94.1 % is confirmed in FEM analysis. In

addition, third harmonic components of noise and vibration are reduced by -14dB and -2.6dB respectively in

experiment.
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Table 1. Motor parameter of SRM.

Rated mechanical power P, 5.5 kW
Maximum speed @, 12000 r/min
Maximum torque 7, 9.3 Nm

Input voltage 48V
Number of poles Rotor 12, Stator 18
Winding resistance R 0.011 Q
Number of coil turns N 12 turns
FrU
Fisum « Fiw
FrV

Fig. 1. Cross section of 1/6 model of SRM
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Fig. 3. Fi-i- @ characteristic
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Fig. 8. Simple magnetic circuit near the air gap
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