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Stability Analysis of Rotors Operating in Static Magnetic Field
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Subsynchronous vibration sometimes occurs on rotors operating in static magnetic field. The vibration of this type is
considered as a self-excited vibration caused by Lorent’z force, but its dynamical mechanism has not cleared yet. This paper
describes the destabilizing force from both experimental and theoretical works. It is suggested to apply the method used
for oil film bearings to the Lorent’z force acting system. This method deals with 8 parameters to describe the dynamic
characteristics of the system. The perturbation method of the Lorent’z force using FEM analysis of the magnetic field is
applied to obtain those parameters. The calculation shows that the Lorent’z force acts as not only damping but also cross
coupled stiffness, and these results have a good agreement with the experimental data of the test rotor. From this study,
the stability check of rotors operating in static magnetic field is possible at the design stage.
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Electrical circuit model of rotor conductive part
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Experimental set-up
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Summary of test case
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Measured damping ratio and typical rotor vibration signatures
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Example of FEM analysis of static mag-
netic field
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Calculated and measured damping ratio
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