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An Analysis of Nonlinear Electromagnetic Vibration
in the Hydraulic Turbine under the Influence of Rotor Eccentricity
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Abstract: The authors of this paper discuss the three kinds of eccentricity in the rotating process
of the hydraulic turbine generator rotor: static eccentricity, vibrating eccentricity and rotary ec-
centricity, establish a nonlinear vibration differential equation of the rotor in the unbalanced elec-
tromagnetic force and analyze the influence of rotary eccentricity and static eccentricity on the
characteristics of electromagnetic vibration of the shafting system. The results show that the re-
lationship between the two eccentricities and electromagnetic force is nonlinear, that when the
unbalanced magnetic force increase together with eccentricity,the natural frequency of the lateral
vibration of the turbine decreases, the amplitude of the rotor and the wheel increases, and the
amplitude of the frequency doubling also increases significantly and the rotor system exhibits very
complex nonlinear dynamic characteristics.
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