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Nonlinear Magneto-Elasticity Random Vibration
of Sandwich Circular Plate in Magnetic Field
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Abstract: The nonlinear magneto-elasticity random vibration problem of a sandwich circular plate in a magnetic field was
analyzed. Based on the magneto-elasticity theory of plates and shells the bending vibration theory of sandwich plate and the
random vibration theory of continuum system, the nonlinear random vibration equation of a sandwich circular plate clamped in
magnetic field was obtained. The multiple digital characteristics of the displacement and velocity responses of the random vibration
of the circular sandwich plate were solved by using the steady FPK equation method. The influences on the digital characteristics
due to the magnetic parameters, power spectral density of the excitation and the change of the geometry size of the plate were
discussed by numerical simulation. The simulation results indicate that the probability distribution of the random vibration
displacement can be effectively controlled through changing the random excitation, the intensity of magnetic field and the geometry
size of the plate.
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Fig.2 variograms of the displacement in different circumstances
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