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Abstract: The magnetic-elasticity stability problem of a current plate clamped at each edge, which is un-
der the action of mechanical load in magnetic field, was studied by using the stability of Mathieu
equation’s solution in this paper. At first, based on nonlinear magnetic-elasticity kinetic equations, physi-
cal equations, geometric equations, the expressions of Lorentz forces and electrodynamics equations, the
magnetic-elasticity kinetic steady equation of the problem were derived. Then, the equation was changed
into the standard form of the Mathieu equation using Galerkin method. So, the stability problem is trans-
formed to solve a Mathieu equation. By discussing the eigenvalue relation of the coefficient A and 7 in
Mathieu equation, means determining the boundary lines between the steady and unsteady solution areas
of Mathieu equation, the criterion equation of the problem is presented here. As an example, a current
plate clamped at each edge was solved. The curves of the relations among the parameters when the plate
is in the critical situation of steady are shown in the paper. The calculated answers and the regularity of
parameters variation are also discussed.
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Fig.1 The distribution diagram of the current density and the strength
of the applied magnetic field the thin fixed supported plate
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