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Difference Method for Solving Two-dimensional Magneto-elasticity
of Thin Current-carrying Skelis
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Abstract: In this paper, the problems of nonlinear deformation of thin current-carrying shell under
the coupled action of the electromagnetic field and mechanical field are studied. Derived are the
two-dimensional electrodynamics equations, the nonlinear magneto-elastic kinetic equations and the
expressions of Lorentz force of thin current-carrying shell under the action of the coupled field, the
normal Cauchy form nonlinear differential equations, which includes ten basic unknown functions in
all, are obtained by means of the variable replacement method. Using the difference method and quasi-
linearization method, the nonlinear magneto-elastic equations are reduced to a sequence of quasi-linear
differential equations, which can be solved by the orthogonal discrete method. The numerical solution
of the stresses and deformations in thin current-carrying shell is realized.
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