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Nonlinear Stability Analysis of a Clamped Rod
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Abstract

This paper is devoted to the analysis of the nonlinear stability of a clamped
rod carrying electric current in the magnetic field which is produced by
the current flowing in a pair of inifinitely long parallel rigid wires., The natu-
ral statc of the rod is in the plane of the wires and is equidistant from them,
Firstly under the assumption of spatial deformation,the governing equations of
the problem are derived, and the linearized problem and critical currents are
discussed, Sccondly, il is proved that the buckled states of the rod are always
in planes, IFinally, the global responses of the bifurcation problem of the rod
are computed numerically and the distributions of the deflections, axial {orces
and bending moments are obtained, The results show that the buckled states of
the rod may be either supercritical or subcritical, depending on the distance
between the rod and the wires., Furihermore, it is found that there exists a

limit point from the buckled state of the elastic compressive rods.

Key words magnctoelasticity, bifurcationl, limit point, numerical method,

straight rod carrying electric current.



