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Buckling of Steel Plates in Magnetic Fields
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ABSTRACT

An analytical study on the stability of steel plates in the presence of magnetic fields is carried out based on a model
which accounts for the nonlinear field—structure interaction. The resultant force system arising from the interaction
between the magnetic fields and ferromagnetic plates is derived using the variational principle. The bending and
buckling problems of steel plates in oblique magnetic fields are investigated with the aid of the finite element method.
Nuinerical results reveal some interesting features of the magnetoelastic buckling phenomenon,
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Experiment Theoretical Results (Error in %)
(m) b(m) h(m) .
M t al. (1980
ivaetal. ( ) Moon et al.(1968) | This paper
0.10 0.01 0.0004 1.03 1.07 (3.9) 1.08 (4.9)
0.15 0.01 0.0012 2.31 3.01 (30.3) 2.32 (0.4)
0.10 0.01 0.0012 4.06 5.54 (36.3) 4.25 (4.7)
0.15 0.01 0.0016 2.91 4.64 (59.5) 3.08 (5.8)
0.10 0.01 0.0160 5.48 8.83 (61.1) 5.90 (7.7)
0.15 0.01 0.0020 3.89 6.49 (66.8) 4.09 (5.1)
0.10 0.01 0.0020 7.02 11.9 (69.5) 7.34 (4.6)
0.15 0.01 0.0025 5.02 9.06 (80.5) 5.46 (8.8)
0.10 0.01 0.0025 9.27 16.7 (79.8) 9.81 (5.6)
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