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Buckling problem on electromagnetic flanging for pipe under biaxial loading
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Abstract: Compared with the electromagnetic flanging of single coil, the electromagnetic coupling of electromagnetic flanging under biaxial
loading is more complex, which leads to reduce robustness of the system and it’s prone to buckling problems. Therefore, the reasons for the
buckling phenomenon were analyzed, and it was found that the main factor for the buckling was excessive difference in the magnetic flux dis-
tribution caused by the axial coil in flanging area. Then, by adopting the method of optimizing the structural parameters for the axial coil,
the simulation model was established, the exploration scheme was designed, the influence law of the structural parameters for the axial coil
on the electromagnetic flanging under biaxial loading was revealed, and a new scheme was formed according to the simulation analysis results
to select the better parameters combination. Furthermore, the electromagnetic flanging results of the original scheme and the new scheme un-
der biaxial loading were compared. The results show that the electromagnetic flanging scheme under biaxial loading with optimized axial coil
parameters maintains good forming effect in a wider discharge range, the forming performance is improved, and the robustness is stronger.
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Fig. 1  Principle diagram of system
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Fig. 2 Schematic diagrams of electromagnetic conditions during buckling for flanging area

(b) Axial distribution conditions of B, and F,

(a) Axial distribution conditions of B, and F,
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(a) Radial displacement of material in original scheme
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