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Numerical analysis of magnetic pulse welded aluminum/steel interface

using finite element method and particle method
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Abstract: To investigate formation mechanism of interfacial microstructure in magnetic pulse welded aluminunvsteel joint, numerical

analysis of high-speed oblique collision was performed. Finite element method was used for investigating the deformation and collision

behavior of aluminum and steel plates. The interfacial phenomenon was analyzed by using particle method. The collision analysis

indicated that aluminum flyer plate was deformed like a cantilever beam by electromagnetic force and collided with steel parent plate.

The temperature analysis revealed that the melting point of base metal at high pressure was exceeded in the region similar to the region

where the intermediate layer was produced in the joint.
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Fig.3 Deformation and collision behavior of
4. BZEIEK Al flyer plate and Fe parent plate.
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% Fig.4 Al/Fe interfacial morphology produced by
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Fig.5 Temperature distribution near Al/Fe interface.

Fig.2 SEM image of welding interface.
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