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Magnetic pulse welding of A1050 aluminum and aluminum-coated steel plates
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Abstract: Dissimilar metal joining of A1050 aluminum plate and aluminum-coated steel plate was performed using magnetic pulse

welding. The aluminum-coated steel plate was used for the parent plate, and the A1050 aluminum plate was used for the flyer plate.

The overlap was fixed at 3.0 mm and the charging energy was controlled in the range of 2.0 kJ to 8.0 kJ. The bonding interface was

observed with an optical microscope and scanning electron microscope. Tensile-shear test was conducted for evaluation of strength of

joints. Joining was achieved with charging energy exceeding 5.0 kJ. Cracks were observed in the intermetallic compound layer formed

at the aluminum coating/steel interface after the welding. However, fracture by tensile-shear test occurred at A1050 matrix, and no

fracture was observed at the welding interface.
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Fig.1 Cross-sectional image of Al-coated steel plate surface.
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Fig.2 Schematic diagram of magnetic pulse welding.
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Table 1 Results of welding.

Charging energy,E / kJ 2.0 3.0 4.0 5.0 6.0 7.0 8.0
Welding result x x x O O O O
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Fig.3 Optical micrographs of joints formed at charging
energy of (a)5.0 kJ and (b)8.0kJ.
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Fig.4 Results of tensile-shear test of joints.
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