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ABSTRACT: The purpose of this paper was to study the microstructure and mechanical properties of Al/Mg magnetic pulse
welding joints under different process parameters. The 7075 aluminum alloy sheets and AZ31 magnesium alloy sheets with a
thickness of 1.5 mm were welded by magnetic pulse welding. The microstructure and mechanical properties of Al/Mg welded
joints were tested and analyzed by metallurgical microscope, scanning electron microscope and universal testing machine. With
the increase of the discharge energy, the maximum tensile-shear force of Al/Mg welded joints increased first and then decreased.
When the discharge energy was 35 kJ, the mechanical properties of the welded joint were the best. It can be seen from the met-

allographic observation that the welding interface was composed of the wave interface and the straight interface. It can be seen
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that different degrees of element diffusion occurred at both the wave interface and the straight interface through scanning elec-
tron microscopy analysis. The element diffusion width at the wave interface was 2 um. The Al/Mg magnetic pulse welding in-
terface consists of a straight interface and a wave interface, and a certain degree of element diffusion occurs at the interface. The
element diffusion in the wave interface zone is higher than that in the flat interface zone. This indicates that the formation of the
interface of magnetic pulse welding is the result of mechanical bonding and metallurgy bonding. The magnetic pulse welding
joints under different process parameters have different mechanical properties. The greater the discharge energy is, the greater
the collision speed will be, and the longer the length of the wave area will be, so the mechanical properties of the welded joint
will be better. However, when the discharge energy exceeds a certain value, the excessively high collision speed will produce
defects such as micro cracks and intermetallic compounds, which will cause the decline of the mechanical properties of the
welded joint.

KEY WORDS: magnetic pulse welding; aluminum alloy-magnesium alloy dissimilar materials; microstructure; mechanical
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Tab.1 Composition of the aluminum alloy and magnesium alloy (mass fraction) %
Mg Mn Si Fe Cr Zn Cu Al
AZ31 0.2~1.0 0.08 0.003 0.6~1.4 2.5~3.5

7075 2.2~2.8 0.1 0.25 0.4 0.15~0.35 5.0~6.1 1.2~2.0
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Fig.1 Metallographic structure of the original sheet section
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Fig.3 Magnetic pulse welding equipment and tooling
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Fig.4 Schematic diagram of magnetic pulse welding process
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Fig.5 Macro morphology of Al/Mg MPW joints at
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Fig.6 Force-displacement curves of Al/Mg MPW joints
at different discharge energies
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Fig.9 Microstructure and element distribution at different positions of A/Mg MPW interface with discharge energy of 35 kJ
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