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The effect of external magnetic field on microstructure and joint
properties of laser welded Mg/Al interface
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Abstract: Magnetic field assisted laser welding experiment for magnesium/aluminum dissimilar metal with
a Ti interlayer in magnesium-on-aluminum configuration was carried out, the morphology of plasma plume
during the welding process was obtained by using a high-speed camera, the tensile-shear properties of
magnesium/aluminum lap joints were evaluated by the use of the maximum load, and the effect of external
magnetic field on microstructure and joint properties of laser welded magnesium/aluminum interface was
also studied. The results shows that external magnetic field constrains the plasma plume, the welding
process is relatively stable, the weld surface is continuous and uniform, and defects such as porosity,
depressions and bitten edges are significantly reduced. The performance of Mg/Al joints showed a trend of
increasing and then decreasing with the increase of magnetic field strength, the best performance of joints
was achieved when the magnetic field strength was 30mT, and the maximum load was increased by 83.4%
compared with that without applied magnetic field. The melt pool absorbs more laser energy because of the
external magnetic field which weakens the shielding effect of the plasma plume on the laser, resulting in an
increase in the melting of Ti foil between the Mg/Al interface and the formation of Ti/Al compounds such
as TiAlz at the Mg/Al interface to avoid the mutual contact of Mg/Al, thus improving the joint performance.
When the magnetic field strength is too large, the stirring effect of the melt pool is enhanced, resulting in
the breaking of Ti foil, which cannot play the role of connection and avoid direct contact between Mg/Al,
so the performance of the joint decreases significantly.
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