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Intermetallic compounds precipitation behavior of water-cooled
assisted Al/Mg dissimilar friction stir welding joints
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Abstract: AZ31B/6061-T6 dissimilar alloys sheets with thickness of 2 mm were used to carry out fric-
tion stir butt welding, which were under atmosphere and water-cooled assisted conditions, respective-
ly. The influence of water-cooled condition on the precipitation behavior of brittle intermetallic com-
pounds(IMCs) in dissimilar friction stir welding(FSW) joints was studied. Results show that peak
temperature and high temperature duration of joints under water-cooled condition were lower than
those under atmospheric condition, which exhibited an average welding temperature of 350 “C at weld-
ing line and a faster cooling rate. Besides, the precipitation of brittle IMCs in water-cooled assisted
FSW joints was decreased comparing to that under atmospheric condition, and the thickness of IMCs
was apparently decreased. Specific heat capacity of water is high, which can effectively absorb welding
heat and has a remarkable cooling effect. However, it also weakens the plastic flow of materials,
which may lead to tunnel defects and induce quenching residual stress.
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