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Abstract: Based on the coupled Euler-Lagrangian (CEL) model, the finite element model of friction stir
welding of dissimilar metal AA5059 aluminum alloy and AZ31B magnesium alloy was established. The
effect of welding parameters on the temperature distribution was studied, and the plastic flow behavior of
dissimilar plate and the relationship between plastic flow behavior and welding defects were studied by par-
ticle tracing technique. The results showed that with the increase of welding speed from 120 mm/min to
180 mm/min, the peak temperature of weld seam decreased from 579.9 “C to 507.0 °C, which was lower
than the melting point of the two materials. The error between simulation and test data was within 5%,
which verified the accuracy of the model. The equivalent plastic strain analysis showed that the strain val-
ues at the initial welding position and the forward side were significantly higher, and the simulation results
were consistent with the experimental results, showing flash and hole defects in these areas, indicating
that the material on the advancing side had a large amount of plastic deformation during welding and was
difficult to fully supplement. The particle tracing technique revealed that the extent of material flow on the
retreating side was smaller than that on the advancing side, and the materials cross-mixed during the weld-
ing process, and finally distributed uniformly in the weld area, showing interweaving interface characteris-
tics in the thickness direction.
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