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Characteristics of Friction Sir Welded Joints of 201 Stainless Steel
and 2A11 Aluminum Alloy
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Chinese Academy of Sciences, Shenyang 110000, China)

ABSTRACT: The work aims to study the mechanical properties of steel-aluminum dissimilar alloy joints by friction stir weld-
ing, and discuss the microstructure characteristics of steel-aluminum dissimilar alloy joints. 201 stainless steel and 2A11 alumi-
num alloy were butt-welded with the mixing head offset of 0.2 mm. The microstructure of the joint was observed and analyzed
by optical microscope, XRD and EDS analysis. The tensile strength of the welded joint was measured by sampling. The results
showed that the forming quality of steel-aluminum welded joint was good, there was no porosity, crack and other defects in the
cladding layer, and the depth of metal mutual penetration layer was about 2.5 mm. EDS and XRD analysis showed that Fe and
Al atoms were diffused, and the interface layer of the joint was mainly FeAl and Fe;Al ductile phases. The tensile test showed
that the average tensile strength of the joint was 381 MPa, which exceeded the strength of the base material 2A11 aluminum al-
loy. In conclusion, the FSW welding of steel-aluminum dissimilar alloys can be realized by setting the offset of the mixing head,
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and the mechanical properties of the joint obtained are excellent.

KEY WORDS: friction stir welding; dissimilar alloys; interface layer; structure; tensile properties
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Fig.3 Microscopic magnification of core and other parts of welded joint
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