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Interface Analysis and Mechanical Properties of Friction Stir Welded Dissimilar joints
between Stainless steel and Al alloy
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ABSTRACT Dissimilar joining of Al 6013-T4 alloys and austenite stainless steel was carried out using
friction stir welding technique. Microstructures near the weld zone and mechanical properties of the joint
have been investigated. Microstructures in the stainless steel side and Al alloy were depended on the
thermo-mechanical condition which they received. TEM micrographs revealed that the interface region
was composed of the mixed layers of elongated stainless steel and ultra-fine grained Al alloy and
intermetallic compound layer which was identified as the AlsFe with hexagonal close packed structure.
Mechanical properties were lower than those of 6013 Al alloy base metal, because tool inserting location
was deviated to Al alloy from the butt line, which resulted in the lack of the stirring.
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Fig.1 Schematic illustrations of friction stir welding process
(a) applied to dissimilar metal joints between stainless steel
and Al alloy and tensile (or fatigue) test specimen (b).
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Fig.2 Macrostructure (upper) of FSWed dissimilar materials
joints and microstructures on Al alloy side : (a) FSW cente
r, (b) TMAZ (thermo-mechanically affected zone), (c) HAZ
(heat affected zone) and (d) 6013 base metal
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Fig.3 Microstructures on the stainless steel side: (a) lower
magnification image of stainless steel at the interface , (b)
higher magnification image of stainless steel at the interfac
e, (c) region in Imm away from the interface and (d) stainl
ess steel base metal.
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Fig.4 TEM micrograph including interface region between F
SWed stainless steel (upper) and Al alloy(lower).
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Figh5 S-N curves for Al 6013-T4/stainless steel joint and
Al 6013-T4 base metal and macroscopic views from : (a) t
op and (b) lateral of fatigue failure specimen.
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