BEY—ILICKYER L= A6061/AZ31 BIERR
EERERA Ry MESBRFOERFED

ks BZ, AN RISCT, PR RHERKTE,  BRRME ISR

Fatigue behavior in dissimilar A6061/AZ31 friction stir spot welds
fabricated by a scroll grooved tool without probe
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Dissimilar friction stir spot welds between aluminum and magnesium alloys were fabricated using a tool without
probe. The tool had a scroll groove on its shoulder surface to induce material flow in the nugget. The tensile strengths of
dissimilar welds were comparable to those of the magnesium similar welds made by the same tool. Thin intermetallic
compound layer of Al;2Mgi7 was formed along the interface between aluminum and magnesium sheets. EDX analysis
revealed that the thickness of intermetallic compound layer was dependent on the distance from the center of nugget,
where the thickness increased near the edge of the tool due to the upward material flow in the nugget. The intermetallic
compound layer resulted in the bonding between the dissimilar alloys. Subsequently, fatigue tests were conducted, and
the fatigue strengths were nearly the same between dissimilar and magnesium similar welds. Fatigue fracture modes
were dependent on the load levels, where fatigue crack propagated along the interface at the higher load levels than
1000N. However, fatigue crack initiated in the lower magnesium sheets and propagated through thickness at the low
load level of 750N. Fractographic and EDX analyses revealed that the fatigue crack mainly propagated through the thin
intermetallic compound layer at the higher load levels.
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Fig.1 Configuration of scroll-grooved FSSW tool without probe.
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Fig.2 Macroscopic appearance in cross section of Al/Mg FSSW joint.
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Fig.3 EDX line analysis near interface: (a) SEM image, (b) Line analysis of Al and Mg.
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Fig.4 IMC layer thickness as a function of distance form weld center.
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Fig.5 Tensile-shear strengths of similar and dissimilar welds.
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Fig.7 Macroscopic appearances of fatigue fractured
Al/Mg welds at 1250N, 1000N and 750N.
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Fig.8 SEM macroscopic of fatigue fracture surface.
( Pmax=1000N, Ng=4.4x10°).
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