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ABSTRACT: The aim was to study the effect of tool rotational speed and sleeve plunging depth on microstructure and
mechanical properties of refill friction stir spot welded joints of dissimilar aluminium alloy. The lap welding of 7050 and
2524 aluminum alloys were carried out through refill friction stir spot welding technology. After welding, the micro-
structure evolution was examined with optical microscopy, scanning electron microscopy and stereomicroscopy. In addi-
tion, the microhardness distribution and tensile-shear load bearing capacity were measured. Finally, the fracture behavior
was studied. The joint area could be divided into four zones: nugget zone, heat affected zone, thermo-mechanically af-
fected zone and base metal. The grains in nugget area were fine equiaxed and the grains in heat affected area were thick
and long. The tensile shear load decreased with the increase of the rotational speed of the stir tool. When the rotational
speed was 1500 r/min, the tensile shear load was the highest, which was 7.499 44 kN. The microhardness of heat affected
zone was lower than that of base metal, and the minimum value was HV106. The fracture modes of joints could be divided
into shear fracture, plug fracture and shear-semi-ring fracture. Within a certain range of process parameters, the tensile

shear load of the joint can be significantly increased by properly reducing the rotational speed of the stir tool. The sleeve
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plunging depth has significant effects on the fracture mode of the joint.

KEY WORDS: dissimilar aluminium alloy; refill friction stir spot welding; microstructure; tensile shear load
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Fig.3 Morphology of aluminum cladding and void defect at different tool rotational speeds and sleeve plunging depths
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Fig.4 Tensile shear load of welded joint when
welding time is 7 s
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Fig.6 Fracture modes of welded joints
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Fig.7 SEM diagram of shear fracture
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