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ABSTRACT Friction stir welding (FSW) is increasingly used in joining the high strength aluminum
alloys. Compared to traditional fusion welding methods, one of advantages of FSW is to obtain defect—
free joints more easily. Besides the forms of FSW tools and welding parameters, certain characteristics
of the base material can also affect the quality of welded joints. There is usually a protective layer
on aluminum alloy surface to prevent corrosion, called Al clad. Generally the mechanical properties
of Al clad are significantly lower than those of the base metal. In this paper, tensile and three—point
bending tests were applied to investigate the influence of accumulated Al clad on mechanical properties
of joints. The mechanism of reducing the mechanical properties of joints, caused by the accumulated
Al clad was analyzed by OM, SEM and EDS. The results show that the mechanical properties of the
welded joints are lower than those of the joint with which the bottom Al clad on the base material is
removed before or after welding. The Al clad tiled on bottom of the base material is squeezed to both
sides of the onion ring in the role of the FSW tool and gathered in the bottom after welding. Due
to the poorer mechanical properties of Al clad than the base metal, the Al clad aggregation positions
become the weak areas in the joints, leading to the formation of the micro cracks in the joints under
tensile stress where the micro cracks continue extending to generate macro cracks under the continuous
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tensile stress. This is the main reason of joint breaking more easily under low stress.
KEY WORDS friction stir welding, Al clad, mechanical properties, microstructure
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