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Effects of the Cylindrical Stirrer Types in the Friction Stir Welding of the Aluminum No. 6063

Tailored Butt Blank Joint
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Abstract
This article presents the study result on of the effects of the clockwise and anticlockwise spiral cylindrical

stirrers in the Friction Stir Welding (FSW) using the aluminum no. 6063 tailored blank butt joint in various
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thicknesses. The welding variables were stirrer types, speed of the stirrers and welding speed. It was found that
welding with anti-clockwise cylindrical spiral stirrer always formed burrs and residues along the weld bead. The
higher the welding speed, the higher the tensile strength. However, lower tensile strength occurred when the welding
speed was too high. The highest tensile strength obtained by the experiment was 168 MPa with welding by
clockwise cylindrical spiral stirrer, at 300 rpm. and 100 mm./min (no period after rpm and mm). When welding with
anti-clockwise cylindrical spiral stirrer, the strength of the weld bead zone appeared to be lowered than the strength
of 3 mm. thickness, but higher than 6mm. thickness. On the contrary, when welding with the clockwise cylindrical
spiral stirrer, the strength of weld bead zone appeared to be lowered than the strength of the both sides of the work
piece. The nature of structure of the weld bead with clockwise and anti-clockwise cylindrical spiral stirrers became
more round and delicate that directly resulted in increased joint strength in comparison to the main steel with larger
grain. This caused the weld bead to have more strength than the main steel and it also caused the specimen to

collapse at the main steel thickness of 3 mm.

Keywords: Friction Stir Welding, tailored blank, butt joints
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