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Abstract

Aluminum is an important metal for an industry and can be dived to 2 application groups
which are As-cast form and rolled plate form. When the dissimilar forming processes aluminum
is applied for industry, a high performance joining process is required for holding the metals
efficiency. A friction stir welding is a solid state welding that could weld a difficult-to-weld metal
such as aluminum and was expected to weld the aluminum in different forming processes. So, this
research aims to friction stir weld As-cast and rolled plate 6063 aluminum alloy and investigate
for the optimum condition that is the advantage for near future allocation.

As-cast and rolled plate 6063 aluminum alloy were the materials in this study. The
materials dimension was the rectangular shape of 6.3 mm. thick, 75 mm. wide and 200 mm. long.
The welding tool that made of tungsten carbide had a shape of screw cylindrical. The welding
parameter was the rotating speed of 500-2000 rpm and a travelling speed of 50-200 mm/min. The
joints that produced by various welding conditions were prepared for the microstructure
examination by an optical microscope and the tensile test by tension test machine.

The summarized results are as follows. The variation of the welding parameters affected to
the completion of the joint. The high rotating speed of 2000 rpm could not produce the sound
joint and gave the low tensile strength. The proper conditions gave a sound joint with high tensile
strength and had the failure location on the as-cast aluminum base metal. Most of the tensile
strengths of the sound joint were 5-10% higher than that of the as-cast aluminum base metal. A
microstructure showed the perfect combination of the metals along the weld metal and the as-cast

side shoed the compaction of the aluminum layer from both aluminum sides.

Keywords: friction stir welding, stirrer, butt joint, aluminum, tensile strength
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