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Abstract

Aluminum weld is import for the industrial application because the high ratio of strength
and weight. However, the aluminum welds strength was not sufficiently for the industrial
application and was required to develop for increasing the welds strength. Recently, the increase
of the aluminum strength could be achieved when the heat treatment was applied to the
aluminum. So, if the heat treatment was introduced to improve the aluminum welds strength, the
welds strength might be higher than that of the as weld strength. This research aimed to apply the
heat treatment for improving the mechanical properties of the aluminum welds and to investigate
the microstructure of the welds aluminum.

The 6063 aluminum alloy plate was the material 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 2000 rpm and a travelling speed of 50-200 mm/min. The T4, T5 and T6 heat
treatment were applied to the joint, respectively. 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 optimum condition that gave the strength of
185 MPa and the elongation of 1.6% was the rotating speed of 2000 rpm and the travelling speed
of 125 mm/min. The tensile strength and the elongation of the welds were increased when the
welds were T4 and TS5 heat treated, respectively. Furthermore, when the welded specimen was
natural aged for 1 week and then, immediately T4, TS5 and T6 heat treated. It was found that the
tensile strength of the welds was higher than that of no natural aging by 25 and 45% for T4, TS
and T6 heat treatment, respectively.

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