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(An Improvement of Aluminum Alloy Welds by Friction Stir Welding Technology)
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Abstract

Welding technologies in manufacturing processes have been developed and could be solve
problems in industries. However, the new welding process is required because it is expected to
solved the problems and improve the weld quality in various industries. The example of problems
such as how to weld the dissimilar materials in automobile industry that is the key to reduce the
total car weight and reserve energy or how to increase the strength and ductility of the stainless
steel weld that is the key to prevent a weld failure when the joint is formed.

This experiment aims to, firstly, study an effect of FSW parameters on the tensile strength of
the butt joint of as cast-rolled AA6063 aluminum alloy plates and AA6063 aluminum alloy-
AISI430 stainless steel. Secondly, to study an effect of post weld heat treatment on the AA6063
aluminum alloy weld properties.

The summarized results are as follows. 1" sub-project: 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 T5 heat treated, respectively. Furthermore, when the
welded specimen was natural aged for 1 week and then, immediately T4, TS 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. 2" sub project: 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. 3" sub-project: The optimum condition that produced the sound joint of 127 MPa was the
screw cone tool, the rotating speed of 500 rpm and the welding speed of 125 mm/min. The
microstructure examination results showed the combination between AISI430 stainless steel parts
and AA6063 aluminum alloy in aluminum area. The chemical composition examination results
showed the formation of FeAl intermetallic compound that is the high ductility and toughness, at

the joint interface.

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