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Abstract

The aim of this research was to study the effects of the rotational speed, traverse speed and
temperature on the butt welded joint of dissimilar aluminum alloy 5083-6061 by friction stir welding
process. From the experimental results, the calculated welding temperature using thermal equation
was set at a constant value of 473°C, then two levels of welding conditions were specified; low
welding condition level (rotational speed 800 rpm, traverse speed 20 mm./min) and high welding
condition level (rotational speed 1600 rpm, traverse speed 80 mm./min). The nuggets with basin
shape were found in both conditions. The groove defects were observed on the surface of butt
welded joint and large porosities also were found in the advancing size of the high welding condition
specimens. Whereas, the defect was not observed in any location of the weld line of the low welding

condition specimens and the average hardness of stir zone was 68.3 HV. After the SiC reinforced
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particles were added into welded joint of low welding condition specimen by 25 vol%, SiC particles

affected the temperature distribution of the weld line and hindered the flow of based materials

during stirring. Even though, the reinforced particles promoted higher hardness of stir zone 84.8 HV

but those also caused porosities at the bottom of stir zone in advancing size.

Therefore, the

predicted welding temperature was not the only concern factor of the friction stir process in order to

achieve the optimal welding condition. Furthermore, the optimal welding conditions for welding the

matrix materials with the reinforced particles and without the reinforced particles were different. The

design of experiment to determine the optimal condition and the filling method to obtain the

uniform distribution of reinforced particles should be performed in further study in order to achieve

the highest welded joint strength.
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