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Abstract

The objective of this research was to determine the optimal friction stir welding process
parameters of dissimilar material between carbon steel grade SS400 and aluminum alloy grade 6063
using the design of experiment technique to maximize the tensile strength. The four welding parameters
consisted of 4 levels of rotational speed (450 500 550 and 600 rpm), 4 levels of traverse speed (30 40
50 a8z 60 mm./min), 4 shapes of tool pin and shoulder (cylindrical smooth pin with curve surface
shoulder, cylindrical smooth pin with flat surface shoulder, spiral pin with curve surface shoulder and
spiral pin with flat surface shoulder) and 2 levels of tool tilt angle (1 and 3 degree). From the
experimental results, the welding conditions yielding the average maximum tensile strength of 188 MPa
were rotational speed 550 rpm, traverse speed 60 mm./min, spiral pin with curve surface shoulder and

tool tilt angle 3 degree. In addition, the statistic analytical result indicated that the rotational speed was
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the most significant factor and the predicted optimal conditions were rotational speed 550 rpm, traverse

speed 30 mm./min, cylindrical smooth pin with curve surface shoulder and tool tilt angle 1 degree. The

predicted optimal value of tensile strength was 190 MPa. The result was verified through confirmation

experiments.
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