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(Friction Stir Welding of AA6063 Aluminum Alloy and 430 Stainless Steel Lap Joint)
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Abstract

A joint of aluminum and steel is increasingly applied in various industries because the joint
has a good advantage for reducing the weight of structures. However, the welding process that
could successfully produce a higher strength of a joint between aluminum and steel is still a
problem in an industry. Therefore, in a present day, the welding process that could give a higher
Joint strength is continuously discovered to solve a problem. This research work aims to apply a
friction stir welding to weld a lap joint between AA6063 and AISI 430 stainless steel and vary a
welding parameter that influences the tensile shear strength of a joint.

The result was found that a variation of the welding parameter influenced the quality and
the tensile shear strength of the joint between AA6063 and AISI430 stainless steel. The welding
parameter that gave a maximum strength was a rotating speed of 250 rpm, a welding speed of 50
mm/min, a pin depth of 3.1 mm and a tool tilt angle of 2° and showed a tensile shear strength of
11871 N that was stronger that that of aluminum base metal. Decreasing of the rotating speed,
increasing of the welding speed and increasing of the pin depth could effectively increase a joint
strength. However, if the pin depth was too high, the joint strength was decreased because the
defect was produced along the joint interface. Increasing of the tool tilt angle also increased the
joint strength because it increased a force to compress, rub and stir the steel part to combine
aluminum and steel. Microstructure of the joint showed a re-crystallization grain that has a round
and small shape at the aluminum side and show a good combination between aluminum and steel
on the joint interface. Some steel part was pushed to aluminum side and bonded with a stirred
aluminum in a stir zone.

Keywords: friction stir welding, stirrer, lap joint, aluminum, stainless steel
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