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FSW Pin Diameter and Shape Affecting Mechanical Properties of AA6063 Alumi-
num Alloy and AISI 304 Austenitic Stainless Steel
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Abstract

The friction stir welding (FSW) is an unmelting welding process. The heat for the
process was produced by the friction of the rotating pin tool with material. The material was be-
come to be plastic and at the same time the pin tool stir the material and fused together. The tem-
perature at the fusion was below the melting point of material. Then make the weld bead are
soundness free of porosity, no slag, no soot and fumes not require the filler metal and high travel
speed welding. As above make the friction stir welding process to be popular in industrials such
as automobile industry, ship construction, especially to joint non-ferrous alloy like aluminum al-
loy. However, the high temperature from welding process generate by friction of difference pin
shape, rotating speed, welding travel speed and pin offset it’s can be effect to change microstruc-
ture of weldment and reduce mechanical properties of joint between aluminum 6063 and autenitic
stainless steel 304. Then the aim of this research are to study parameters in the pin shape such as
screw pin shape, taper pin shape, cylinder shape and temperature relation between process, mi-
crostructure and mechanical properties of weld joint. The experiment begins the planning, prepar-
ing, designing and machining, and then welds were made by Friction Stir Welding follow the pa-
rameters. After that, keep the specimens to tensile test. The properties of the weld joint were in-
fluenced by pin shape and temperature. The optimum welding parameters that could produce the
sound joint was a screw pin diameter at 4 millimeters; pin offset at 0.1 millimeters, rotating speed
at 830 rpm and traveling speed at 67 mm/min. and occur the temperature 560 degree Celsius. It
was free of defects in weldment and analyze microstructure by EDS as found intermetallic com-
pounds is Fe3Al (Fe58.72-Al116.89 by atom and other).It’s provide to highest tensile strength
around 146 MPa or 96% that of aluminum base metal.

Keywords: Friction stir welding (FSW), Aluminum, Stainless Steel, Dissimilar Joining.
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