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Modeling and specifying optimal levels of control parameters
in Friction Stir Welding (FSW) of Aluminum Alloys by
Statistical Methods

Abstract

Friction Stir Welding (FSW) is a new method in solid state welding. Like other welding
techniques, strength of the welded joint is one of the most important quality criteria.
Tensile Strength is affected by such parameters as rotating speed (W), traverse speed (V),
axial force (F) and tool geometry (G). The objective of this research is to model and to
determine the optimal levels of process parameters of FSW for 5052 Aluminum alloy.
Experimental data have been used for process modeling. The experiments are designed and
carried out based on Lsg Taguchi design of experiments. Then by using analysis of variance
(ANOVA), the effect of each process parameter on tensile strength has been determined.
Process parameters optimization is also performed based on Signal-to-Noise (S/N) ratio of
Taguchi method. The results indicate that by selecting the rotating speed (W) at its highest
level and the traverse speed (V) at its lowest level, joints with higher Strength may be
obtained.

Keywords: Friction Stir Welding, Taguchi design, optimization, ANOVA, Regression.
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