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Abstract: Nowadays techniques for estimating the behaviour of processes as a function of control variables are fully implemented. In welded construction, the interest of these techniques involves the estimation of process parameters that lead to welded joints without significant loss of mechanical strength, compared to the base material.

The main objective of this article is the development of phenomenological models that integrate Friction Stir Welding (FSW) process parameters, in order to its applicability. The methodology used was the design of experiments (DOE) under a full central composite design.

Initially, models were developed for yield and tensile strengths, resulting from the welding process as a function of the rotational speed, the linear travel speed, the vertical force and the thickness of the material to be joined. The results showed that the tool profile has a decisive influence on the resulting models. It was further concluded that the behaviour of the yield strength depends linearly on the traverse speed and on the tool rotation speed. The thickness contributes quadratically and the contribution of vertical forging force was not significant, as long as it is enough to sustain the upward material flow. The methodology showed to be promising and revealed that thickness, contrary to many other works, should be considered as an important parameter.
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