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The main aim of this work was to optimize the FSSW process parameters to join AA2024 

alloys. Although the FSSW technique has been more studied for 5xxx and 6xxx aluminum 

alloys series (employed mostly for automotive alloys) [1], this work evaluated the feasibility 

of use this process in a 2xxx aluminum series alloy (used mainly in aeronautic systems) [2]. 

The aluminum sheets were 60x40x1.6 mm dimension, welded in a lap-joint configuration 

(overlap of 20 mm), with two FSSW points in each specimen. The first studied FSSW 

parameter was the depth penetration and the tool rotational speed, in nine different 

combinations, maintaining constants dwell time and dwell rate, 2 s and 2 mm/s respectively. 

After the determination of the effect for those two parameters, other combinations of 

parameters were evaluated, increasing the dwell time. The two better parameters 

combinations, based on the maximum peak load results, under tensile shear tests, were: 4000 

RPM tool rotational speed, 2 mm/s dwell rate, 4 s dwell time, for 2.85 and 3.1 mm depth 

penetrations. The maximum observed peak loads were 5.45 and 4.95 kN for 2.85 and 3.1 mm 

depth penetration, respectively. 
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