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Optimization of friction stir welding parameters of dissimilar AA5052 and
AA6061-T6 joint for achieving optimum microstructure and mechanical

properties
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Department of Mechanical Engineering, Amirkabir University, Tehran, Iran.
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ARTICLE |NFORMATION ABSTRACT
Original Research Paper Friction stir welding is a solid state process in which no fusion occurs on it. This method of welc
Receivedl6 April 2017 using for metals that have low weldability or their fusion welds do not have good quality. The ef
Qccﬁpﬁdz“‘l’!ayz‘ml Jo17 friction stir welding parameters, includingtational speed, linear speed, shoulder diameter anc
vailable Online0 duly 20 diameter on AA5052 to AA6061 dissimilar joints was studied in this paper. These parameter
Keywords: optimized Using Taguchi method of_ Design of Experime?ﬁ_tse_nth(_ermal simulation _Of process we
Friction Stir Welding done wth ABAQUS software in which the temperature distribution results were in good agres
Thermal Simulation with the simulation results. The results of specimens tensile tests were confirmed by metallogra
Mechanical Properties micro-hardness tests result. With increasing the linear spegdeatucing the rotational speed, he
E?sgslmlgﬂringss input reduced and grain size of all weld areas is decreased. The retreating side of all instanc

smaller grain size than advancing side. This is because of the thermal properties of 6061 alloy
conductivty and lower heat capacity), which leads to lower peak temperature and higher tl
diffusivity. The optimal parameters including rotational speed of 1400 rpm, linear speed of 80 mi
shoulder diameter of 15 mm and a pin diameter of 3.5 mm, werevadhi€he maximum tensile
strength of 228.3 MPa was achieved in rotation speed of 1400 RPM, linear speed of 80 m
shoulder diameter of 15 mm and pin diameter of 3.5 mm
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Table 3Thermal properties of AA5052 alloy [13]
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Table 4 Thermal properties of AA606T6 alloy [13]
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Fig. 7 Resulted temperature contour from FEM calculations .
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Fig. 9 manner of choosing the tensile test specimens
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Fig. 113d-diagrams from the effect of welding parameters on tensil¢

Fig. 123d-diagrams from the effect of welding parameters on tensil¢ stress . A . .
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