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Friction Stir Welding between SSM356-T6 and AA6061-T651
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Abstract

The objective of this studyis to investigate the effect of parameters on the metallurgical and me-
chanical properties of friction stir welded of dissimilaraluminum alloys between SSM356-T6 and AA6061-
T651.The two welding parameters used in this experiment of rotation speed; 1,700, 2,100 and 2,500 rpm
and welding speed; 30, 60, 90 and 120 mm/min. With regard to the experiment, the tool rotation speed and
welding speed influence directly on the metallurgical and mechanical properties.The microstructure of the
welding which can be characterized both the recrystallized of aluminum alloys. The maximum average val-
ues tensile strength of 206.9 MPa.The value was achieved for the joint produced at tool rotation speed 2,100
pm and welding speed 60 mm/min.The study revealed that the two welding parameters that significantly
effecton the ten sile strength of the weldingwere significantly at the level of 0.05.

Keywords: Friction Stir Welding, Dissimilar Aluminum Alloys, Statistical Analysis
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Materials Si Fe Cu Mn Mg Zn Ti Cr Ni Al
SSM356-T6 7.74 0.57 0.05 0.06 0.32 0.01 0.05 0.02 0.01 Bal.
AA6061-T651 0.60 0.70 0.28 0.15 1.00 0.25 0.15 0.20 - Bal.
Properties Ultimate tensile strength (MPa) Yield strength (MPa) Elongation (%)
SSM356-T6 268 184 10.6
AAB061-T651 290 240 10.2
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Analysis of Variance for UTS (MPa), using Adjusted SS for Tests

Source Degree of Freedom Seq SS Adj SS Adj MS F P
Rotation Speed (A) 2 2,671.11 2,671.11 1,335.56 43.01 0.000
Welding Speed (B) 3 574.12 57412 191.37 6.16 0.003
AB 6 104.08 104.08 17.35 0.56 0.769

Error 24 745.29 745.29 31.06 - -

Total 36 4,094.60 - - - -

S = 557260, R-Sq = 81.80%, R-Sq(adj) = 73.46%
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