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Microstructure and Properties of Friction Stir Welded Joint of 6061-T4 Aluminum Alloy
Liang Yu, Liao Mingjian
(State Key Laboratory of High Performance Complex System, South China University)

Abstract:6061-T4 aluminum alloy plate with a thickness of 5 mm was adopted, and single pass butt welding of
flat plates was carried out by friction stir welding without inclination angle. The effects of different welding pa-
rameters on microstructure and properties of joints were investigated. The results indicate that when the welding
speed of stirring head reaches 300 mm/min, the heat input is increased, and the grain size becomes larger with
the increase of rotating speed. The grain transformation in the nugget zone is dominated by welding temperature.
The tensile strength of weld is increased firstly and then decreased, which achieves the maximum value of 200.58
MPa at the rotating speed of 1 200 r/min, reaching 93% of the base metal. When the rotating speed is increased
to 800 r/min, fractures of specimens occurrs in the heat affected zone at the front side of the weld.
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Tab.1 Main chemical composition of 6061 aluminum alloy %
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Tab.2 FSW process parameters for 6061 alloy

X 5 G = BRI HE/ (r + min™h) P HE/(mm + min~!)
1 600 300
2 800 300
3 1000 300
4 1200 300
5 1400 300
6 1 600 300

wg

Ti Mn Si Fe Cu Mg Cr Zn Al
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Fig.1 Schematic dragram of stirring head size
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Fig.2 Dimension of tensile specimen
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Fig.3 Forming images of weld joint surface
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Fig.4 Macro morphologies of cross section of weld joint
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Fig.5 Second phase analysis of 6061-T4 aluminum alloy
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Fig.6 Distribution and EDS analysis of the second phase in nugget region
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Fig.7 Microhardness distribution of weld joint
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Fig.9 Fracture morphologies of welding joint at different rorating speeds
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