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Effect of welding parameters on friction stir process of A356,/6061
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Abstract: [Objective] The purpose was to study effect of welding parameters on friction stir process of A356,/6061 dissimilar aluminum
alloy. [Methods] In the paper, experimental research on friction stir welding process of 5 mm thick A356,/6061 dissimilar aluminum alloy was
conducted to analyze effect of rotational speed and welding speed on microstructure and properties of welded joints. [Results] The research
results showed that when rotational speed was within the range of 1 000 ~ 1 150 r/min, incomplete penetration defects appeared on the cross
sections of welded joints. As rotational speed increased, degree of defects first decreased and then increased, while tensile strength, yield
strength and elongation first increased and then decreased. When welding speed was within the range of 150 ~ 200 mm/min, incomplete
penetration defects also appeared on the cross sections of welded joints. As welding speed increased, degree of defects gradually increased,
tensile strength first decreased and then increased, but overall showing a decreasing state, yield strength first slightly decreased and then
increased, elongation gradually decreased. Rotational speed and welding speed affected Mg,Si reinforcement phase observed in the
metallographic microstructure, resulting in its uneven distribution. [Conclusion] Welding parameters would have effect on reinforcement phase

of weld’s microstructure, weld’s root defects and mechanical properties of welded joints.
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Fig. 1 Schematic diagram of cutting samples
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Fig. 3 Metallographic microstructure of base metal and weld under different welding parameters. (a) A356; (b) 6061; (c) 1 150 r/min-200

mm,/min; (d) 1 150 r/min-175 mm/min; (e) 1 150 r/min-150 mm/min; (f) 1 100 r/min-200 mm/min; (g) 1 000 r/min-200 mm,/min
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Fig. 4 Cracks at the root of weld under different welding parameters. (a) 1 150 r/min-200 mm,/min; (b) 1 150 r/min-175 mm/min; (c) 1 150
r/min-150 mm/min; (d) 1 100 r/min-200 mm,/min; (¢) 1 000 r/min-200 mm,/min
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Fig. 5 Stress-strain curve of base metal
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Tab. 2 Mechanical properties of base metal
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Fig. 6 Stress-strain curve of welded joints
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Tab. 3 Mechanical properties of welded joints
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Ry/MPa  R,/MPa A(%) (%)
1 185.42 249.85 2215 81.24
2 180.81 24424 2.326 79.42
3 181.32 253.83 2.654 82.54
4 185.55 255.95 2.526 83.23
5 179.53 245.19 2.298 79.73

b SRR BRI Wi JE %
R../MPa R,/MPa A(%)

A356 277.84 313.88 13.843

6061 273.55 307.52 12.923
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