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Abstract: The effects of solution treatment (540 ‘Cxl1 h), aging treatment (175 ‘Cx8 h) and solution+aging treatment (540 Cx
1 h+175 ‘Cx8 h) on the microstructure and mechanical properties of friction stir welded 6063-T6 aluminum alloy sheet
with 3 mm thickness were investigated. The results show that the average grain size of the welded joint is only 3.2 wm.
After solution treatment, due to the weak pinning effect of the second phase particles on grain boundaries, some grain
boundaries migrate in the joint structure, and abnormal grain growth occurs in different degrees, with some large grains
exceeding 500 wm. After aging treatment, the microstructure of the joint does not change significantly, and the average
grains size of the welded core zone is 4.5 wm. The microstructure of the joint after solution+aging treatment is similar to
that after solution. After solution, the tensile strength and hardness of the joint decrease, but the elongation increases. Due
to precipitation strengthening, the strength and hardness of the joint are increased after aging and solution +aging, but the
clongation is decreased. The tensile strength of joints after aging is 212.6 MPa, which is the highest. After solution, the
tensile strength is the lowest, 138.8 MPa.
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Tab.1 Chemical composition and strength of 6063-T6
aluminum alloy
Al Mg Si Fe Cu Mn Cr Zn Ti Rm/MPa 21
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Fig.2 Macrostructures of cross section of the welded joints under conditions of different heat treatment
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Fig.3 Microstructures of cross section of the welded joints under conditions
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Fig.7 Tensile properties of the joints under different heat treatment conditions
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