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Abstract: The influence of aging time on the mechanical properties of friction stir welded 2219 aluminum alloy joints was investigated. A
comparative analysis was conducted to examine the impact of post-weld heat treatment on the microstructure of the friction stir welded
joints. The results show that as the aging time increases, both tensile strength and yield strength exhibit a trend of first increasing and then
decreasing. At aging time of 18 h, the tensile strength reaches 430. 3 MPa, the elongation after fracture reaches 13.7%. In the same ag-
ing time, the tensile strength of friction stir welded plate is similar to that of base material, but the elongation after fracture is lower. The
geometric necessary dislocation densities of FSW and FSW-W-18 h samples are 5. 49x10" and 1. 06x10" m™ | respectively. After solid
solution and aging heat treatment, the geometric necessary dislocation density in the weld seam area is reduced by one order of magnitude.
The coarse 0’ phase is the majority in the weld seam area of FSW, and the 8” phase is the main precipitated phase in FSW-W-18 h. 6"

phase significantly improves the yield strength and tensile strength of 2219 aluminum alloy without significantly increasing the brittleness of
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the material. Fractographic analysis reveals that the fracture mode of the FSW specimen is a mixed mode of cleavage and ductile fracture,

with cleavage fracture contributing to a reduction in material ductility. The fracture mode of the tensile specimen of FSW-W-18 h welded

plate is mainly ductile fracture, accompanied by the expansion and interaction of secondary cracks, which makes the material withstand

more plastic deformation before fracture.

Key words: aluminum alloy; friction stir welding; post-weld heat treatment; precipitated phase; microstructure
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