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SCHEKFRER : Microstructure and mechanical properties of friction stir welded full annealing condition
Al-Cu-Li alloys

{E#&: Liu, G (Liu, Ge);Tian, MZ (Tian, Meizi);Chen, P (Chen, Peng);Wang, J (Wang, Jie);Chen, WH
(Chen, Wenhao);Zhang, ZQ (Zhang, Zhiqing)
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$ZE: The paper focuses on the friction stir welding (FSW) of Al-Cu-Li alloy in the fully annealed
condition, with particular attention to its local microstructural evolution and mechanical properties. It
was observed that nugget zones exhibit finely equiaxed grains resulting from sufficient dynamic
recrystallization (DRX), primarily occurring through continuous dynamic recrystallization (CDRX)
and discontinuous dynamic recrystallization (DDRX). In the thermo-mechanically affected zone
(TMAZ), numerous equiaxed grains and sub-structured grains emerged due to partial DRX, indicating
the development of CDRX, DDRX, and geometric dynamic recrystallization (GDRX). The precipitate
characteristics of the heat affected zone (HAZ), TMAZ, and base material (BM) are fundamentally
consistent, specifically, there exists a significant amount of coarse equilibrium phases at grain
boundaries, which exhibit relatively low hardness. The microhardness values of the nugget zone (NZ)
and HAZ are comparable, exhibiting the lowest hardness region in the welded joint, with an average
value of approximately 50.5 HV. These equilibrium phases predominantly undergo dissolution within
the NZ, exhibiting a marked solid solution strengthening effect that enhances hardness, with a peak
value reaching 125.2 HV. From advancing side to retreating side of the NZ, dissolution of the phases
gradually decreases, leading to a sequential reduction in solid solution strengthening effects across
these three regions. Consequently, the increment in hardness diminishes progressively, with a
minimum hardness of about 69.8 HV, resulting in a 'n'-shaped distribution of overall joint hardness.
The FSW joints exhibit a maximum tensile strength of 179.9 MPa, corresponding to approximately
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95.0 % of the BM, while the elongation at fracture reaches 13.4 %, representing 68.7 % of the BM.
Both tensile fracture surfaces for the joints and BM reveal numerous dimples indicative of ductile
fracture characteristics. However, the joints exhibit lower uniform deformation capability compared to
base materials, indicating that their post-fracture elongation is less than that of the BM.
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