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Room Temperature Tensile Mechanical Property and Toughening
Mechanism of 2A66 Al-Li Alloy Processed
by Repetitive Upsetting and Extrusion
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Abstract: Repetitive upsetting and extrusion (RUE) was firstly carried out on 2A66 Al-Li alloy. Elec-
tron back-scatter diffraction (EBSD), transmission electron microscopy (TEM), scan electron microscopy
(SEM), and room temperature tensile testing were then performed to investigate the microstructure char-
acteristics and mechanical properties of 2A66 Al-Li alloy. The results showed that RUE was effective in
reflining the microstructure of 2A66 Al-Li alloy. With the increase of RUE pass numbers, high density dis-
locations in 2A66 Al-Li alloy gradually transformed to dislocation walls and subgrain boundaries, distribu-
tion of large second phase (§) became more homogenous., and a part of § dispersion dissolved into the alu-
minum-lithium alloy matrix. After RUE processing, the ductility improved greatly with a modest reduction

in strengthening, as the toughening of the alloy was mainly attributed to the change of dislocation, the
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homogeneity and fragment of § phase, and the dissolution of ﬁ dispersion.

Key words: plastic deformation;2A66 Al-Li alloy; toughening;microstructure
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Tab.1 Chemical compositions of 2A66 Al-Li alloy
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Fig.1 The schematic of repetitive upsetting and extrusion (RUE) processing
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Fig. 2 Dimensions of tensile test samples(mm)
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Fig. 3 Grain morphology images of 2A66 Al-Li Fig.4 TEM images of 2A66 Al-Li

alloy before and after RUE processing alloy before and after RUE processing
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Fig. 5 Distribution of second phase in 2A66 Al-Li
alloy before and after RUE processing
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Fig. 8 Stress-strain curves of 2A66 Al-Li
alloy before and after RUE processing
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Tab.2 Mechanical properties of 2A66 alloys
before and after RUE processing
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Fig. 9 Microcosmic fracture morphology of 2A66 Al-Li alloy before and after RUE processing
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