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Abstract; The microstructural evolution and deformation mechanism of 5A90 Al-Li alloy sheets during
superplastic deformation were studied by optical microscopy., scanning electron, electron back scatter-
ing diffraction and high temperature tensile test. The results show that the elongation of the speci-
men, which is recrystallized at 450°C for 30min before the tensile test, could increase from 480% to

1

880% at an appropriate superplastic condition of 475°C /8 X107 *s™!. The superplastic mechanisms of
5A90 Al-Li alloy sheets are explored by investigating the microstructural evolution. The misorienta-
tion increases and dislocation activity plays a key role at the initial stage (¢<{0. 59). Dynamic recrys-
tallization begins to occur when the true strain reaches 0. 59. With recrystallization, the misorienta-
tion between grains becomes larger and grain boundary sliding (GBS) starts at this stage (0. 59<e<C
1.55). With larger true strains (ez=1.55), grain continues to grow with a stable microstructure, and
superplastic mechanism is dominated by GBS.
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Table 1 The composition of 5A90 Al-Li alloy
(mass fraction/ %)
Mg Li Zr Ti Cu Fe Si Na Al
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Fig.1 Shape and size of the tensile specimen

for superplasticity stretching
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Fig. 2 Effect of initial strain rate (a) and deformation temperature (b) on true stress-true strain of alloys
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Table 2 The maximum flow stress and

elongation under different conditions of alloys”
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Fig. 3 EBSD photos of longitudinal section of 5A90 Al-Li alloy sheets
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Table 3 Distribution of misorientation angle of longitudinal section in different conditions (%)

Low-angle boundary Large-angle boundary

o

2-10° 10-20° 20-30° 30-40° 40-50° 50-60° 60-70

Initial sheet 40. 2 3.7 10.5 12.7 9.3 23.4 0.2
Annealed-sheet 53.6 5.9 4.7 7.6 9.3 19. 6 1.4
e=0.59 37.1 17.8 11.1 5.1 7.1 17.9 3.9
e=0.79 35.6 9.9 6.9 6.4 10.9 22.9 7.4
e=0.99 18.8 3.7 9.8 22.3 21.9 18.1 5.4
e=1.55 7.3 6.4 11.2 15.7 32.7 22.9 3.8
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Fig. 4 Microstructural evolution of 5A90 Al-Li alloy at different stages during superplastic deformation (a)e=0. 18;
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Table 4 Grain size of different superplastic deformation stages

e=0 e=0.18 e=0.31 e=0.59 e=0.79 e=0.99 e=1.28 e=1.55 e=1.79 e=2.28
dy/pm 3.5 4.4 4.9 5.4 8.2 8.5 9.5 10. 1 11.4
d./pm 17.6 21.5 20.7 18.2 14.9 14.5 13.5 13.9 14.6
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