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Inhomogeneity of SA90 Al-Li alloy during
superplastic deformation and its effect on evolution of cavity
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Abstract: The local strain distribution during superplastic deformation of 5A90 Al-Li alloy and its effect on the evolution
of cavity were studied through uniaxial tension at constant temperature of 475 C and different initial strain rates of
3X107*-1X107* s™'. The results demonstrate that the deformation of alloy is inhomogeneity, the strain and cavity
remains non-uniform throughout the gauge. The strain, cavity size and volume fraction were found to increase from the
shoulder section to the fracture tip. The cavity growth is different under different initial strain rates. In the case of high
strain rate (1 X 107 s ), the cavity growth is controlled by plastic deformation, and reducing the strain rate to X 10™*s™,
the cavity growth is controlled by diffusional process. And in the region with same local strain, the cavity growth
mechanism in longitudinal section is different from transverse section. The transverse section with spherical is controlled
by diffusional process cavity, while the same longitudinal section with elongated cavity is controlled by plastic
deformation.
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Fig. 1 Microstructures of SA90AI-Li alloy at initial situation™):

(a) Longitude section; (b) Transverse section
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Table 1 Chemical composition of 5A90 Al-Li alloy (mass

fraction, %)

Mg Li Zr Ti Cu Fe Si Na Al
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Fig. 2 Shape and size of tensile specimen for superplasticity

stretching (Unit: mm)
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Table 2 Elongation of 5A90 Al-Li alloy deformed at 475 C

and different initial strain rates

1

Strain rate/s Elongation/%
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8x107* 655
1X107° 723
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Fig. 3 Relationship between local strain and normalized
distance of 5SA90 Al-Li alloy at different initial strain rates:
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Fig. 4 Local strain distribution and microstructures of longitudinal section of SA90 Al-Li alloy deformed at initial strain rate of
8X10*s": (a) Local strain distribution; (b) e=1 058%; (c) £=750%; (d) £&=550%

12

101

Local strain
[ee]

04 06 08

Normalized distance

%

5 WIGNARTEE N 8X 107 ™ [MI4CAF T SAQ0 FHE 4 4 i il I AR (14315 MR THT 14 (2 AR R
Fig. 5 Local strain distribution and microstructures of transverse section of 5A90 Al-Li alloy at initial strain rate of X 10 s
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Fig. 8 Relationship between ratio of local strain to total
engineering strain (Sp/Sg) and normalized distance of 5A90

Al-Li alloy deformed at different initial strain rates
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