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Superplastic Deformation Law and Constitutive Equation of 2A97 Al-Li Alloy

BI Jing, ZHANG Yan-ling, ZHANG Ning, HOU Hong-liang
(Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China)

ABSTRACT : The aims of this study were to investigate the superplastic behavior of 2A97 Al-Li alloy with the deformation

temperatures ranging from 390 °C to 470 °C and initial strain rate between 3x107™* s ~3x107 s~

, reveal the influence
law of temperature and strain rate on elongation and m value, and establish the superplastic tensile deformation constitutive
equation. The research was carried out by uniaxial superplastic tensile test. When the deformation of initial strain rate was
lower than 3x107 s™" | the 2A97 Al-Li alloy true stress-strain curve had steady rheological characteristics; when the initial
strain rate was higher than 3x107 s™' | the curve had softening characteristics. And in 450 °C/1x107 s™" condition, the
maximum extension rate was 600% . 2A97 Al-Li alloy had good performance of superplastic deformation, the strain rate
sensitivity index m average was 0.35, and the superplastic degeneration activation energy Q) value was 145. 87 kJ/mol, far

higher than the diffusion activation energy of pure aluminum (65.6 kJ/mol). The result showed that the aluminum lithium

alloy deformation mechanism was dominated by intracrystalline slip.
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Fig. 1 The dimensions of superplastic tensile specimen
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Fig. 4 Elongation-strain rates curves at different temperature
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