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Table 1 Alloy composition (@/%)

Li Cu Mg Zr

Mn Ti Fe Si Al
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Fig.1 TEM microstructure (a) and XRD pattern (b) before

deformation
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Fig.3 Effect of different factors on the flow stress

when ¢=0.3: (a) deformation temperature and

(b) strain rate

True stress-strain curves of X2A66 alloy during isothermal compression: (a) T=623.15 K, (b) T=653.15 K,
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Rheological Deformation Behavior of X2A66 Aluminum-
Lithium Alloy during Isothermal Compression

Zhai Caihua', Feng Chaohui?, Chai Lihua', Lu Zheng?, Nie Zuoren®, Chen Ziyong®
(1. Beijing University of Technology, Beijing 100124, China)
(2. Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: An isothermal compression experiment of X2A66 alloy was carried out by a Gleeble-3500 thermal simulator within the
deformation temperature range of 623.15~743.15 K and the strain rate range of 0.001~10 s™*. The alloy peak stress constitutive equation
and processing map were established by a hyperbolic sine function and a dynamic materials model. The results show that flow stress of the
alloy decreases with the increase of deformation temperature while increases with the increase of strain rate. In addition, the strain rate has
no effect on temperature sensitivity of X2A66 alloy; the rate sensitivity at high strain rate above 0.1 s™ is higher than that at low strain rate.
In isothermal compression experiment of X2A66 alloy, the relationship between the peak flow stress and strain rate satisfies the hyperbolic
sine function and the constitutive equation is & =5.09 X 10°[sinh(0.0190)]*****exp(~145.377/RT). In the range of test parameters, the
instability zones of X2A66 alloy are mainly concentrated in the area of high strain rate. The peak area of dissipation efficiency is in the strain
rate range of 0.01~0.3 s and the deformation temperature range of 700~743 K, which is the best thermal processing zone for X2A66.

Key words: X2A66 alloy; isothermal compression; constitutive equation; thermal processing map
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