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Abstract: Thermal compression simulation tests were carried out on the as-cast duplex Mg-9Li alloy using a Gleeble-
3500 thermal simulator to obtain the true stress-true strain curves of the alloy at deformation temperatures ranging from
200 °C to 380 °C and strain rates ranging from 0.01 to 10 s '. On this basis, a hyperbolic sine modified Arrhenius consti-
tutive model was constructed, and the thermal processing diagrams were plotted. The results reveal that the as-cast
Mg-9Li alloy exhibits a positive strain rate sensitivity, and the rheological stress is increased with the increase of strain
rate (temperature decending) and decreased with the reduction of strain rate (temperature rising). Meanwhile, the ther-
mal deformation activation energy of the alloy is 91.9 kJ/mol, and the suitable safe processing region is the deformation

temperature of 315~380 °C and the strain rate of 0.16~0.30 s .
Key Words: Duplex Mg-9Li Alloy, Thermal Deformation, Constitutive Mode, Thermal Deformation Activity
Energy, Processing Map
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Fig.1 Flow chart of thermal compression test process
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Fig.2 True stress-true strain curves of Mg-9Li alloy at different temperatures and strain rates
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Fig.4 Correlation linear fitting relationship of n,8,m
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