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Flow behavior and constitutive equations of
Al-Cu-Li-Mg-Mn-Zn-Ag alloy during isothermal compression
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Abstract: The flow behavior and microstructure evolution of Al-Li alloy were investigated by isothermal compression
tests and TEM analysis. The results show that the hot plastic deformation of the alloy is heat activation process. The flow
curve consists of work hardening, dynamic softening and stabilization stage, and it has obvious peak stress when the
deformation temperature is below 410 ‘C. Otherwise, when the deformation temperature is above 410 “C, the peak stress
is not obvious. The microstructure evolution of the test alloy experiences irregular dislocation tangles—polygonization
forming dislocation walls—segmentation of the original grain into several subgrains—the coalescence and growth of
subgrains undergoing deformation—repeating the above process with increasing the strains. And increasing the strain
causing the increase in the number of vacancies, leading to edge dislocation easier to climb, rearrangement
and annihilation and formation of subgrains in intragranular. The constants of alloy material are obtained as follows:
structure factor 4 of 2.787X10'%, deformation activation energy Q of 217.397 kJ/mol, stress exponent n of 6.11656,
stress level parameter o of 0.012568 mm?/N. The effects of strain rate and temperature on the hot deformation behavior
were represented by Zener-Hollomon parameter including Arrhenius term.
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Table 1 Chemical composition of experimental alloy (mass
fraction, %)

Cu Li Mg Mn Zn Zr

3.52 1.28 0.38 0.29 0.36 0.12

Ag Fe Si Ti Al

0.37 0.03 0.02 0.024 Bal.
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Fig. 1 OM images of experimental alloy before and after
homogenization treatment: (a) As-cast; (b) Homogenized at

(495 °C, 24 h)+(515 'C, 24 h)
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Fig. 2 Hot compression test process of experimental alloy
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Fig. 4 TEM images of specimens deformed at strain rate of
0.1 s' and different deformation temperatures: (a) 300 C;
(b) 410 °C; (c) 500 C
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Fig. 6 TEM images of specimens deformed at temperature of
410 °C, strain rate of 0.1 s™' and different deformation degrees:

(a) 20%; (b) 40%; (c) 80%
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