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Correction of flow stress—strain curve and processing maps of
5083 aluminum alloy during hot compression

GAO Wen-li, GUAN Yu-fei

(School of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: The hot compression tests of the cylindrical 5083 aluminum alloy sample were carried out on Gleeble-3500

! The real stress and

thermal simulator at the temperature range of 300—-500 ‘C and the strain rate range of 0.001 s
strain curves obtained by the experiment were subjected to friction correction. The constitutive equation of
Zener-Hollomon parameters was used to describe the flow behavior of 5083 aluminum alloy after friction correction and
activation energy of the thermal deformation is 164.17 kJ/mol. According to the friction correction of the true
stress—strain curve drawing the processing map, finding that the unstable region expands toward high strain rate and high
deformation temperature with the increase of true strain. The suitable thermal deformation process parameters of 5083
aluminum alloy are as follows: deformation temperatures of 400-500 ‘C at deformation rates of 0.01-0.1 s™' and
deformation temperatures of 340-450 ‘C at deformation rates of 0.001-0.01 s '.With the increases of deformation
temperature and strain rate, the dislocation density within the grain decreases, and the main softening mechanism
gradually changes from dynamic recovery to dynamic recrystallization.

Key words: 5083 aluminum alloy; stress—strain curve correction; constitutive equation; processing map; microstructural

evolution
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