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Damage constitutive model for
thermal deformation of AA6082 aluminum alloy

MA Wen-yu, WANG Bao-yu, ZHOU Jing, TANG Xue-feng

(School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Thermal deformation tests of AA6082 aluminum alloy were conducted by thermal-mechanical simulator
Gleeble—1500 in the temperature range of 425-525 and strain rate of 0.01-1 s’ to investigate the thermal
deformation behavior. The results show that the flow stress of AA6082 aluminum alloy is significantly influenced by
temperature, strain rate and strain. The flow stress increases with decreasing temperature and increasing strain rate. The
thermal deformation goes through strain hardening, steady-state stage and steep-fall stage of flow stress. The unified
viscoplastic damage model of AA6082 aluminum alloy was established, taking into account of many factors, such as
dislocation, hardening, damage, strain, strain rate and temperature. Material constants in the model were determined by
genetic algorithm tool. The model can accurately predict the flow stress of AA6082 aluminum alloy in thermal
deformation and describe the damage evolution.
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Fig. 3 True stress—true strain curves of AA6082 aluminum AA6082
alloy at different temperatures and strain rates: (a) 425 ; (b) 475
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Fig. 4 Characteristics of damage of AA6082 aluminum alloy: R, T
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Table 2 Material constants of damage constitutive model of 4
AA6082
KyMPa Qx/(Jmol™) k/MPa QJ(Jmol") By/MPa
2866  16094.761 0.83722  1354.22 9.701 1) AA6082
0p/(Imol™") CyMPa QJ('mol™") EyMPa Qg/(J-mol™)
11101.53  0.08955 115.64 0.5686  59313.109 AA6082
Dyy/MPa Opi/(J-mol ™) n A 1,
0.41441 16144.05 427 32142 3379 2 AAGOS2
d d Dy AA6082
0.901 6.01 0.14512
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