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Study on high temperature mechanical properties and material
constitutive equation for 7022 aluminum alloy
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Abstract: During the plastic forming process, the metal is in a three-directional stress state in the die cavity and its deformation tempera-
ture is in the dynamic change with the rheological strain, and the rheological stress of alloy is affected by many factors such as deformation
temperature , deformation amount and so on. Therefore, the relationships among rheological stress, deformation temperature and strain rate
at the temperature of 350, 400 and 450 °C , the strain rates of 0.01, 0.1, 1 and 10 s™" and the total deformation amount of 50% were
studied respectively by high temperature compression simulation test and finite element analysis software, and the material constitutive
equation of 7022 aluminum alloy was established by using the Arrhenius material constitutive relation. The results show that under the com-
prehensive influence of strain rate and deformation temperature, the peak rheological stress of 7022 aluminum alloy increases with the in-
creasing of strain rate and the decreasing of deformation temperature, the rheological stress reaches the maximum value of 156. 0 MPa in the
deformation condition of the deformation temperature of 350 °C and the strain rate of 10 s™", and the thermal activation energy of 7022 alumi-
num alloy is obtained to be 144. 332 kJ - mol ™' by fitting the curve and other methods.
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Fig. I Rheological stress-rheological strain curves of 7022 aluminum alloy at different deformation temperatures
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Table 2 Peak rheological stresses at different deformation

temperatures and strain rates (MPa)

AR R/ TG E/°C

7! 350 400 450
0.01 80.3 56. 1 39.6
0.1 113.9 92.8 66. 6
1 129.5 126. 1 90. 0
10 156.0 144.5 117.8
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AL/ °C A WA RE
350 Ine =10. 027In[ sinh(ao) ] -0.459  0.941
400 Ing =6.468In[ sinh(ac) ] +0.797 0. 904
450 Ing =6.014In[ sinh(ao) ] +2.366 0. 949
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