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Flow stress of super-high strength Al-Zn-Cu-Mg-Sc-Zr alloy
containing Sc under hot compression deformation
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(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
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Abstract: The flow stress of the studied alloy over the strain rate of 0.001-10 /s, the temperature of 380—470 C and
true strains of 0—0.7 was studied on Gleeble—1500 hot simulator. The experimental results show that the steady-state flow
characteristics exist during hot compression deformation in the range of experiments. At lower strain rates( & <<1 /s), the
flow stress increases with the increase of strain, then keeps steady and shows dynamic recovery. At high strain rates( & =
1/s), the flow stress decreases after the flow stress reaches obvious peak value with the increase of strain and shows
dynamic recrystallization. The flow stress of the alloy during high temperature deformation can be represented by a
Zener-Hollomon parameter in the hyperbolic Arrhenius-type equation. Structure factor 4, stress level parameter o and
stress index # in the analytical expressions of ¢ are turned to be 5.952X 108 /s, 0.021 MPa ' and 5.397. The average hot
deformation activation energy of the alloy is 157.9 kJ/mol.
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Fig.1 True stress—true strain curves during hot compression deformation: (a) 380 °C; (b) 410 C; (c) 440 °C; (d)470 C
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Table 1 Peak flow stress under different conditions of hot

compression (MPa)

. Peak flow stress
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