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Constitutive model of 5083 aluminum alloy based on
dynamic material parameters
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Abstract: The flow stress features of 5083 aluminum alloy were investigated by the isothermal compression test at the

strain rates of 0.01-10 s

, the temperatures of 300—500 ‘C and the deformation degree of 50%. According to the thermal
simulation data, the hyperbolic sine constitutive model (ZHCM) and power function constitutive model (ZBCM) were
established based on the dynamic material parameters. Furthermore, the stress prediction accuracies of two constitutive
models were calculated. The results show that both ZHCM and ZBCM have high stress precision of prediction, and the
average relative errors of stress are 5.26% and 3.92%, respectively. By contrast, the ZHCM has higher stress accuracy at
the strain rate of 10 s ' and the deformation temperature of 300 °C, while the stress accuracy of ZBCM predicts more
accurately at the strain rate of 0.01—1 s~ and the deformation temperature of 350—500 C.
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Fig. 1 Metallographic microstructure of hot compression

specimen
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Fig. 2 True stress—true strain curves of 5083 aluminum alloy under different deformation conditions
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Table 1 Parameter values of 5083 aluminum alloy

€ a n O/(kJ-mol ™) InA
0.1 001087 54455 173.098 28.746
02 001063 54011 170.912 28.527
03 001059 54335 172.840 28.967
04 001077 55182 178.360 29.953
0.5 001113 55475 185.243 31.043
0.6 001149 55586 193.041 32312
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