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Physical constitutive equation of Fe-Mn-Al-C low density steel under
isothermal compression based on strain compensation
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Abstract: The thermal compression experiment of Fe-27. 51Mn-8. 69Al-1. 12C low density steel under the temperature of 900-1100 °C and the
strain rate of 0.01-5 s™' was carried out by thermal simulation experiment machine Gleeble-1500D, and the rheological stress curves characteris-
tics of the steel were analyzed by the experimental data. Then, the physical constitutive model considering strain coupling was established, and
the verification analysis was conducted. The results show that the thermodynamic conditions such as deformation temperature and strain rate have
significant effects on the rheological stress of low density steel, and the high temperature and low strain rate are more conducive to the recrystalli-
zation of low density steel. The prediction accuracy of physical constitutive equation for low density steel under isothermal compression based on
peak stress is high, and the linear fitting correlation coefficient is 0. 991. The physical constitutive equation of low density steel under isothermal
compression based on strain compensation can better describe the change rule of rheological stress for low density steel under hot compres-
sion, the correlation coefficient r is 0. 980, and the average relative error AARE between the predicted and experimental values is 6. 9%.
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density steel
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Fig. 3  Metallographic structures of low density steel under different deformation conditions
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Table 3 Prediction condition on material rheological stress for different types of constitutive equations under thermal compression

BBy W/ C PEAE /s A AT r AARE/ %
Fe-1. 46Mn-0. 37C-0. 38Si-0. 089V X 900~ 1100 0.01~10 WA Iy AR 0. 980 7.39
Fe-1. 41Mn-0. 35C-0. 35Si-0. 044Nb 4 900~ 1100 0.01~10 YA R 0. 990 5.96
Fe-0. 3C-23Cr-8Ni-3Mn-N 4X 1000~ 1180 0.01~10 Arthenius 744 7 0.976 7.80
Fe-11. 15Mn-5. 6A1-0. 07C 4} 800~ 1100 0.001~0. 1 Arrhenius 74 77 & 0.998 7.13
TG6 kG4 850~ 1050 0.001~10 Arrhenius 74 77 & 0.974 14.00
Fe-27.51Mn -8. 69A1 -1. 12C {1 (43C) 900~ 1100 0.01~5 LUBLIRN Ay 0. 980 6.90
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