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High temperature deformation behavior and constitutive model of
anti-corrosion superalloy N08120
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Abstract: Aiming at the problems of coarse grain, cracking and flaw detection without bottom wave in the forging and rolling process of
corrosion resistant superalloy NO8120, the high temperature deformation behavior of corrosion resistant superalloy NO8120 at the tempera-
ture of 850—1250 °C and the strain rate of 0. 01-1 s~ was studied by Gleeble-1500D thermal simulation testing machine. Based on the
Hansel-Spittle constitutive model, the parameters of constitutire equation were calibrated, which laid a foundation for the numerical simu-
lation of the forging and rolling process of corrosion-resistant superalloy NO8810. Combined with the microstructure evolution process, the
causes of stress softening were analyzed, and it was found that reducing the temperature and increasing the strain rate helped to refine the
grain. The rolling force calculated by simulating the rolling process of sheet was compared with the actual production data, the validity of
the Hansel-Spittle constitutive model and parameters of consitutive equation was verified.
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Table 1 Chemical components of anti-corrosion superalloy N08120 ( %, mass fraction)

C Si Mn Fe W Cr

Mo Nb Ti Co Al

0.05 0. 60 0.70 27.00 2.50 26.50

36.20 2.45 0.78 0.10 3.00 0.10
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Fig. 1 True stress-true strain curves of anti-corrosion superalloy NO8120 under different strain rates
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Fig. 2 Microstructures of anti-corrosion superalloy NO8120 under different thermal deformation conditions
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Fig. 3 Relationship curves between Ing and Ing at different temperatures
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Fig. 5 Relationship curves between Ino- and T at different strain rates
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Fig. 7 Finite element model of sheet rolling simulation
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Table 2 Simulation parameter of sheet rolling simulation
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Fig. 8 Curves of simulated rolling force and time
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