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Revised hot deformation behavior and strain constitutive
modeling of delta-processed Inconel 718 alloy
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Abstract: The flow behavior of delta-processed (DP) Inconel 718 was studied by revised hot deformation at temperature
range of 900-1060 ‘C and strain rate range of 0.001—0.5 s™'. The effects of friction coefficient and temperature on the
compressive deformation behavior, such as true stress—strain curves, were investigated, and the flow stress error caused
by friction was revised. Then, the constitutive equation considering the compensation of strain was established. The
results show that the effect of the friction is obvious with the increasing strain rate and the decreasing deformation
temperature. The influence of strain was also incorporated by considering the variation of material constants as a function
of strain. The prediction accuracy of developed constitutive modeling was assessed using standard statistical formulae.
The correlation coefficient is 0.998 and the average absolute relative error is 3.87%. It is revealed that the proposed
deformation constitutive equation gives an accurate estimate for the flow stress of delta-processed Inconel 718 alloy.
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Fig. 1 Microstructure and morphology of J phase of Inconel
718 alloy after DP process: (a) Optical microstructure; (b) SEM

image showing distribution of J phase
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Fig. 2 True stress—true strain curves of

delta-processed Inconel 718 alloy: (a) 900 C; (b)
940 °C; (c) 980 °C; (d) 1020 C; (e) 1060 C
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