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The purpose of this research is to investigate the hot working behavior of the cobalt-nickel
base superalloy with the chemical composition of Co-22.8Ni-3.4Al-8Cr-17.1W-1.5Ti-2.8Ta-
1.5Nb-1.5M0-0.06C-0.02B (%wt) by performing compression test, providing the constitutive
equation and deformation procssing map and determining the safe and unsafe regions of
deformation. In this regard, the hot compression test was performed in the temperature
range of 1050-1200 degrees Celsius, with a step of 50 degrees Celsius and strain rates of 0.1,
0.01 and 0.001/s up to a strain of 0.7. The evaluation of the constitutive equations governing
the hot deformation process of the superalloy showed that the presented model based on the
hyperbolic sine equation predicts the experimental results with acceptable accuracy. Using
the mentioned equation, the hot deformation activation energy of the investigated alloy in
the present study was obtained as 497 k]J/mol. Based on the process in map drawn for the
investigated alloy in the present study, at a strain of 0.4, an instability region was observed
atatemperature of 1050 degrees Celsius and a strain rate of 0.01 1/s. the extent and intensity
of instability region decreased with the increase in deformation temperature. According to
the results of the processing map and the constitutive equations, the optimal conditions of
deformation of the investigated alloy are in the temperature range of 1150 °C to 1200 °C and
the strain rate of 0.1 1/s and the temperature range of 1100 °C to 1200 °C and the strain rate
of 0.1 to 0.001/s the peak efficiency of 45% energy consumption.

Keywords New Generation Cobalt-Nickel Base Superalloy, Hot Compression Test,
Constitutive Equations, Deformation Processing Map.
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