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Abstract: Thermal compression deformation experiments on Ni-Cr-Fe heat-resistant alloy for advanced ultra-supercritical
boilers were conducted using a Gleeble-3500 thermal simulator testing machine over a temperature range of 950 C —
1250 °C, strain rates of 0. 01 s7'-10 s', and a strain of 0. 7. Based on the Arrhenius hyperbolic sine model, strain factor
is innovatively introduced to construct an improved constitutive model suitable for heat-resistant alloys, and two indexes,
correlation coefficient R and absolute error 8, are used to evaluate the accuracy of the model’s prediction of rheological
stress; At the same time, by constructing the hot processing map of the heat-resistant alloy and the microstructure analy-
sis, the optimal range of hot working process parameters of the alloy is systematically evaluated and determined. The re-
sults showed that the optimal fitting order of the material constants and strain of the improved constitutive model with
coupled strain was 6, the correlation coefficient R was 0. 988 89, and the absolute error 8 was 5. 905%. The model had
good predictive ability for the rheological stress of heat-resistant alloy; The activation energy Q for hot deformation was cal-
culated as 389 kJ/mol. Based on microstructural analysis, the optimal hot working process for the Ni-Cr-Fe heat-resistant
alloy was identified as 1 150 ‘C-1 200 C and 0. 1 s7'-1 57",
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Table 1 Chemical composition of Ni-Cr—Fe heat—resistant alloy %
C Si Mn P S Cr Ti Al Mo Nb Fe Ni
0.047 0.024 0.017 0.005 0.001 21.27 1.26 0.89 2.28 1.14 19.59 &
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Fig. 2 The true stress—true strain curves of Ni—Cr—Fe heat—resistant alloy were analyzed under various deformation conditions : (a)
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