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Variable-parameter constitutive model construction of
GH4065 superalloy by considering strain

ZHANG Haoqiang*, CAI Liu, JIANG Bingchun, PENG Peiming, TANG Lianyao

(School of Mechanical and Electrical Engineering, Guangdong University of Science and Technology, Dongguan 523668,
Guangdong, China)

Abstract: In order to study the high-temperature deformation behavior and constitutive relationship of GH4065 superalloy, high-
temperature compression experiments are implemented on GH4065 superalloy. The results show that the stress level of GH4065
superalloy has positive and negative correlative relationship with the strain rate and the deformation temperature, respectively.
During the high-temperature deformation process, it mainly presents dynamic recrystallization softening, and the stress level is
significantly affected by the strain. In this work, a variable-parameter Arrhenius constitutive model is proposed. On the one hand,
this model takes the effect of strain into account, overcoming the intrinsic shortages of Arrhenius constitutive equation, and is
suitable for characterizing the high-temperature deformation behavior of GH4065 superalloy. On the other hand, based on the true
stress prediction results, the constitutive model is modified according to the strain rate, which significantly improves its prediction
accuracy of the model. The average absolute relative error of the true stress predicted by the modified Arrhenius constitutive equation
is 3.69%, and the true stress prediction results are consistent with the experimental results, which proves the reliability of the
constitutive model for GH4065 superalloy.
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