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Creep constitutive model of Ni;Al-based single crystal superalloy

WANG Ronggiao'*?*, ZHANG Bin', HU Dianyin'**

(1. School of Energy and Power Engineering,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China;
2. Beijing Key Laboratory of Aero-Engine Structure and Strength,
Beijing University of Aeronautics and Astronautics, Beijing 100191, China;
3. Collaborative Innovation Center for Advanced Aero-Engine, Beijing 100191, China)

Abstract: Combined with the microscopic mechanism of the creep behavior of Ni; Al-
based single crystal superalloy, the creep constitutive model based on the crystal slip theory
was established to describe the creep behavior of Ni; Al-based single crystal superalloy. And
the finite element implementation of the constitutive model established was conducted
through the UPFs redevelopment platform provided by ANSYS. Using the creep test data,
the model parameters of two kinds of Ni; Al-based materials were obtained based on genetic
algorithm. Using the creep constitutive model established, the finite element simulation of
high temperature tensile specimens of two kinds of Ni; Al-based materials was carried out,
and the results had a good agreement with the test results. It shows that the creep constitu-

tive model based on the crystal slip theory is reasonable and it can simulate three stages of
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creep behavior of Ni; Al-based single crystal superalloy well. Therefore, it has a definite ap-

plication value.
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Table 1 Material parameters of octahedral slide system
of Ni; Al-based single crystal superalloy under

745 MPa and different temperature conditions

B G D,
A, —58.11 0.0566
al 59. 46 0.0670
B, 114. 24 —0.1360
B —67.49 0.0710

£2 NGAIEEHREABBAEE 1023K . RREAEA
ZFHTNEEBEBERZMBSH
Table 2 Material parameters of octahedral slide system
of Ni; Al-based directional solidification superalloy

under 1023 K and different stress conditions

e G D;

A, —22.96 0.0159
@ 17.71 —0.0179
B, —8.50 0.0115
B —9.83 0.0237
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