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Analysis on creep behavior of bi-crystal structural material with
different orientations

LIU Yihui', WANG Yanrong'" ?, WEI Dasheng" *

(1. School of Energy and Power Engineering, Beihang University, Beijing 100191, China;
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Abstract: A macroscopic phenomenological model and a finite element subroutine were used to
simulate the creep behavior of bi-crystal structural material with different orientations. The selected creep
model had a clear physical significance, and three terms of the creep model can be used to describe the
three stages of creep deformation process respectively. The effects of casting deviation angle, secondary
orientation and grain boundary of bi-crystal structural material on the creep deformation characteristics
were also analyzed. These results indicated that the casting deviation angle can significantly reduce the
creep properties of the material based on two rotations of the material coordinate system. The secondary
orientation had insignificant effect on the creep behavior of the material, and the inclined grain boundary
can change the creep behavior of the material near the grain boundary. The change of the incline angle of

grain boundary of the material caused the change of creep deformation behavior near the grain boundaries.
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Table 1 Fitting parameters of creep strain rate equation

e REE/C c n Qi #/(kJ/mol)
1.768 92 148.04

[001] 760 6.64x107
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Table 2 Fitting results of creep strain rate

W NS SRARRIEE SREASRARR, iR/
« MPa 10~°h™ 107°h™ %
760 600 2.27 1.79 11.9
850 500 3.25 5.15 -22.5
850 570 8.57 6.49 13.8
980 200 3.15 5.27 -25.2
980 240 6.93 7.28 2.4
1070 50 0.882 1.18 -14.3
1070 80 3.87 2.70 17.8
1070 120 6.68 5.53 9.4
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Table 3 Fitting parameters 7, of creep curve

WRE/C BJHI/MPa /% /% 13/% ny s
760 600 0.01 19572 25.0427 0.01 8.0
850 500 0.10 1.5556 254433 0.01 8.0
850 570 1.00  0.7560 25.7928 0.60 8.0
980 200 0.01 44643 225356 0.01 8.0
980 240 0.01 2.7698 242301 0.01 8.0
1070 80 1.50 11.4381 14.1366 3.00 8.0
1070 120 0.60 3.0497 235138 130 8.0
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Table 4 Fitting parameters 7 of creep model
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Fig. 4 Fitting results of creep curve
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