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Fig. 1 Microstructures after fully heat treatment
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Fig. 2 Creep curves of the alloy under various stress conditions
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Table 2 Chemical compositions of y"and vy phases in the alloy after crept for 50 h W /%
A Al Ta Cr Mo w Co Ti
v/’ 6.06 + 0.5 8.13+05 2.74+0.2 0.97+0.2 11.78+0.2 5.94+0.2 1.45+0.2
v 1.31+0.3 1.52+0.2 8.61+0.2 2.82+0.2 10.85+0.2 7.24+0.2 0.58+0.1
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Table 3 Mobilities of the elements diffusion in the alloy at different temperatures
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cubical '/ phases under the action of the applied tensile stress
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Microstructure Evolution and Element-Diffusion Mobility of DZ125
Nickel-Based Superalloy During Creep

TIAN Ning, ZHAO Guo—-qi, YAN Hua-jin, ZHANG Shun-ke, WANG Guang-yan

(School of Mechanical Engineering, Guizhou University of Engineering Science, Bijie 551700, Guizhou, China)

Abstract:

Through the creep-curve test and the observation of the microstructure morphology, combined with the
thermodynamic calculation of element diffusion mobility, the Y’ phase evolution law of directionally solidified
nickel-based superalloy after complete heat treatment during creep at 980 °C was studied.The results showed
that the microstructure heterogeneity of the alloy was not eliminated after complete heat treatment, the coarse v’
phase was located in the interdendritic area, and the fine y’ phase was located in the dendrite dry area.During
creep at 980 °C /200 MPa, the y' phase in the alloy dendrite dry region transformed into rafted structure after
22 h, and the y’ phase rafting time increased with the decrease of the applied stress.Under this condition, with
the extension of creep time, the size of the y' phase thickness and the degree of distortion increased gradually.
During the creep, elements Mo and w had low diffusion mobility, and Cr and Ti had medium diffusion
mobility, while the elements Co, Al and Ta had high diffusion mobility.

Key words:
directionally solidified nickel-based superalloy; creep; microstructure evolution; element diffusion; chemical
potential
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