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Three-dimensional Phase Field Simulation of ¥’ Rafting in Nickel-based Superalloys
Feng Qiushui, Xia Huxiang, Xu Qingyan, Liu Baicheng
(Key Laboratory for Advanced Materials Processing, Ministry of Education,
School of Materials Science and Engineering, Tsinghua University)

Abstract: A three-dimensional multiphase-field model was established for ¥’ rafting process in nickel-based single
crystal superalloys, which contains composition information of multiple elements, and equivalent order states of
y' phases was distinguished. 3D simulation of ¥’ phase rafting process in CMSX-4 alloy under a uniaxial compres-
sion condition was achieved through the model, and simulation results are consistent with existing rules. Elemen-
tal and mechanical distribution information were analyzed. The results indicate that the diffusion of different ele-
ments is affected by external loading conditions, and the distribution of elastic driving force is affected by plastic
strain, leading to a rafting structure of y' phase.
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Tab.2 Thermodynamics parameters in phase-field simulation
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Tab.3 Plastic parameters in phase-field simulation
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Fig.2 3D morphologies of y' rafting
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Effects of Different Heat Treatments on Slow Strain Corrosion Tensile

Properties of Al-0.7Fe-0.2Sc Alloy
Chen Li, Zhang Jiayi, Huang Chengcong, Luo Zhijian, Chen Pu
(Department of Materials Metallurgical Chemistry, Jiangxi University of Science and Technology)

Abstract : Effects of different heat treatment processes on mechanical properties and microstructure of Al-0.7Fe-
0.2Sc alloy under corrosive environment(Na, SO, +NaCl solution) were investigated by slow strain corrosion ten-
sile test, scanning electron microscope and transmission electron microscope. The results indicate that the optimal
process parameters are solid solution at 600 C for 72 h+aging 325 C for 72 h, where the elongation and tensile
strength reach up to 13.8% and 131.2 MPa, respectively. After heat treatment, the fracture morphology of the
specimens is composed of dimples and tearing edges, and the dimples are smaller, shallower with more quantities.
After solution aging, in addition to the Al;Fe second phase already existing in the solid solution state, large a-
mounts of Al;Sc precipitates appear, which are pinned at the dislocations and subgrain boundaries, hindering the
plastic deformation and improving the tensile properties of Al-0.7Fe-0.2Sc alloy.

Key Words: Al-0.7Fe-0.2Sc Alloy, Slow Strain Corrosion Tensile, Fracture Morphology, Elongation, Al;Sc Precipi-

tate
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