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Fig.1 Microstructure of as-cast and as heat treatment for the single crystal alloy: (a, b) [011] cross-section and (c¢) morphology of '

phase after standard heat treatment
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Fig.2 Morphologies of y’ precipitates in [011] orientation:
(a) 0 h, (b)10 h, (¢) 35 h, and (d) 100 h
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Fig.3 Von Mises stress distribution in different matrix channels:
(a) Von Mises stress distribution in stress-free state and
(b) Von Mises stress distribution of [011] orientation

under 200 MPa
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Fig.4 Elastic strain energy density distribution in different
matrix channels: (a) Strain energy density distribution in
stress-free state (b) Strain energy density distribution of

[011] orientation under 200 MPa
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Phase Morphology Evolution of a Single Crystal Nickel-Base Superalloy in the [011]
Direction During the Tensile Creep

Shui Li'*?, Jin Tao?, Tian Sugui’, Hu Zhuangqi’
(1. Shenyang Institute of Technology, Shenyang 110168, China)
(2. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China)
(3. School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110023, China)

Abstract: By means of finite elements analysis, an investigation has been made for the directional coarsening manners and evolutional
rule of y' precipitates in a single crystal nickel-base superalloy with [011] orientation during tensile creep at 980 ‘C and 200 MPa. Results
show that the von Mises stress in the matrix channel that is 45° with respect to the loading direction is larger than that in the matrix
channel that is parallel to the loading direction when external loads applied along the [011] direction. The strain energy change in two
kinds of matrix channel is the driving force for the y' directional coarsening, the y’ phase developed along the [010] and [100] and
perpendicular to the [001] orientations, and formed lamellar raft morphology inclined 45° angle to the tensile stress axis.
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