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Fig. 1 Creep curves of alloys at 1040 ‘C and 137 MPa
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Fig. 2 Creep curves of alloy under different conditions and
high temperature: (a) Applied stress at 137 MPa and different
temperatures; (b) Applied at different stresses and 1070 ‘C
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Fig. 3 Dependence of strain rates during steady state creep of
alloy on temperatures and stresses: (a) Strain rates and

temperatures; (b) Strain rate and applied stresses
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Fig. 4  Microstructure of single crystal nickel based

superalloy after fully heat treatment
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Fig. 5 Microstructure of alloy crept at 1070 ‘C and 137 MPa
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Fig. 6 Microstructures in different regions of alloy crept at 1070 ‘C and 137 MPa for 239 h up to fracture: (a) Schematic diagram of

marking observed regions in specimen; (b), (c), (d), (e), (f) SEM morphologies corresponding to regions 4, B, C, D and E of

specimen, respectively
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Fig. 7 Deformation feature of y'/y phases in alloy crept at 1070 “C and 137 MPa for 239 h up to fracture: (a) Microstructure in

region far from fracture; (b) Microstructure in region near fracture
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Fig. 8 Microstructures in region near fracture of alloy crept at 1070 ‘C and 137 MPa for 239 h up to fracture: (a) Initiation of crack;

(b) Growth of crack; (c) Propagation of crack
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Creep and damage behavior of containing Mo nickel-based
single crystal superalloy at high temperature

LIANG Shuang" % TIAN Su-gui', LIU Zhi-xin" %, XUE Yong-chao'

(1. School of Materials Science and Engineering, Shenyang University of Technology, Shenyang 110870, China;
2. Department of Mechanical and Electrical Engineering, Yingkou Institute of Technology, Yinkou 115000, China)

Abstract: By means of creep property measurement and microstructure observation, the creep and damage behaviors of
containing 3% and 5% (mass fraction) Mo single crystal Ni-based superalloy at high temperature were investigated. The
results show that, compared to 3%Mo single crystal superalloy, the 5%Mo superalloy displays a better creep resistance
and longer creep life, the creep life of alloy at 1040 ‘C and 137 MPa is measured to be 556 h. The deformation
mechanisms of the alloy during steady state creep are dislocation slipping in y matrix and climbing over the rafted y’
phase. In the later stage of creep, the deformation mechanism of alloy is dislocation shearing into the rafted y’ phase. As
the creep going on, the alternate activation of dislocations slipping resulted in the twisted of rafted y' phase promotes the
initiation and propagation of crack occurring in the interface of y/y’ phase, until fracture, which is thought to be the
damage and fracture mechanism of alloy during creep at high temperature.

Key words: Ni-based single crystal supperalloy containing Mo; microstructure; creep; deformation mechanism; fracture
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