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Creep properties of a corrosion resistant single crystal superalloy
at different temperatures

SHI Zhenxue*, CHEN Hui, WANG Xiaoguang, LIU Shizhong

(Science and Technology on Advanced High Temperature Structural Materials Laboratory, AECC Beijing Institute of Aeronautical
Materials, Beijing 100095, China)

Abstract: The creep properties of a corrosion resistant single crystal superalloy at 760 °C/800 MPa, 980 °C/250 MPa and 1120 °C/
130 MPa are investigated. The creep fracture microstructure, fracture characteristic and dislocation morphology under different
conditions are analyzed using scanning electron microscopy(SEM) and transmission electron microscopy(TEM) . The results
indicate that the alloy exhibits good creep performance at 760 °C/800 MPa, 980 °C/250 MPa and 1120 °C/130 MPa, with its creep
curves showing similar three-stage creep characteristics. As temperature increases and stress decreases, the creep lives of the initial
and acceleration stages becomes shorter, while the creep life of the steady-state stage increases. Compared to 980 °C/250 MPa and
1120 °C/130 MPa, the creep rate during the initial stage is faster at 760 °C/800 MPa. Under 760 °C/800 MPa conditions, the y’ phase
retains its cuboidal morphology. The dislocation tangles forming in the matrix channels and stacking faults forming from some
dislocation cutting y' phase have a reinforcing effect. The creep fracture morphology of the alloy involves cleavage-like and ductile
dimple mixed fracture. At 980 “C/250 MPa and 1120 °C/130 MPa, the alloy exhibits obvious rafting behavior and topological
inversion of y' phase and y phase has finished. A high-density dislocation network forming at the y/y" interfaces have a reinforcing
effect. No stacking faults are observed to form. Dislocations cut into the y’ phase during the later stage of creep.The creep fracture

morphology is dominated by ductile dimple fracture. At 1120 °C/130 MPa, a small amount of lamellar ¢ phases precipitate along
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specific directions in the alloy, indicating good microstructural stability.

Key words: single crystal superalloy; creep property; microstructure evolution; fracture characteristic; dislocation morphology
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Fig. 4 Creep fracture surface morphologies of alloy at different conditions
(a)760 °C/800 MPa; (b)980 °C/250 MPa; (¢)1120 °C/130 MPa
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(b)980 °C/250 MPa; (c)1120 C/130 MPa
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