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Table1 Chemical composition of GH4080A (w/%)
Steel Cr Ti Al Fe Si Mn Cu C N Ni
SMC 19.76 2.43 1.42 0.55 0.06 0.062 0.03 0.065 0.0037 Bal.
FG 19.68 2.27 15 0.18 0.027 0.013 <0.005 0.051 0.003 Bal.
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Fig.1 Results of GH4080A alloy notch stress rupture tests at 630 C

under different loads
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Fig.2 Grain microstructures of GH4080A alloy bar after standard heat treatment: (a) edge of FG; (b) core of FG; (c) edge of SMC; (d) core of SMC
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Table 2 Grain size (ASTM) and grain size of GH4080A alloy

Edge of Coreof  Edge of Core of
Specimen type
FG FG SMC SMC
Grain size (ASTM) 4 2.7 4.9 4.1
Grain size/pm 90.4 139 66.4 87
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Fig.3 Fracture morphologies of GH4080A alloy notch stress rupture tested specimens at 630 ‘C under different loads: (a, a;) 425 MPa, edge of FG;
(b, b1) 425 MPa, core of FG; (c, ¢1) 545 MPa, edge of FG; (d, d;) 545 MPa, edge of SMC
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Fig.4 Longitudinal section microstructures of GH4080A alloy notch stress rupture tested specimens under different loads at 630 “C near fracture
zone: (a) 425 MPa, edge of FG; (b) 425 MPa, core of FG; (c) 545 MPa, edge of FG; (d) 545 MPa, edge of SMC

Ni-superalloy
111

101

515 GHA080A &< 7F 630 “C /N RIBAT 251  BR 171475 AU 11 B3 0L 48R T 2EL 23 1 A b B 1)
Fig.5 Grain orientation distributions of longitudinal section of GH4080A alloy notch stress rupture tested specimens at 630 ‘C under different
loads: (a) 425 MPa, edge of FG; (b) 425 MPa, core of FG; (c) 545 MPa, edge of FG; (d) 545 MPa, edge of SMC
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Fig.6  Grain boundary characteristics of GH4080A alloy notch stress rupture tested specimens at 630 ‘C under different loads near fracture zone:

(a) 425 MPa, edge of FG; (b) 425 MPa, core of FG; (c) 545 MPa, edge of FG; (d) 545 MPa, edge of SMC
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Fig.7 Schematic diagrams of stress rupture deformation at high
temperature: (a) grain boundary slip and (b) intracrystalline

plastic deformation
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Fig.8 Grain boundary misorientation distribution for GH4080A alloy notch stress rupture tested specimens under different loads at 630 C:

(a) 425 MPa, edge of FG; (b) 425 MPa, core of FG; (c) 545 MPa, edge of FG; (d) 545 MPa, edge of SMC
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Effects of Microstructure Near Fracture Zone on Notch Stress
Rupture Properties of GH4080A Alloy

Yu Kai, Qiao Fengyuan, Zhang Maicang
(University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Taking GH4080A alloy as an alternative alloy for fastener application the steam turbine running at the temperature near 630 °C
high-temperature notch stress rupture tests under different loads were carried out on the standard heat treated materials which were melted from
Special Metals Corporation (SMC) and Fushun Special Metal Company (FG). Then, the relationship between characteristics of microstructure near
facture zone and the dispersivity of rupture life was investigated by OM, SEM and EBSD analysis. The results show that the difference of rupture
life for specimens melted from FG is mainly due to the different grain size distribution at edge and at the center of the billet bar. The grain size of
the core parts of FG is the largest and the rupture life is the strongest. The reason for the difference of rupture life for specimens at the billet bar
edge melted from FG and SMC is the different deformation mechanisms under rupture loads. Grain boundary sliding is the dominant deformation
for specimens melted from FG, while the dominant deformation for specimens melted from SMC is the coordination between grain boundary
sliding and intracrystalline plastic deformation.
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