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Abstract;

The stress rupture tests at 770 ‘C under different stresses (160, 200, 260 MPa) were conducted

on TG700A nickel-based alloy. The microstructure and stress rupture behavior of the alloy were studied. The results

show that the original microstructure of the tested alloy was composed of equiaxed austenite; fine spherical ¥’ phase

precipitated in the grains uniformly, and granular Cr-rich M,; Cs carbides existed at the grain boundaries. After

. . . / . .
stress rupture, no new precipitates were found in the microstrucutre, and coarsened ¥ phase near grain boundaries

and ¥’ phase depletion zone at grain boundaries appeared. The stress rupture mode of the tested alloy was mainly

intergranular fracture. The localized plastic deformation at grain boundaries led to localized stress concentration,

promoting the formation of creep voids or cracks. The crack propagated along the interface between ¥ and ¥' phases

or the ¥’ phase depletion zone.
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Table 1 Chemical composition of TG700A nickel-based alloy (mass) %
Cr Co Al Ti Nb Fe Mn Mo Si Cu N Ni
25.44 20.55 1.43 1.35 1.42 0.24 0.02 0.49 0.07 0.03 0.002 &
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Fig.1 Size of stress-rupture specimen
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Fig.2 Equilibrium phase diagram of tested alloy: (a) global phase diagram and (b) partially enlarged phase diagram
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Fig.3 Microstructure of tested alloy before stress rupture test and EDS pattern of precipitate on grain boundary:

(a) OM morphology; (b) SEM morphology and (¢) EDS pattern
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Fig.4 Microstructures at gauge section away from fracture of tested alloy after stress rupture under different stresses
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Fig.5 Fracture morphology of tested alloy after stress rupture under different stresses
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Fig.6 Micromorphology of longitudinal section close to fracture of tested alloy after stress rupture under 200 MPa:

(a) OM morphology; (b) SEM micrograph of creep cavities and (¢) SEM micrograph of crack propagation
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Fig.7 EBSD morphology of longitudinal section close to fracture of tested alloy after stress rupture under 160 MPa: (a) Kikuchi band contrast;
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(b) partial enlargement of Fig.(a); (c) Kernel average orientation and (d) partial enlargement of Fig. (c¢)
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