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1 4 FGH113A & & bR HAC BE A CEVE+B 2K,
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Fig.1 Microstructures of FGH113A alloys after SHT (a), and after long-term aging of 760 ‘C/100 h (b), 815 “C/100 h (c), 760 ‘C/440 h (d),
815 ‘C/440 h (e), 760 “C/1010 h (f), 815 "C/1010 h (g), 760 ‘C/2020 h (h), and 815 C/2020 h (i)
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Fig.2 Statistics of grain size of FGH113A alloys (ASTM-American

society for testing and materials)
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Fig.3 Morphologies of secondary y' precipitates of FGH113A alloys after SHT (a), and after long-term aging of 760 ‘C/100 h (b),
815 ‘C/100 h (c), 760 “C/440 h (d), 815 C/440 h (e), 760 ‘C/1010 h (f), 815 ‘C/1010 h (g), 760 ‘C/2020 h (h), and 815 “C/2020 h (i)
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Fig.4 Statistics of secondary y’ precipitates of FGH113A alloys: (a) average size and (b) volume fraction
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E15 FGHL13A &< fEA A ROIRAS T AL e 34
Fig.5 Carbide morphologies of FGH113A alloys after SHT (a), and after long-term aging of 760 °C/440 h (b), 815 °C/440 h (c),

760 ‘C/2020 h (d), and 815 ‘C/2020 h ()
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Fig.6 Distribution of carbide precipitated phases and EDS element mappings of FGH113A alloy after SHT
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Fig.7 Distribution of carbide precipitated phases and EDS element mappings of FGH113A alloy after 815 “C/2020 h aging
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Fig.8 Tensile properties of FGH113A alloys at 704 and 760 °C: (a) tensile strength, (b) yield strength, and (c) elongation
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Microstructure Long-term Stability of Powder Metallurgy Superalloy FGH113A (WZ-A3)

Xiong Jiangying™?, Yin Chao? Wang Chong?, Guo Jianzheng™?
(1. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)
(2. Shenzhen Wedge Central South Research Institute Co., Ltd, Shenzhen 518000, China)

Abstract: The evolution of grain structures, ' strengthening phases and carbides of FGH113A (WZ-A3) alloy during long-term aging treatment at
760 and 815 <C were studied by means of optical microscope (OM), scanning electron microscope (SEM), and energy dispersive spectrometer
(EDS) and the effect of long-term aging on the tensile properties of the alloy was analyzed. The results show that the long-term aging at 760 and
815 <T has no significant effect on grain size and grain morphology of the alloy. After long-term aging at 760 <C for 2020 h, the size and
morphology of the y' strengthening phases have no obvious change, the carbides have changed from dispersed granular particles to aggregated at
grain boundaries. After long-term aging at 815 <T for 440 h, the y' phases begin to grow and the morphology changes from quasi-cubic to
quasi-spherical, and needle-like carbides begin to precipitate in the grains. After 2020 h, granular carbides are enriched at the grain boundaries and
form chains; at the same time, the number of needle-like carbides precipitated in the grains further increased. Under the tensile test condition of
704 and 760 T, the tensile strengths of the alloy during long-term aging treatment of 760 <C/440 h and 760 <C/2020 h are equivalent, but the yield
strengths increase slightly after 2020 h; the tensile properties of the alloy show similar discipline under long-term aging at 815 <C. The key reasons
for the better tensile strength stability of the alloy are attributed to the stable grain structures and the pinning effect of grain boundary carbides. The
new nickel-based powder superalloy FGH113A exhibits excellent stability under long-term aging at 760 and 815 <C.
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