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Table 1 Chemical composition of Fe1gNiz3C0z5Cr1MosWNbsC,

atomized alloy powder

Element l% Element wl%
Fe 14.10 W 4.30
Ni 20.30 Nb 3.21
Co 23.30 Cc 0.66
Mo 12.30 Other 5.93
Cr 15.90 Total 100.00
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Fig.1 Phase analysis of atomized alloy powder
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Fig.3 Differential thermal analysis of atomized alloy powder
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Fig.2 Microstructure of atomized alloy pow
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Table 2 Chemical composition of point 1~5 in Fig.5 (w/%)
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Phase analysis of atomized alloy powder after sintering
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Fig.5 Energy dispersive analysis of alloy hot pressing sintered at
1100 C

Element 1 2 3 4 5
Fe 5.05 0.57 0.79 19.96 6.08
Ni 8.14 0.43 0.43 24.61 10.28
Co 12.02 0.67 0.87 28.72 14.98
Mo 33.02 0.00 2.34 3.35 34.31
Cr 12.23 0.69 1.77 18.81 14.69
w 15.78 0.00 0.00 2.97 15.66
Nb 12.46 0.00 0.00 0.00 0.00
c 0.73 0.13 0.20 0.31 0.89
0] 0.57 57.52 56.16 1.27 0.49
Si 0.00 39.99 37.44 0.00 2.62

Total 100.00
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Fig.7 Effect of hot pressing sintering temperature on density
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Fig.8 Microstructures of superalloy at different hot pressing sintering temperatures: (a) 950 ‘C, (b) 1050 C, and (c) 1130 C
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Fig.9 Mechanical properties of superalloy at different second

sintering temperatures
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Fig.10 Microstructures of superalloy at different second sintering temperatures
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Sintering Properties and Microstructure of Fe-Ni-Co-based Superalloy Atomized
Powder

Sun Chongfeng®, Dang Xiaofeng®, Li Shengwen?, Xi Shenggi’, Wang Hong®, Wu Yanrong®
(1. State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)
(2. Xi’an Thermal Power Research Institute Co., LTD, Xi’an 710032, China)
(3. Dongfang Turhine Co., LTD, Deyang 618000, China)

Abstract: FeigNi;3sCo5CraiMogWNbsC, superalloy powders were synthesized via an atomization method, and phase composition,
morphology and thermal stability of the composite powders were characterized. Afterwards, Fe-Ni-Co-based superalloy was prepared by
vacuum hot-pressing sintering and further second sintering of atomized alloy powders. The results show that the sintered Fe-Ni-Co-based
superalloy mainly consists of austenite phase and MsC carbide phase that is a strengthening phase. The superalloy has uniform structure,
high tensile strength and low elongation after vacuum hot-pressing sintering. After further second sintering, the microstructure of the
superalloy becomes more homogeneous, the tensile strength decreases slightly and the elongation rate significantly increases.

Key words: Fe-Ni-Co-based superalloy; sintering properties; microstructure
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