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Fig.1 Initial microstructure of FGH96 alloy
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Table 1 Chemical composition of powder metallurgy FGH96 alloy (w/%)

Cr Co Mo w Ti Al

Zr Ni N O H C

15.98 12.96 3.89 3.98 3.85 2.21 0.73

0.033 Bal. 0.0018  0.0096 0.000144  0.051
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Fig.2 EPMA analysis of elemental composition of turbine disk edge of FGH96 alloy
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Fig.3 SEM images of powder metallurgy FGH96 alloy after solution treatment for 1 h at different temperatures: (a) 1110 C,

(b) 1130 °C, (c) 1150 °C, (d) 1170 ‘C, and (e) 1190 C
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Fig.4 Curve of the average grain size increasing with the

solution temperature for FGH96 alloy
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Fig.5 FESEM images of intragranular ' morphologies of FGH96 alloy after over solution treatment at 1130 “C at different cooling
rates: (a) 10 ‘C/min, (b) 70 °C/min, (¢) 200 °C/min, (d) 450 “C/min, and (e) 7000 ‘C/min
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Fig.6  Effect of different solution temperatures on tensile

strength of FGM96 alloy
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Fig.7 Intragranular secondary y' phase of the samples cooled at different solution temperatures: (a, b) 1080 ‘C and (¢, d) 1130 C
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Fig.8 Effect of cooling at different cooling rates on tensile

strength at 650 C of the sample after solid solution at
1130 C
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temperatures conditions under 704 ‘C/690 MPa
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Fig.11 TEM Dislocation configuration of sample with different cooling rates after creeping: (a) 10 ‘C/min, creep to 68 h interrupt;

(b, ¢) 200 C/min, interrupted after 0.2% plastic deformation; (d, e, f) 7000 °C/min, interrupted after 0.2% plastic deformation
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Microstructure and Mechanical Properties of FGH96 Alloy

An Zhen', Han Hao', Li Fulin®, Fu Rui’, Meng Guanghuil, Ding Xv!, Cao Jingl, Fu Baoquan3, Ke Peng1
(1. Xi’an Aeronautical University, Xi’an 710077, China)
(2. Central Iron and Steel Research Institute, Beijing 100081, China)
(3. Western Superconducting Technologies Co., Ltd, Xi’an 710018, China)

Abstract: The microstructure evolution and mechanical properties of powder metallurgy FGH96 alloy under different solution heat
treatment conditions were analyzed by electronic probes, field emission scanning electron microscopy and other advanced detection
methods. The results show that bright white granular boride phase is observed in the edge of the powder metallurgy FGH96 alloy turbine
disk by electron probe. According to the scanning results of the control element, it can be ascertained that the boride phase is mainly rich
in elements W and Mo. As the solution temperature increases from 1080 to 1160 °C, both tensile strength and yield strength increase
slightly, and they increase with increasing cooling rate. FGH96 alloy after the treatment with different solution temperatures exhibits
comparable creep performance; however, as the cooling rate increases, the creep resistance is greatly increased.

Key words: FGH96 alloy; superalloy; microstructure evolution; solution treatment
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