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Effect of Powder Treatment on Oxygen Content,
Microstructure and Mechanical Properties
of FGH9S Superalloy

Fan Xiaoshuo, Liu Yufeng, Yuan Hua
(Science and Technology on Advanced High Temperature Structural Materials Laboratory ,
AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The effects of powder particle size, powder treatment technology and powder treatment environment on oxygen
content of FGHI5 alloy were studied by chemical composition analysis, scanning electron microscope, transmission elec-
tron microscope (TEM) and mechanical property detection. The results showed that the powder treatment environment
had great influence on the oxygen content and microstructure of FGH95 alloy, and the oxygen content of the alloy was in-
creased by 115% compared with that of the degassed alloy prepared in the inert gas environment after the atomized powder
treated in air with the same particle size, the oxygen content of FGH95 alloy prepared in low oxygen environment was only
0. 003 9%, which significantly improved the PPB structure in the alloy. Similarly the oxygen content of FGH95 alloy pre-
pared by 0-45 pwm powder increased by 33% than that by 0-75 pwm powder after the degassed treatment at room tempera-
ture and 450 °C in the inert gas environment. Powder treatment temperature has little effect on oxygen content of alloy
which prepared by powder treated in low oxygen environment under the same conditions. The FGH95 alloy with different
oxygen content had little effect on the strength at room temperature , but the ductility of the alloy was decreased with the in-
crease of oxygen content.

Key Words: Nickel-based Superalloy; Powders; Oxygen Content; Hot Isostatic Pressure; Microstructure; Mechanical
Properties
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Table 1 The main element composition of FGH95 alloy %
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Table 2 The process scheme of FGH95 alloy powder treat-
ment
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Fig. 2 Oxygen content of FGH95 alloy ingot prepared by differ-
ent processes
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The oxygen content of FGH95 powder under different heating temperatures and different powder sizes : (a) different heating
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Fig. 3 Morphology of FGH95 alloy powder with two particle sizes :

(a) sample 1, (b) sample 2
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Table 3 The gas content of two FGH95 alloy powders %
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Fig. 5 Microstructure of FGH9S5 alloy under hot isostatic pressure by different processes
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Fig. 4 Particle size analysis of two kinds of FGH95 alloy powder :

(a) sample 1, (b) sample 2
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C and D, respectively
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Fig. 7 The y' phase of FGH95 alloy prepared by D process :

(a)the y' phase of HIP sample, (b)the vy’ phase of heat treated

sample
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Fig. 10 The grain boundary morphology and diffraction pattern of the FGH95 alloy prepared by two processes : (a)process A, (b)pro-

cess D, (c)diffraction spots
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