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Abstract: To clarify the effect of composition optimization on the hot corrosion behavior of powder
metallurgy superalloys, a new powder metallurgy superalloy (hereinafter referred to as the new alloy) and
FGHO96 superalloy are selected as research objects. Gas hot corrosion and salt-coated hot corrosion tests are
carried out at 700, 750 °C, and 800 °C, and the hot corrosion behavior are analyzed by X-ray diffraction
(XRD), scanning electron microscopy (SEM), and electron probe micro analysis (EPMA). The results
show that the gas hot corrosion mechanism for both alloys is accelerated oxidation, while the salt-coated
hot corrosion mechanism involves the synergistic effect of oxidation and sulfidation. Compared with the
FGH96 alloy, the new alloy exhibits superior hot corrosion resistance, particularly at 800 ‘C . This
phenomenon is mainly attributed to the increasing contents of Co and Al element in the new alloy. The high
Co and Al contents promote the rapid formation of continuous and dense Cr,O; and Al,Oj; scales on the
alloy surface. Moreover, the high Co content suppresses the internal oxidation of Al and reduces the inward
diffusion of sulfur through the third-element effect, resulting in a complete and continuous Al,O; scale.
This effectively protects the alloy substrate and reduces the oxidation and sulfidation rates of the alloy.
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Table 1  Chemical compositions of new alloy and FGH96 alloy

(mass fraction/ %)
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Fig.1 Gas hot corrosion mass change kinetic curves of new alloy and
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Fig.2 Gas hot corrosion rate of new alloy and FGH96 alloy

at different temperatures
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Fig.3 Cross-sectional morphologies and corresponding elemental mappings of
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