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[#FRME Brief summary of your presentation]
In order to achieve higher thermal efficiency and decreased emissions, Advanced ultra supercritical (A-USC)
steam power plant in which the main steam temperature is raised above 700°C, is developing. Ni-base
superalloys have been considered as a candidate material for use in the high-temperature section of an
A-USC plant. Since these materials are exposed to the high-temperature steam, it is important to investigate
environmental effects on material degradation. There is only limited knowledge about the environmental
effects on the cracking behavior of Ni-base superalloys in the temperature range proposed for an A-USC
plant.
In the current study, crack growth of the Ni-base superalloy alloy 625 at 750°C in a steam environment was
investigated by crack growth tests under cyclic loading using a compact tension specimen. These results
were compared to those obtained in a dry air environment at the same temperature. In particular, the
dependence on the cyclic loading period was investigated to elucidate the effects on fatigue crack growth and
creep crack growth in steam and dry air environments. In addition, the cross sections of crack paths were
observed using scanning electron microscopy (SEM) and electron backscatter diffraction (EBSD), and
compositional analysis of the oxides near the crack tips was carried out using energy dispersive X-ray
spectroscopy (EDS) on the SEM in order to find correlations between loading cyclic period, environments,
oxides, and crack paths.
It was revealed that in both environments, the accelerations of the crack growth rates occurred at larger cyclic
loading periods, and the degree of acceleration tended to increase with longer cyclic loading periods.
However, in a steam environment, the cyclic loading period region where the acceleration occurred was
larger than that in a dry air environment. In addition, the degree of the acceleration was also bigger than that
in a dry environment.
According to characterization of crack paths on the specimens, there seems to be a correlation between the
fraction of the length of intergranular path and the degree of acceleration of the crack growth rates. It was
thought that steam oxidation enhanced intergranular crack growth. It is believed that the oxidation of MgC

carbide causes the acceleration of the crack growth rate.
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