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Wrought Ni-base superalloys are materials that have been used in aircraft engines because of its excellent heat resistance.
In recent years, it has attracted attention as candidate materials for Advanced Ultra-Supercritical (A-USC) power plants to
increase efficiency. Since A-USC plant members are very large, it is expected that there will be a difference in cooling rate
after solution treatment between the center and the outer periphery of the members. In this study, the effect of the cooling rate
after solution treatment is first investigated, and then the microstructure evolution during aging treatment for each cooling

specimen is systematically examined.

First, using Udimet 720Li, The size of the y' precipitates, d increased continuously with the decrease of the cooling rate,

after solution treatment with decreasing cooling rate, the shape of the y’ precipitates changed from spherical to octodendritic.

Next, using Udimet 520, for the specimens with high cooling rates such as water quenching (WQ), d increased during the
isothermal aging along with the LSW model. On the contrary, the y' particles exhibited an octodendritic shape for the as
furnace cooling (FC) specimen, and the octodendritic character of the y' particles was emphasized during the isothermal

aging resulting in the splitting of the y’ particles,.

Finally, using four superalloys with a wide range of the lattice misfit, § and volume fraction, the morphology evolution of
Y’ particle can be classified into three types: (A) For || <0.10%, the spherical morphology remains unchanged with
increasing d, (B) In the case of 0.10=d|<0.30%, the y’ morphology evolves from spherical to cuboidal with remaining
coherency at the y/y' interface with increasing d, accompanied by the alignment of cuboidal y' precipitates, (C) when |d] =
0.30%, the morphology evolution of vy’ is from spherical to cuboidal and finally to globular. The coherent y/y" interface

changes to semi-coherent with the coalescence of y’ precipitates.
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