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Randomly Orientated Eutectic Grains in Single Crystal Castings of
Superalloys

MA De-xin'?, WANG Fu®
(1. Wedge Central South Research Institute, Shenzhen 518045, Guangdong, China; 2. Central South University, Changsha
410083, Hunan, China; 3. Xi’ an Jiao Tong University, Xi’ an 710049, Shaanxi, China )

Abstract:

In the present work, the y/y' eutectics in the as-cast structure of Ni-based superalloys and their formation
mechanisms were investigated. For the superalloys with carbon addition such as CM247LC, three different
nucleation modes of y/y' eutectics at the final stage of solidification are found: nucleation on the existing y
dendrites and on the MC carbides respectively, as well as nucleation directly in the interdendritic liquid. The
y/y'" eutectics nucleated trough the latter two modes have different crystallographic orientation from the y
dendrites. For the superalloys without carbon addition such as CMSX-4, the y/y' eutectics nucleate either on
the existing y dendrites or from the interdendritic liquid, revealing the same crystal orientation with y matrix
or the independent random orientations, respectively. As a result, there always exist the randomly orientated
eutectic grains in the solidification structure of Ni-based superalloys. It indicates that the macroscopically
defined SC castings are, in reality, polycrystalline at a microscopic scale.

Key words:
supperalloy; directional solidification; single crystal; randomly orientated eutectics; grain defects
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