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Fig. 2 Micrographs of the grains with refining treatment
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Fig. 4 Micrographs of the dendrites with refining treatment
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A Grain Refiner Based on Superalloys Ultrathin Parts and Its Casting
Process Adaptability

CAl Wen-bo', YANG Jin-xia?, MEMG Jie?
(1. Naval Equipment Department, Xi'an 710021, Shaanxi, China; 2. Institute of Metal Research, Chinese Academy of Sciences,
Shenyang 110016, Liaoning, China)

Abstract:

Based on the formation of coarse grains and columnar crystals caused by ultra-high temperature pouring of
thin-walled parts, the composition of refiner was optimized, and the addition amount and particle size of the
refiner were adjusted to prepare superalloy samples with different grain sizes. The grains and microstructure
were observed by optic microscope (OM), scanning electron microscope (SEM) and transmission electron
microscope (TEM), and the refining mechanism and process adaptability were analyzed. The results showed
that the elements C, Al, Cr, Nb, Co and Ti in the core of the refiner had heterogeneous nucleation, and the
external elements Ni, W and Nb could inhibit the high temperature decay of the refiner; Ti, Nb, W and Cr in
the refiner increased nucleation substrate by forming carbides; Ti was heteronucleated by TiAl; with a square
lattice; Co directly act as the nucleation substrate of face centered cubic lattice ( phase, or increased the
nucleation substrate by generating CoAl with a body centered square lattice structure, which refined grains.
On the premise of ensuring the refining effect within the required pouring temperature range of 1 545-1 635 °C,
the appropriate range of process parameters such as the amount of refiner, particle size and holding time was
provided.

Key words:
superalloy; refining mechanism; refiner; process adaptability; heterogeneous nucleation
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