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Abstract:

The formation mechanisms of the defects, such as blowhole, fine-cracks and arachnoid cracks, on the
surface of K465 nickel-based superalloy casting-ingot with large size have been studied by observing the
microstructure and measuring the concentration distributions of elements near the defects. The results show
that the volume of small amount of air from or on the inner surface of the ingot mold increases instantly
during pouring the melt into the ingot mold, and expands along the weak regions into the ingot, which is the
main reason of the blowholes occurrence on the ingot surface. The carbon layer on the inner surface formed
during the ingot mold preheating is drawn into the ingot mold by steel melt, and reacts with Ti in the melt to
form TiC with high brittleness. Thereforce, the fracture of TiC due to the ingot shrinkage during the cooling
should be main reason of the fine-cracks occurrence. The N-element impurities in raw materials that have not
been completely eliminated by high-temperature refining, as well as the "overwind" by the leakage of gas
from the vacuum furnace, can promote the formation of a large number of TiN particles in the melt. When
the melt with TiN particles is poured into the ingot mold, the accumulation of the TiN particles in the local
regions hinders the liquid phase flowing and the concentration exchange with the around regions. As a result,
a-W phase will precipitate in the region. On another hand, the TiN particles can promote the precipitation of
MC. Amounts of the MC precipitation will make a great microstructure difference between the local region
and its around, which results in the hot tearing to occur easily and the arachnoid cracks to form during the
ingot cooling.
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K465 nickel-based superalloy; large-sized casting ingot; surface defect; microstructure
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