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Influence of & Phase Formation on Static Recrystalllzatlon of Inconel 718
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The mechanical properties of Inconel 718
superalloy are fundamentally dependent upon the size
and uniformity of the grain structure. In this study, &
phase precipitation influences on the grain refinement
during static recrystallization are compared between
hot forging and cold forming.

Adopting an alternative approach, this study
shows that a full static recrystallization effect of grain
size 31.8 £ m can be obtained in Inconel 718
superalloy by solution heat treating the as-forged
component at a minimum temperature of 1000°C for
10 min. In addition, the experimental results confirm
the importance of controlling the forging conditions
such that both the size and the amount of § phase

precipitates formed at the grain boundaries during the

forging process are reduced. Specifically, it is shown
that if a large number of coarse & phase precipitates
remain within the partially-recrystallized, forged
microstructure, these precipitates prevent the grains
from undergoing static recrystallization during heat
treatment processing and therefore prevent a further
refinement of the grain structure. When the hot
forging process is replaced by cold forming and
followed by heat treated to 950°C for 15 min. Because
the & phase immediately precipitated and retarded the
static recrystallizated grain growth. The average of
grain sizes are refined form 67 ym to 2~3 y m.
Clearly, the grain refined effect of proposed process is
superior to thermomechanical process.

Keywords: thermomechanical; static recrystallization;

superalloy; ¢ phase
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