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EFFECTS OF SOLIDIFICATION-INDUCED SEGREGATION ON ALLOY 22 PHASE STABILITY

BACKGROUND
Alioy 22 (Ni-22Cr-13Mo-4Fe-3W in wt%) has been proposed by the U.S.
Department of Energy as the outer container material of the waste package
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SUMMARY

for containment of high-level radicactive waste in the potential geologicat

reposﬂory at Yucca Mountain, Nevada.

such as cold

created by forming and welding op

rking, wetding, and postweld heat
treatments, may alter the microstructure and corvosion resistance of the
Alloy 22 waste package outer containers.
Solution annealing has been proposed (Plinski 2001} to mitigate the
detrimental effects of phase instability and to remove residual stress

disposal containers.
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The effects of solution annealing on Alloy 22 phase stability are related to the
amount of the topologically ciose-packed phases (i.e., P, g, and p). All solution-
annealing treatments of the welded materials at temperatures ranging trom 1125
to 1300°C enhanced precipitation of the secondary phases. Contrary to the
progressive homogenization of the fusion zone after solution annealing at 1125,
1200, and 1250°C, abnormal grain growth was observed at 1300°C.

Solidification si ions predicted a high solvus temp for the P phase in
the Alloy 22 welds, especially in the interdendritic regions, as a result of Mo
segregation during the solidification of the welded metal. These thermodynamic
calculations suggest a solution-annealing temperature window in the range of
1265 and 1325°C, significantly higher than the currently proposed solution-
annealing treatment of the Alioy 22 outer cylinders at 1150°C (Plinski 2001).

Resutts obtained trom both experi and thermodynamic calculations indicate
that longer solution-annealing times at temp slightty higher
than the caleul solvus of 1265°C for the P phase may be
required. Additional evaluation maybe r yin ing the solution-

ling and the possible deti i effects of fabrication
p on the localized corrosion p 1ce of the waste packages.
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