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BACKGROUND 
Alloy 22 (Ni-2Xr-13Mc4Fe-3W in wr%) has been pr-d by the US. 
Deparlmenl d Energl as the d e r  container material d the waste package 
tar containment d h w d  ra&oacriue waste m the pdenliil oeolopiul 
repitory at Yucca Mountain. Nevada. 
Fabhtion processes. such as cdd working. welding. and po~h*eld heat 
treatments. may aner the micmstruchlre and mos ion  reJislance d the 
Alloy 22 waste packaw outer containers. 
Solullon annealing has been proposed (Plinski 2001) to mitigate the 
detrimental etlects d phase instabilily and to remove residual stress 
created by taming and weldng operations &ring the tabdcation d lhe 
disposal mmlainers. 
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OBJECTIVES - Detemhe H\c phase stabilily d Anoy 22 affffec(td by elemenla1 aegregatim 
in We sdiditied weld microstructure using equilibrium and ScheilGulliver 
s d i i m h  simulations. 
Assess the effectiveness d the pmposed schl im-ameal i  treatments for 
Alloy 22 weldmenls based m experiments and thehennodynamic calculahs. 

SUMMARY 
* The effects d rdution annealing on Alloy 22 phase stability are related to the 

amount d the topakqicaNy dose-packed phases (i.e., P. a. and p). AM sdulion- 
annealing treamnls d tho welded materials at temperatures ranging tram 1125 
to 1330% enhanced precipitation d the secondary phases. Carnary to the 
progressive hanqlenization d the lusion zone alter solution annealing at 1125. 
1200, and 1 2 m .  abnormal grain growth was observed at 13o(rc. 

Soliditicatitm simulations pfedicled a high sdvus tampafalure lathe P phase in 
the May 22 welds, espedaily in the interdandfitic regions as a resun d Ma 
segregatbn &fmg the sdi i fa lkm d the welded &I. These Wennodynamic 
calarlations suggasl a rrdutii-annealing temperature window m We range d 
1265 and 1325% significantly higher than the w n e w  prqwsed sdulim 
annealing heatment d the Alloy 22 outer cylinders at 11SM: (Plinski 2001). 

Resuns ob(ained han born experinents and thermodyMmic cakalations indcate 
lhat !anger sduli iannealbq treatment times at temperatures dghtty higher 
than the calculated sdvua temperature d 1265% tar the P phase may be 
required. Additional evaluation maybe necessary In assesrjoe h e  sdutim 
annealing treatments and the possiMe detrimental effects o( tabricah 
processes on the localired ccfroslon pedormana d Me waste packages. 
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