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Abstract 
 
Quantitative numerical simulations and qualitative evaluations are conducted to elucidate 
thermo-mechanical behaviour during pouring and solidification of molten glass into a 
stainless-steel cylindrical container. Residual stress and structural integrity in this casting / 
vitrification process is important because it can be used for long-term storage of high-level 
nuclear wastes. The predicted temperature and stress distributions in the glass and container 
agree well with previous measurements of the temperature histories and residual stresses.  
Three different thermal-stress models are developed using the finite-element method and 
compared. Two simple slice models were developed based on the generalized plane strain 
assumption as well as a detailed two-dimensional axi-symmetric model that adds elements 
according to the stages of pouring glass into the stainless steel container. The results reveal 
that mechanical interaction between the glass and the wall of the stainless steel container 
generates residual tensile stresses that approach the yield strength of the steel. Together, these 
results reveal important insights into the mechanism of stress generation in the process, the 
structural integrity of the product, and accuracy of the modelling-tool predictions. 
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