(18) Preventing Solidification Defects in Large Superalloy Castings Used in Advance Electric power
Systems

This two-year effort will study macrosegregation in superalloy remelting processes. Weaknesses in
existing models, particularily the inability to accurately predict partition coefficients of key elements
under real operating conditions, will be addressed. Compositional effects of individual allowing elements
in different alloys will be characterized so that a comprehensive database will be available un a useable
format. A predictive methodology incorporating advanced computation technologies will be developed.
Alloy index of freckle and center segregation formation can be determined for complex alloy
compositions with efficient computational and laboratory analysis. The ultimate goal is to develop a
predictive technology that can be applied commercially to prevent solidification defects for large
superalloy castings used in advance electric power systems.
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