






  

Multivariate mathematical models were created to 
simulate crucibles being used in aluminum foundry 
applications with detailed materials characterization 
data as inputs. The aim was to investigate the effects 
of crucible geometry and materials properties 
changes on the overall energy efficiency of the 
furnace toward melting and holding metal. Effects of 
key thermal properties were also studied to 
understand their influence on energy efficiency and 
t h e r m a l  s t r e s s e s ,  a n o t h e r  ke y  fa c t o r  i n 
understanding crucible behavior. Problems with 
evaluating these changes practically in foundries 
stems from the inability to separate out extrinsic 
factors that also affect furnace efficiency, such as 
unique configurations, furnace condition and, in 
some cases, poor operating practices. Since melting 
and holding metal in crucibles accounts for a large 
portion of energy demand in the foundry industry, 
recent advancements in crucible technologies 
resulting from these studies could significantly 
impact cost-efficiency and carbon footprint across 
the industry. In case studies of applications such as 
aluminum melting and holding, considerable 
improvements in field performance have been 
reported.


























































