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Experimental Approach 

Compositions Investigated 
• Calcia-doped Alumina (30, 100, 500 ppm) 
• Silica-doped Alumina (200, 500 ppm) 
• Magnesia-doped Alumina (500 ppm) 
• Neodymia-doped Alumina (100 ppm) 
 
Wide Temperature Range: 1300-2020oC 
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Grain Growth Kinetic Types 

S.J. Dillon, M. Tang, W.C. Carter, M.P. Harmer, “Complexion: A new concept for 
kinetic engineering in materials science,” Acta Mater. 55[ 18] 6208-6218 (2007) 



Nanoscale Interface Structure 

Variation in structure on nano-scale can produce 
orders of magnitude changes in properties 
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Cu	
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Comparison	
  of	
  2	
  Model	
  Systems	
  
Miedema	
  Model:	
  
ΔHmix

(50%Ni-­‐50%Bi)	
  =	
  -­‐3.7	
  kJ/mol	
   ΔHmix
(50%Cu-­‐50%Bi)	
  =	
  +3.56	
  kJ/mol	
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Preliminary	
  Dihedral	
  Analysis	
  
Measuring	
  Δγ for:	
  
Δγ=Δρ[-­‐T(ΔSI-­‐ΔSII)+(ΔHI-­‐ΔHII)]	
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