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Abstract 
 A new diffusivity database for liquid, Fcc_A1, L12, Bcc_A2, Bcc_B2, and intermetallic phases in 

multi-component Al alloys is established based on the atomic mobility parameters in the binary and 

ternary systems. The interdiffusion coefficients are measured using diffusion couple method, and 

the diffusion coefficients in metastable forms are estimated via first-principles calculations or semi-

empirical correlations. The presently obtained diffusivities and those reported in the literature are 

then used to optimize the atomic mobilities of various elements. This new diffusivity database is 

validated by comparing the calculated and measured concentration profiles, diffusion paths, 

andKirkendall shifts for various binary, ternary and quaternary diffusion couples.  

The volume, viscosity, and thermal conductivity databases for the Al-Cu-Mg-Si quaternary alloys 

have been established via CALPHAD approach and experimental measurements of the 

corresponding thermophysical properties. It is indicated that the thermophysical properties predicted 

with the CALPHAD-type databases agree reasonably with the experimental ones. Work is in 

progress to establish the thermophysica property databases for the multi-component Alalloys. 

The above established thermophysical property databases along with our previously established 

thermodynamic database [9] are connected to phase field method in order to describe the 

microstructural evolution for several Al alloys during solidification and age-hardening.The 

simulated microstructures show reasonable agreement with the experimental ones.  
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