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Crystal structure of the material has a significant contribution on its properties.  However, 
there is no universal model that can predict precisely the crystallographic structure of a stable 
material at specific composition and temperature. Since the 1950's, various prediction 
approaches were developed and yielded many different methods of computer simulation and 
innovative theories which are summarized in the review of Woodley et al. [1]. These methods 
are based on complicated calculations of quantum sizes. 
While reviewing former studies on Al-T-A system (where T=Transition metals and 
A=Actinides or Lanthanides), we found correlation between the aluminides formed at specific 
composition and their crystal structures.  In this study we tried to develop a simple approach 
useful in prediction of the crystallographic structure of stable Al-rich intermetallides found in 
the Al-T-A system. This system is one of the most complicated systems to predict using the 
conventional methods, because it includes multiple atoms in the unit cell in general and 
specifically - heavy atoms with unique electronic structure (f-orbital). Present research 
contains our conclusions regarding Al-T-A systems where T are 3d transition metals and A – 
Th, as an example of actinides. The stoichiometry which was chosen for this purpose was 
Al20T2Th. To verify our prediction, we prepared and characterized five alloys containing 
different 3d transition metals. The alloys were prepared by arc melting in UHP Argon 
atmosphere followed by rapid cooling during molding into rod shape. Thermal treatment was 
performed in order to homogenize the alloys with the purpose to attain the equilibrium phases 
in each system. Scanning and transmission electron microscopy (SEM and TEM) and X-ray 
powder diffraction methods were used for characterization of the as-received and heat 
treated alloys. The experimental results were in good agreement with our prediction.   
This research is a first step for development of a simplified crystal structure prediction method 
for the Al-rich intermetallics formed in Al-T-A system.  
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