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Abstract/Résumé : The effects of Ti and Zr transition metal impurities located in the bulk as 

well as at the Sigma 5 (310)[001] tilt grain boundary in an ordered (D0(3)-Fe3Al) intermetallic were 

studied by means of ab-initio calculations. In the bulk, FeII sites are the preferential sites for 

vacancies while Ti and Zr prefer to reside on FeI sites. The interface energy of a clean Sigma 5 (310) 

interface has been found to be (0.36 J/m(2)). The lowest formation energies for the T.M. 

substitutions have always been obtained on FeI sites on the first plane away from the exact grain 

boundary interface. Ti and Zr impurities are found to reduce the interface energies on various sites of 

this Sigma 5 (310) grain boundary by an average of 14% and 22%, respectively. However, significant 

differences between the behavior of Zr and Ti atoms were revealed. Ti is within the bulk, while, 

comparatively, Zr is stable within the grain boundary both as an insertion (with Fe first neighbors) 

and as a substituting element (on FeI and FeII sites). Also, the creation of FeII vacancies in a Ti-doped 

boundary is energetically costly while it is favored in a Zr-doped one. (C) 2012 Elsevier Ltd. All rights 

reserved. 
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