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Interstitial impurities at grain boundaries influence the cohesive properties, for example they can 
enhance or attenuate grain boundary embrittlement in the body-centred cubic (bcc) transition metals 
and alloys, and thus the strength of these materials. Furthermore they can also change mechanical 
properties of grain boundaries by altering the energy barrier for sliding and migration, and thus the 
deformability of the host metal. Larger concentrations of impurities lead to precipitation and phase 
transformation at the interface [1]. 
 
In this paper we present results of ab-initio electronic structure calculations of mechanical 
properties of interfaces in bcc metals. We start with the influence of single interstitial impurities on 
grain boundary structure and cohesion in Nb and Mo [2]. We discuss the origin of the observed 
trends in terms of element size and bonding chemistry. Then the impurity concentration is increased 
to investigate the growth mechanisms of carbide precipitates in bcc metals [3]. Our results can be 
compared to high-resolution transmission electron microscopy pictures. Finally, the properties of 
Mo-MoCx and Cr-CrCx interfaces as a function of C concentration are discussed [4].  
 
In all parts we will adress the benefits and limitations of ab initio electronic structure calculations 
for the field of mechanical properties of interfaces. Links to computational methods operating on 
different length scales will be pointed out in our outlook on ongoing scale-bridging projects at 
ICAMS. 
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