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One outstanding technological problem yet to be solved is the localization and failure of 
high-strength steel alloys due to hydrogen embrittlement. Hydrogen atoms affect the 
dislocation core causing the plastic deformation to localize and thus to decrease the 
material capacity for plastic deformation. Better understanding of the role of hydrogen 
will lead to reliable computational models that incorporate hydrogen effects and diffusion 
through dislocation-densities evolution laws.  

Here we present large scale molecular dynamics simulations of the dislocation-density 
evolution and surface morphology in bi-crystal structure. The interrelated effects of size, 
GBs type and loading direction are investigated relative to the hydrogen concentration.   
 


