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INFLUENCE OF GRAIN STRUCTURE ON THE MECHANISMS OF PLASTICITY 

NUCLEATION IN BCC METAL UNDER MECHANICAL LOADING 

Korchuganov A.V., Zolnikov K.P., Kryzhevich D.S. 

Institute of Strength Physics and Materials Science SB RAS, Tomsk 

 
The study of atomic mechanisms of plasticity nucleation in metallic materials is crucial for 

design of new materials for different practical applications. Experimental, theoretical and computer 
simulation studies show that the nucleation of plasticity is realized by structural transformations on 
the atomic scale [1-5]. The features of these transformations largely depend on the stress 
distribution which is determined by the internal structure of the material. In view of the small 
spatial and temporal scales of processes at the microscopic level, computer simulation is one of the 
most effective approaches for studying the dynamics of plasticity nucleation in materials. In the 
present work, the influence of the grain structure characteristics and features of stress distribution 
on the activation of various deformation mechanisms of bcc iron was studied in the framework of 
molecular dynamics simulation. The nucleation of plasticity under constrained shear deformation in 
the nanocrystalline iron samples with different grain sizes is investigated. The relationship between 
the characteristics of the stress distribution in the simulated samples and the strain values at which 
structural defects are nucleated is established.  

The work was performed according to the Government research assignment for ISPMS SB 

RAS, project No. III.23.1.4, and Russian Foundation for Basic Research grant No. 16-08-00120. 
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