Influence of the grain size on density of defects 
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The report submits the thermodynamic estimation of a stored energy in ensemble of lattice defects and dependence of this energy on grain sizes of a polycrystal. The polycrystal structure is described as ensemble of defects of two types - grain boundaries and dislocation loops. The equilibrium density of dislocation loops is computed by conventional minimization of Gibbs function of the system with the fixed grain size. The conventional minimum of Gibbs function of system features an equilibrium distribution of defects in the sizes and dislocation density. The density of flaws in the materials gained by a method by equal-channel angular pressing (ECAP) was estimated. The estimation of the minimal size of grain which can be received  for one or several cycles ECAP is given.

Figures show the dependence of increments in the stored energy (E) and a dislocation density ((() on a grain size (d) in Al.
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Estimations allow to make an assertion, that in nanocrystals the essential part of the stored energy is bound to lattice defects (in particular, ensemble of dislocation loops) and contains inside of grains. 

The density of defects grows under diminution of a grain size. Simultaneously decreases specific (per grain) density of loops, and the structure of individual grain becomes more ideal at decrease of a grain size.







































