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ABSTRACT 
 

Two classical models for deformation processes in metallic polycrystalline alloys (MPA) are known: the 

accumulation of dislocations and the deformation work hardening [1, 2]. For MPA with grains of 30 nm a dislocation 

mechanism is typical. In the Model of dislocations accumulation the regions of grains are impenetrable barriers for 

dislocations, and the sliding causes an accumulation of dislocations in these regions. As a result a concentration of 

stresses arose, and deformation processes are activated. According to the Model of the deformation work hardening, 

the deformation is larger in the case of grains of larger sizes because of the greater internal stresses. In this model 

deformation processes are significantly determined by the size distribution of grains.  
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1 GENERAL 

 

To choose the most suitable model we studied deformation processes in aluminium alloys D16 related to 

the new generation of construction materials in which the grains with high dispersion were created. 

In order to receive a maximal concentration of copper in a sosoloid the alloy was heated at the 

temperature 510 С° during 1 h. The wide dispersion of grains was achieved to get the maximal effect of 

the deformation work hardening. After rolling an initial coarse-grained structure was fully transformed to 

structures with the size 130 nm and mainly with large-angular scopes of grains. High level internal 

stresses were observed in these alloys. 

The durability of these alloys is explained, foremost, by the selection of copper atoms from a sosoloid. 

This results of selection of Cu atoms from a sosoloid and a decreasing of lattice parameter (for the system 

Al–Cu it is 0, 0043 Å - 0, 0046 Å). A selection of atoms of alloying elements from a sosoloid is 

accompanied by their segregation.  

In studied alloys, the average size of grains was about 100 nm in aluminium alloys (the systems of 

Al–Mg–Li and Al–Zn–Mg). At the same time in technically clean aluminium the average size of grains 

was 800 nm. Thus, the presence of alloying elements causes a decrease of grain sizes.  

We found that a high durability of studied alloys is explained by a selection of alloying elements from 

grains and their segregation at boundaries of grains.  

The obtained results speak in favour of the mechanism of the deformation work hardening. The main 

features of this mechanism revealed in our research are following: 

1 The deformation work hardening occurs due to the appropriate evolution of grain size 

distributions. 

2 The appropriate average sizes of grains are necessary. 

3 Segregation of alloying elements at the boundaries of grains promotes the deformation work 

hardening. 
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