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Panin E.A. Esbolat A.B., Akhmetova G.E., Volokitina I.E., Volokitin A.V. Ibraeva A.E. 

 
 

Modeling of SSS and microstructure evolution during deformation by combined 
-  

 
 

In this article, finite element modeling of ECAP-Linex process was carried out. To analyze the 
efficiency of metal processing, the main parameters of the stress-strain state were considered: 
equivalent strain, equivalent stress and average hydrostatic pressure, as well as the 
microstructure evolution. It was found that with this deformation scheme, the workpiece 
receives a sequential increase in strain in three stages: when compressed by pulleys and when 
passing two joints in the matrix. When analyzing the stress state, it was revealed that almost 
the entire volume of the workpiece is in a state of compression. The microstructure evolution 
has shown that this combined method can be used to obtain an ultrafine-grained structure after 
three deformation cycles. The difference in the shape of the grains in the thickness of the 
workpiece indicates the gradient factor of the structure. 
 
Keywords: combined process, severe plastic deformation, equal-channel angular pressing, 
modeling, stress-strain state, microstructure. 
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