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The project is devoted to the plastic zone, which is formed before the localized plastic areas and the 

micro-spat formed at the surface of the strip  of  tired constructive steels of Martensitic class, used in 

nuclear power and industry.The objective of the project is to identify experimental studies based 

on the places and reasons that are causing the creation of separate localization sites of the given 

class of  steel.The processes taking place in the localization sites cause the special interest of the 

researchers.The reason is that such microscopic places and their discrete structures have an 

impact on  density and crack formation.This is the result of structural changes that are caused by 

creating  defects  while deformation. As a result of the tired cyclic load, in areas where localized 

deformation occurs, there are complex structural changes.Such changes are essentially defined as 

the formation of a micro-spat, as well as its transformation into  macro cracks. Therefore, in the the 

material studies , the main direction is  to enhance the production where  localized deformation is 

reduced  maximally.From this point of view, our research objective is: 

1. Study of localized deformation sites; 

2. Study of changes in the plastic zone and the current changes in the front of the crack.These are 

the main tasks of our research. Comparative experimental results, with modeled results, can give us 

an opportunity to reflect on the changes that are being carried out from  the nano cracks until the 

formation of its macrocrack This will facilitate correction of modeling programs, including 

crystallography, for better results in order to avoid possible accidents and disasters.Knowledge of 

these factors will determine the reliability of energy devices  and equipment and the duration of 

work.That is why studying these issues is relevant both in scientific and economic terms. This is 

necessary for the development and adoption of the relevant  materials of the future considering  

the market potential.This will enable us to experiment with the experimental data obtained, to 

predict and model the future of steel, with the best mechanical, cyclic and radiation 

properties.This approach is based on the study of steels and the subsequent analysis of their new 

models, which can be promoted in Europe by HORIZON2020, USA in the GENIV 

Program.Similar programs exist in Japan, Korea and Russia as well.Steels are experiencing various 

impacts: thermal, radiation and mechanical.They cause degradation and steady decline in the steels, 

which will lead to generators' accidents and possible ecological disasters (Chernobyl, 

Pukusima).Due to  the seriousness of the task, such steels are always a subject of special study from 

the scientific community, throughout the world.Still there are many disputable issues 

on Martensitic class CR- steel, all  the controversial issues  should be 

explored and solved. 
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