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Project Summary

Fatigue-induced microstructure changes in austenitic steels used in NPP(Fracture micromechanics, physics and crystallography
of microcracks)
The proposed project deals with the study of reasons of fatigue fracture and the mechanisms of crack formation in austenitic
structural steels used in nuclear power plants and turbogenerators. Consequently, the purpose of the project is to experimentally
reveal the causes leading to premature failure of the above steels caused by cracking and radiation. The obtained results
provide the possibility to design and model future steel grades with the improved and the predicted mechanical, cyclic and
radiation resistant properties. This approach is most recent for the analysis of the steels currently used, and its application will be
possible in the European FP7 and US GENIV programs.
As it is inevitable during operation of steel parts, they undergo different kinds of impact: thermal, radiation and mechanical,
causing degradation and premature fracture of the steels, leading to failures in turbogenerators and power plants resulting in
environmental disasters. Because of immense importance of the problem, the above steels are of permanent interest of global
scientific community. 
However, number of disputable problems, regarding the austenitic Cr-Ni structural steels, still remain unsolved: 1) Nano- and
meso-mechanisms of grain deformation. 2) Study of variation of internal structure of the steels at nano- and meso-level during
fatigue cyclic deformation, and influence of the latter on fracture and premature degradation of steel components. 3)
Identification of those microstructure elements of the steels at which concentrate stresses, and later nano- and microcracks are
nucleated. 4) Propagation trajectory and crystallography of nano- and microcracks. 5) Distribution of stresses ahead of crack tip
and in its plastic zone.
Therefore, since the above factors are decisive for the reliability and operating time of the NPPs equipment, study of the
problems foreseen in the proposed project is of highest necessity from scientific as well as economic and environmental points
of views, subsequently supporting the development of competitive technologies for production of the advanced relevant
materials.
The project team members all working in the Republic Center for Structure Researches (RCSR) of the Georgian Technical
University are high-skilled researchers permanently involved in national and international projects, publishing in international
scientific journals and participating in International Conferences. Team members use modern techniques of materials research
including TEM, SEM Auger-spectroscopy X-Ray etc. These methods allow to perform a comprehensive study of microstructure of
the steels and alloys, and reveal the reasons of premature fracture of the materials. 
In the case of project implementation the following will be possible:
1. Identification of reasons of premature fracture and degradation of the samples during cyclic deformation. 2. Determination of
microstructure changes in the steels, supporting crack formation and subsequent fracture 3. Generation of scientific background
for explanation of physical processes causing premature fracture. 
4. To deliver the recommendations to the researchers involved in the EU FP7 and US GENIV programs. 
5. To use the experimental results accumulated in the project for teaching the students of the relevant specialties, make reports
at international conferences and make publications in international journals. 
6. To exhibit the capability and potential of Georgian researchers for their further integration in global scientific community. 
Successful implementation of the project provides increase in operating time and efficiency of steel critical parts and reduction
of possibility of environmental disasters, being important problem of today’s world. The results of the project will be used for
production of future competitive steel grades with the improved radiation and fatigue properties which can be used in industry,
leading to the integration of Georgian researchers in scientific community of leading industrial countries


