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NUCLEAR-PHYSICAL METALLOGRAPHY OF STEELS 

V.G. Kirichenko
1
, A.I. Kirdin

2

1 Kharkov National University, High Technology Institute, Phisical and Technical Department 

31, Kurchatov St., Kharkov, 61108, Ukraine 

E-mail: kirichenko@pht.univer.kharkov.ua 
2 National Science Center “Kharkov Institute of Physics and Technology” 
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he principles of nuclear-physical metallurgy of steels by using nuclear gamma resonance (M ssbauer effect) were considered. The 

phase analysis results of iron-ore and high quality rerolling materials at all stages of steel making as iron-ore recovery and concentra-

tion, palletizing, sintered ore manufacture and ironmaking were described. The results of investigations of hyperfine interactions and 

phase transformations in austenitic corrosion-resistant steels under complex thermomechanical treatment, irradiation, welding and

corrosion were described. It was found the concentration inhomogeneous of austenite distribution by depth in welding joints and

thermal influence zones in 06 16 15 3  and 12 18 10  steels. It was experimentally established modification of structure and 

phase stability under gamma irradiation. This modification was more distinctly revealed in the presence of structure and phase inho-

mogeneous, which is typical for process of cold plastic deformation. It was found the joint effect of cold plastic deformation and

gamma irradiation on direct and inverse -  transformation evolution. Steel corrosion in gas and liquid medium leads to formation of 

heterogeneous phase oxide film. 

KEY WORDS: nuclear-physical methods, hyperfine interactions, M ssbauer effect, steel, alloying, surface, electron structure, irra-

diation, corrosion. 
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