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THE INFLUENCE OF NONEQUILIBRIUM FLUCTUATIONS ON PLASTIC DEFORMATION OF METALS 

UNDER IRRADIATION 

V.I. Dubinko
1
, V.F. Klepikov 

2

1 NSC Kharkov Institute of Physics and Technology, Akademicheskaya Str.1, Kharkov 61108, Ukraine 
2 Institute of Electrophysics and Radiation Technologies, National Academy of Sciences of Ukraine, 

61002 Kharkiv-2, 28 Chernyshevsky St., P. O. BOX 8812, Ukraine 

New mechanism is proposed for the enhancement of plasticity of metals under irradiation. The mechanism is based on the 

nonequilibrium fluctuations of energy states of the dislocation atoms due to scattering of radiation-induced excitations of atomic or 

electronic structure of metals. Scattering of radiation-induced focusing collisions at dislocation is argued to assist the dislocation in 

overcoming local obstacles. As a result, the plastic strain rate increases by the value, which does not depend on temperature and is 

proportional to irradiation flux. The proposed mechanism enhances the plasticity of metals under sub-threshold irradiation. Under 

over-threshold irradiation, the plasticity increase is usually shadowed by the radiation-induced hardening due to radiation-induced 

formation of additional defects, which increase the level of internal stresses.    

KEY WORDS: plastic strain, nonequilibrium fluctuations, irradiation, focusons, plasmons. 
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