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THE INFLUENCE OF ELECTRONIC STRUCTURE OF DOPING ELEMENTS

ON THE CORROSION OF ZIRCONIUM ALLOYS 

V.G. Kirichenko, A.I. Kirdin, A.V. Ostapov 
Kharkov National University,  

High Technology Institute,  

Phisical and Technical Department 

31 Kurchatov St., Kharkov, 61108, Ukraine,  

E-mail:kirichenko@pht.univer.kharkov.ua 

Investigations results of contained iron zirconium alloys surface structure and phase composition after thermal and mechanical treat-

ment and corrosion in the high parameters water are presented. It is shown the thermal and mechanical treatment with final isochro-

nous ageing in temperature range from 570  to 1070  leads to concentration growth of intermetallic phases in surface layers up to 

0.3 m depth. Concentration growth depends upon alloy composition. For example, Nb concentration increase from 0,5%  to 2,5%  

in Zr+0.31%Fe+0.5%Nb alloy leads to twice decrease of intermetallic phases concentration in surface layer. Zirconium alloys corro-

sion in high parameters water leads to formation of heterogeneous phase oxide films which contained iron in oxide amorphous 

phases and in intermetallic phases. Effect of admixture electron structure appears as some dependences correlation such as admix-

tures atomic size, interstitial admixtures density of Fermi energy levels, 57Fe nuclei s-electron density with Miedema’s electronega-

tivity. 

KEY WORDS: zirconium, alloying, surface, segregation, electron structure, corrosion. 
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