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AMORPHIZATION OF THE NANOCRYSTALLINE INCLUSIONS OF INTERMETALLIDES
IN Zr-Fe57 ALLOYS UNDER ION  IRRADIATION 

V.G. Kirichenk , A.L. Pris 
Kharkov National University, Institute of High Technologies, Department of Physics and Technology,

Kurchatov Pr., 31, 61108, Kharkov, Ukraine

By using X-ray spectroscopy analysis and Conversion Electron M ssbauer Spectroscopy the investigation of structure and subsurface 
layers of alloy Zr-Fe57  on the base of zirconium in the initial ageing state and under heavy ion irradiation is carried. In initial state the 
compositional and structural heterogeneity of alloy subsurface layers is discovered. On the base of experimental data the 3-
dimensional diagrams which connect the compositional and structural heterogeneity of subsurface layers with temperature and time
of thermal treatment of deformed alloys are designed. The migration of nanocrystalline particles of the ferrouscontaining 
intermetallic inclusions in subsurface layers of alloys under thermal aging in temperature range 570-1070 K is conditioned by high
mobility of grain boundaries in zirconium matrix. Under irradiation of Zr-0,31%Fe and Zr-0,63%Fe alloys at 300K by Fe4+ ions with 
2·1017 m-2 dose the phase composition of intermetallides in subsurface layers  change. Irradiation leads to iron atom transition from 
crystalline phase Zr3Fe to amorphous phase. Under isochronous ageing at 370-970  the crystallization of amorphous intermetallic 
inclusions and iron atoms transition into crystalline phase Zr3Fe with initial structure have taken place. 
KEY WORDS: zirconium alloys, surface, intermetallic inclusions, segregation, irradiation. 
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