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One of the essential tasks of modern materials science is the studying of the interaction of 

various types of ionizing radiation with structural materials that have a promising application in 

reactor engineering [1-3]. Moreover, the creation of new radiation-resistant materials must take into 

account the effect of ionizing radiation on the resistance to defects formation in the structure and 

their subsequent evolution, which can lead to deterioration in operational properties of materials. 

Also, the energy losses of incident ions in matter directly affect defects formation in ceramic 

materials. Ionizing radiation can initiate dynamic processes associated with the violation of the 

atomic structure of ceramics, as well as the formation of metastable phases that can lead to partial 

amorphization and structural failure. The appearance of new metastable phases and the subsequent 

amorphization of the structure are the most common effects in irradiation of ceramic materials: 

AlN, TiO2, Si3N4, and SrO2.  

The paper presents the results of investigation of defect formation in AlN ceramics under 

Fe
+7

 - ion irradiation with fluence from 1×10
11

 to 1×10
14

 ion/cm
2
. The change in the main 

crystallographic characteristics, the decrease in the magnitude of Griffith’s criterion, and the 

increase in the average voltage as a result of irradiation are caused by the appearance of additional 

defects in the structure and their further evolution leading to a change in the degree of crystallinity. 

For samples irradiated with Fe
+7

 ions to a dose of 1x10
11

 ion/cm
2
, the formation of pyramidal 

chillocks is observed on the surface, whose average height is 17-20 nm. An increase in the 

irradiation dose leads to an increase in chillocks size and their density. At the same time, at large 

irradiation doses, the formation of conglomerates of chyllocks and grooves on the samples surface 

is observed. The change in surface morphology, the formation of chyllocks on the ceramic surface, 

and the dependence of the change in crystallographic characteristics during irradiation make it 

possible to unambiguously associate the formation of radiation defects in the structure of the 

ceramic with energy losses in elastic and inelastic interactions of iron ions with lattice atoms. 
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