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Clarification of the nature of the processes of structural and phase transformations in iron-based alloys of 
carbon molecular form 

It is shown that iron-carbon alloys in the fullerenes are formed in metallurgical processes, and their 
primary crystallization in the structural and phase transformations. The role of fullerenes to improve the dynamic 
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properties of the structure of the iron-carbon alloys subgrain level similar to the role of dislocations and other 
defects at the atomic level. Therefore, the structure of fullerene stability control, which controls the reliability of 
their work in the operation, management-related content of fullerenes in steel by different processing methods, 
such as thermal influences of various nature. 

According to the results of multifractal parameterization of structures of iron-carbon alloys, found 
mainly in the formation of fullerenes nonequilibrium conditions (laser processing conditions), and their number 
depends on the specific heat treatment. 

The methods of identification of fullerenes in steel and iron samples. Experimentally investigated the 
distribution of fullerenes on the section of the sample subjects thermal laser treatment and cementation in 
different ways. A correlation was found in the location of the extrema content of fullerenes and microhardness 
values that affect the formation of the structure of alloys and their physical and mechanical properties, as well as 
part of the carbon in the form of energy dissipation, along with well-known adaptation of structures. 

Substantiated mechanism of fullerene formation in iron-carbon alloys, using a process of fractionation 
of carbon atoms and iron, and structure of iron-carbon alloys, as well as the potential of pairwise interaction. 
iron-carbon alloys, fullerenes, structural and phase transformations, methods of identification, 
fractionation, grouting, micro-hardness, self-organization 
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