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For modern industry today, it is important to introduce new alternative
processing methods that allow materials to develop enhanced performance properties.
Such advanced methods of surface hardening, where thermal deformation effects are
realized, involve exposure of the surface to highly concentrated energy sources. In this
case, relatively small volumes of metal are exposed to concentrated high-intensity
energy flows with high heating rates, followed by rapid cooling of the material During
processing, high contact temperatures and stresses occur. It should be noted that the
intensity of the heat flux depends on the characteristics of the tool - the hardening disk.
Specifically, its shape, working surface dimensions, physical and mechanical
properties, etc. affect it [1. 2]. Friction, as a source of energy, allows for rapid heating
of the treated surfaces. Combined with deformation, this allows materials to develop
higher-level properties. Part of the heat generated during surface treatment also affects
the subsurface layer. This effect differs from the surface effect on the material being
processed. Structural transformations occur in the subsurface layer, which are
characterized by processes of partial weakening of the material while the surface is
strengthened. In this regard, it is relevant to study the conditions for the formation of a
transitional subsurface layer under thermal deformation effects on steel. It is
emphasized that with an increase in the friction force, the amount of heat released in
the contact zone increases. It should be borne in mind that there are certain differences
for different materials, both in processing and in structure formation. This study
involved taking into account a number of factors that, when interacting with each other,
can significantly affect the result of structure formation. Such studies are relevant and
have applied value based on the requirements of modern industry.
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