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Abstract

One of the most urgent tasks of modern engineering and materials science today is
the development of high-functional alloys and their production technologies. This issue
can be solved at the expense of minimizing the intensity of wear of friction nodes and
improving resistance to corrosive breakdown.

The functional indicators of the alloy depend significantly on their structural
indicators and a way to improve the above-mentioned parameters is the purposeful
optimization of the dispersion, orientation and number of structural components, reduce
the losses caused by wear by~2times.

It is known that the multiphase structure of the metal base provides a complex set of
iron-carbon alloys high mechanical and operational properties.

Multiphase structure advantages are achieved by controlled selection of type of
structural constituents in alloys and the sequence of their formation, by regulating the
ratio of phase components and managing their spatial arrangement.

Obtaining of multiphase structures in alloys, is available by combining of cryogenic,
direct and isothermal hardening processes. It should also be noted that the structure-phase
changes caused by cryogenic treatment have a positive effect on the tribotechnical and

corrosion characteristics of iron-carbon alloys.

It should be noted that the martensitic transformation is associated with the risks of
initiation and propagation of microcracks. For high-strength cast iron, cryogenic and direct
hardening methods can only be used using special methods of liquid metal modification, since
they belong to the group of high-carbon brittle materials, are characterized by low crack
resistance, and their grain boundaries are saturated with harmful chemical compounds.

It has been prescrbed that alloy treatment with magnesium vapor and boron micro-
additions ensures the improvement of high-strength cast irons mechanical and operational
properties by isothermal hardening, and they can be strengthened by hot plastic deformation
methods.

The aim of the doctoral thesis was to improve the friction and corrosive properties of
high-strength cast iron microlegged with multiphase structure. For the realization of the tasks
set, a new innovative technology for refining and modifying Mg steam-liquid cast iron was
developed, the peculiarity of which is the use of a penetrating porous Composite containing 1-
3% LDPE. This ensures a high degree of assimilation of magnesium by liquid metal (95-98%)
and a 20-22% reduction in the technological process. In order to reduce the microlegging
temperature of the slurry to 1420-1430°C, a ligature containing up to 5-10% B was obtained
from steel production waste using self-propagating high-temperature synthesis (hair) method.
For the purpose of targeted structuring of high-strength Thuja, cryogenic strengthening and
various thermal processing methods were first used. The influence of combined multi-stage
thermal and deep cryogenic processing on the peculiarities of the structure formation of high-
strength cast iron, their thermal-physical, wear and corrosion characteristics has been
experimentally studied. The sequence of formation of Phase components (bainite and
martensite) in boron microlegged high-strength Thuja with multiphase structure significantly
affects their mechanical, tribotechnical and corrosive characteristics. It was established that
cooling of Thuja after isothermal tempering with controlled duration in liquid nitrogen or
water ensures the volume of the formed martensitic phase and its morphological
characteristics. Deep cryogenic treatment of high-strength Thuja microlegged with boron
leads to the formation of fine-grained martensite and inhibits the formation of block residual
austenite. The combination of direct tempering and deep cryogenic processing processes
ensures improvement of frictional characteristics of martensitic Thuja, which is caused by
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homogenization and stabilization of the structure. The best friction characteristics of boron
microlegged cast iron are achieved by sliding under dry friction conditions with up to 35-40%
primary martensite content in the metal base. Compared to samples with bainitic structure, the
wear resistance of bainitic-martensitic thujas is 1.3 times higher, and martensitic-bainitic is 2
times higher.
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