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The use of cast iron in the production of a ploughshare can significantly
reduce the technological process to a liquid metal - finished product [1-4].

The main problem with producing a ploughshare using casting technology
1s that the ploughshare is considered a non-technological part due to its thin cross-
section.

In addition, it should be noted that the ploughshare is a testable and
interchangeable part, so there are certain restrictions on the possible change in its
geometric parameters.

Thanks to the introduction of foundry technologies in the manufacture of
ploughshares, the following geometric changes can be made

- achieving a wedge shape with a 1.5 mm slope along the length;

- creation of stiffeners in the section subjected to maximum

loads to ensure the strength of the part.

An analysis of the use of cast iron for ploughshares suggests that there are
two main problems when using this material: improving the mechanical properties
of high-strength cast iron and improving the casting process.

There are cases of ceramic ploughshares made of ceramic, whose wear
resistance is more than 12 times higher than that of steel. However, during
operation, their main disadvantages, increased fragility, were identified, which
did not serve to make them widely used.

Iron-carbon alloys, such as steel and cast iron, are used as the main material
for the manufacture of ploughshares. One of the most promising technologies is
the foundry technology for producing finished products with specified mechanical
properties, but this manufacturing method is not widely used at the moment and
requires more detailed study.

In actual operating conditions, ploughshares of dump ploughs experience
high bending moments, impact loads and abrasive wear of the cutting surface,
which means that the following requirements are imposed on the material of their
manufacture: high wear resistance, hardness and ductility of the surfaces in
contact with the soil, and their impact strength.

To obtain this alternative set of properties in one product, surface alloying
of steel is often used, which is a local change in the chemical composition of the
wearing layer. Surface alloying of steel can be carried out in various ways: by
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diffusion saturation with carbon, nitrogen, boron, carbide-forming metals, as well
as by induction and laser arc surfacing of wear-resistant carbide-class alloys.

To improve the performance characteristics of the ploughshare, casting
technology is the most promising. It is proposed to manufacture a ploughshare by
pouring steel 45 into a mould made in accordance with the shape of the cutting
surfaces and the attachment zone of the working body; a powder of a high-alloy
metal alloy with a melting point lower than the liquidus of steel is applied to the
cutting part of the ploughshare. This technology makes it possible to produce a
hardening cladding on the surface of the working bodies with less labour
compared to the electric arc or induction method.

To obtain the hardened layer, it is proposed to consider compositions of
high-alloy powders.

The combination of alloying elements, as well as their fractional
composition, was selected to obtain a high-quality deposited layer using a laser,
induction or arc heat source, as well as for gas-flame spraying.

The use of casting technology with simultaneous alloying in the
manufacture of ploughshares should ensure a highly efficient result of their use.

In contrast to the currently widely used methods of manufacturing and
hardening, this technology combines these two technological operations into one,
thereby eliminating the expensive and labour-intensive operation of electric arc
or induction surfacing, which ensures high efficiency and productivity of their
manufacture. In addition, compliance with the technology and the use of high-
quality materials in the manufacture of these ploughshares should ensure an
increased service life compared to most types of ploughshares that are widely
used, whose manufacturers, according to research, do not always ensure proper
quality of workmanship. However, the most complete answer to the question of
the effectiveness and feasibility of the application and development of this
technology will only be possible through a whole range of studies.
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