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It is known that when increasing the abrasion abrasion resistance of parts of agricultural
machinery and equipment, it is recommended that the hardness of the working surface of the
parts be higher than the hardness of the abrasive particle. Most of the abrasives found in the
soil are composed of silica-based sand particles. Its hardness is 8000-11000 MRa. The
hardness of steels from which the working parts are made is up to 8000 MRa, only the
hardness of the iron-manganese complex alloy is 12000-14000 MRa. The hardness of
chromium carbide is 15700 MRa. Therefore, parts manufactured in European countries are
made of manganese and chromium-based alloy steels.

In order to increase the working resource of details, the Russian scientist A.Sh. Rabinovich
recommended welding of Sormayt-1 powder alloy. Welding a corrosion-resistant layer on the
surface of the workpiece is an effective method to ensure its long-term performance. Some of
the welded equipment parts are considered to be self-sharpening. In this case, the shape of the
profile and the sharpness of the blade are preserved, along with the erosion of details.
Typically, the thickness of the welded layer does not exceed 2.5 mm, and the hardness is
HRC 50-58. It is allowed to use 15GS steel instead of L53 steel, which is the base metal of
self-sharpening workpieces.

However, due to the shortcomings of the technology of welding of powdered materials on the
working surfaces of abrasive parts, such as "Sormayt-1", and the simplicity of the method of
electric arc welding and its use in various production conditions T-590, T-620 The production
of coated electrodes such as These electrodes are designed for welding and coating of parts
operating under abrasive wear and small impact loads.
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Welding of T-590 electrode is carried out in alternating current in reverse and inclined
positions and in reverse polarity AC. It allows the formation of a weld layer that provides
high abrasion resistance under abrasive conditions with abrasive materials. The welded layer
is prone to the formation of microcracks that do not degrade the performance properties of
the parts.

The layer welded with T-590 electrode contains 3.2% of carbon, 1.2% of manganese, 2.2% of
silicon, 25% of chromium and 1.0% of barium. Its alloying elements form high-hardness
carbides and borides from the welding process. This creates a heterogeneous structural layer
on the working surface. This heterogeneous structural layer alters the abrasive erosion
mechanism and resists the occurrence of microcracks by scratching the surface of the
abrasive detail. Therefore, the working part covered with such a structural layer has a high
resistance to abrasive abrasion. In order to form a heterogeneous structural layer on the
working surfaces of the parts, it is recommended to treat them with chemical-thermal
treatment or welding with modern composite materials.

The compositions of the powder materials selected for welding and the hardnesses they can
provide are given in Table 1 above.

The hardness of the welded layer is one of the main indicators that ensures the wear
resistance of the parts in several types of wear.

Experiments to determine the hardness of the welded layer used a certain amount of mixtures
of powdery composite materials.

The results of the experiment showed that as the volume of the functional filler in the
composite material increases, the hardness of the weld layer increases to 63 units on the HRS
scale (Figure 1).

It was found that the total hardness of the resulting weld layer also increases with increasing
the amount of hard alloys such as carbide, boride in the composition of the powder composite
material. This condition continues until the amount of hard alloys in the weld layer reaches
50... 55%. The reason for this is a flat located spherical solid
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Figure 1. Graph of the dependence of the hardness of the weld layer on the amount of solid
alloy in the powder composite material

can be explained by the fact that the volume of the gap between the alloys is around 47%.
Hence, the above amount will be sufficient for the solid alloys that retain their shape in the
composition of the composite weld layer to cover the surface of the layer evenly. The area
occupied by hard alloys on such a surface obtained after polishing is 80-85%, or as a result of
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an increase in the amount of solid alloy in the weld layer from 0 to 50%, its presence on the
polished surface of the layer is maximized. This ensures an increase in the overall stiffness of
the weld layer and consequently the corrosion resistance. When the amount of hard alloys in
the weld seam reaches 60-65%, the appearance of macro and micro cracks in the weld seam
was observed.

Metal with a liquidus temperature higher than the liquefaction temperature of iron (1539 0S)
is referred to by the conditional name "difficult-to-melt”. The following table shows the
subsoil quantities of some elements used in machinery, their properties, and their
approximate prices on the world market.

Table 1

The amount of some elements in the earth's crust and their properties

The name of the metal | Liquidus Density, The amount in the | Approximate

temperature, °C r/em® earth's crust, price, USD /

% kg

Mis 1083 8,94 0,01 15,7

Titan 1668 4,54 0,61 39,4

Iron 1539 7,87 51 0,76

Aluminum 660 2,7 8,0 33

Chrome 1857 7,19 0,03 14,9

Tungsten 3422 19,3 0,00013 54,5

Cobalt 1495 8,9 0,004 39

Nickel 1453 8,9 0,018 13,2

Manganese 1244 7,21 0,03 45

The annual production of basic materials in the world is as follows: steel - 1 billion. 700 min.
tons, construction cast iron - 1 billion. 170 min. tons, aluminum - 15.3 min. tons, mis- 23.5
min. tons, chromium (including chromite and crocoite) - 14 min. tons, nickel- 2.15 min. tons,
tungsten - 50 thousand tons, titanium (mainly titanium 2 oxide) - 4.5 min. tons. In recent
years, the production of composite and powder materials has remained the largest growth
rate.

The distribution of this or that metal in the earth's crust is a property in terms of its
applicability. It is possible to plan future use of common and sufficiently mined metal and its
alloys.

From the table, titanium is the most abundant in nature among metals with a higher
liquefaction temperature than iron, followed by chromium. Therefore, titanium and
chromium, which can form hard alloys, are the most suitable for our research.

Titanium is widely distributed in the earth's crust. Titanium has a number of properties that
are preferred over other metals, which has led to an increase in the industrial use of titanium.
In particular, modern planes and space rockets are unimaginable without titanium. However,
to date, titanium has not been used sufficiently to increase the wear resistance of parts
operating under friction conditions. The density of titanium carbide (TiC) is 4.93 g/ cm3 and
the liquidus temperature is 3260 0S.

Chromium, especially its alloys, is widely used in engineering. This can be seen from the
annual production of chromite along with chromium. Chromium forms three different
carbides with carbon, and six with barium. Chromium is widely used to improve the various
properties of metals. Although chromium is less than titanium in nature, its production is
three times that of titanium, and chromium is widely used in industry due to its low cost of
mining and processing of chromium alloys. The density of chromium carbide (Cr3C2) is 6.68
g/ cm3 and the ligquefaction temperature is 1890 0S.
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The unique properties of tungsten keep it at the level of the most needed material today.
However, the scarcity of tungsten, its cost, the tensile strength of tungsten alloy welded parts
is tens of times higher than that of refined steels, and the ever-expanding field of application
in the national economy added it to the list of metals that have no prospects in recovering
corroded parts. The density of tungsten carbide (WC) is 15.60 g / cm3 and the liquefaction
temperature is 2720 0S.

Carbides and borides of titanium and chromium are the most suitable materials as the curing
phase of hard alloys formed by heating in terms of their properties, the degree of dispersion
in nature, and price. Of these, chromium is almost three times cheaper than titanium, and the
large volume of production makes it advisable to use it in the restoration of parts of
agricultural machinery.
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