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METHODS OF INCREASING THE WEAR RESISTANCE OF THE WORKING BODIES
OF AGRICULTURAL MACHINERY

Increased productivity of machines, higher speeds of tillage operations and forces exerted on individual
parts and components, as well as more complicated operating conditions, increase the requirements for
reliability of machinery. These changes are especially noticeable for the working members as the most critical
parts that are in direct contact with the soil being cultivated.

According to operational data, the service life of serial ploughshares before the first repair, depending
on the operating conditions, does not exceed 3.5...8 hectares, and after each repair it decreases by 20...40%. In
this regard, there are large losses of metal due to wear and tear and the need to produce spare parts. In addition,
blunting of the blades reduces the quality of ploughing, increases its energy consumption and increases the
consumption of fuel and lubricants.

The main ways to improve the wear resistance of tillage machines include increasing the material
thickness of the areas subject to the greatest wear; using replaceable blades; applying volumetric and surface
heat treatment; improving the material properties of parts by modifying them with alloying elements; and
forming wear-resistant composite materials on the blade surfaces.

Laser treatment and application of composite coatings really help to increase the wear resistance of
tillage tools [3]. These technologies create hardened zones on the blade of the tillage implement, which form a
‘sawtooth’ shape of the blade during operation [4], which leads to a decrease in traction resistance. It was also
found that laser heat treatment can reduce the wear rate of the nose areas of parts by 1.3-1.4 times compared to
bulk heat treatment, and the use of PS-14-60 alloy surfacing with the addition of 6 % B4 C can reduce the wear
rate by 1.7-1.8 times compared to the basic induction surfacing technology [1]. The use of laser hardening
technologies restrains the increase in traction resistance in the process of soil cultivation.

The development of modern agricultural machinery raises the problem of increasing the wear resistance
of structural steels under sliding friction in a mass of loose abrasive [1].

One of the ways to solve this problem is to use the methods of hardening technology. Among the variety
of such methods, a significant role belongs to electrical discharge hardening, which has been known since the
40s and 50s of the twentieth century.

The essence of electrical discharge machining is to change the shape, size, roughness and properties of
the steel surface under the influence of an electric discharge [2]. The physical phenomena and processes
observed during such treatment were studied by B.R. Lazarenko, N.I. Lazarenko, V.E. Avramenko, V.P.
Aleksandrov, Y.A. Geller, B.M. Zolotykh, M.M. Pisarevsky, N.K. Foteev, M.O. Vasilenko and others.

It has been established that the properties of the surface layer change significantly as a result of
electrical discharge machining, but these properties have not been fully determined. Due to the powerful
thermal effect of the release of electrical energy in the process of electrical discharge machining, the working
fluid decomposes. Some of its elements penetrate the surface layer of the workpiece, diffuse into it and form
chemical compounds with the material being processed.
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