to climate change, unstable weather conditions, and production risks were identified, and prospects
for increasing the efficiency of crop cultivation under current conditions were outlined.
Keywords: winter barley, sown areas, agricultural production.
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Abstract: The paper considers the problem of reliability of friction bearing units
of agricultural machinery, which largely determines the durability of machines in
difficult operating conditions. The main factors affecting the wear of surfaces under
friction conditions were considered and analyzed, namely: the influence of loads,
temperatures, speed modes and aggressive environments. The need for a systematic
approach to increasing wear-resistant characteristics, which includes improving
lubricants, the quality of friction surfaces and sealing of units, is proven. A research
methodology is proposed, which is based on a combination of theoretical modeling and
experimental tribotechnical tests taking into account the influence of technological
environments. The results obtained can be used to increase the resource and efficiency
of operation of agricultural machines.

Keywords: agricultural machinery, bearing assemblies, wear resistance,
tribology, lubricants, friction, wear, sealing, surface layer, machine life.

In modern mechanical engineering, the durability of units and assemblies largely
depends on the wear resistance level of the surfaces of bearing units included in their
design. Insufficient wear resistance of friction surfaces leads to premature failures,
which may occur already at 27-63% of the total service life of mechanisms. In such
cases, maintenance and repair costs exceed manufacturing costs by 2—-3 times. Wear
processes are accompanied by changes in the geometric parameters of the surfaces that
form the bearing units.

The main operational features of bearing units in agricultural machinery are
determined by the influence of loads, temperature factors, rotational frequency, sliding
or rolling speeds, as well as the high aggressiveness of the environment in which they
operate. This contributes to the development of various types of wear, including
abrasive, hydroabrasive, and corrosion-abrasive wear, leading to reduced performance
and significantly affecting the service life of units and mechanisms as a whole.
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The wear-resistant characteristics of bearing units are determined by the quality
of process media, particularly lubricants, geometric accuracy, surface roughness
parameters, and the physico-mechanical properties of surface layers formed during
manufacturing and altered during operation. In addition, the improvement of
operational characteristics of machines and mechanisms is constrained by the lack of
comprehensive approaches to evaluating wear processes in the presence of a
lubricating medium as a “third body,” as well as by imperfections in lubrication and
sealing systems.

At present, issues related to the study and improvement of the design of bearing
units in agricultural machinery, the implementation of effective lubricants, and the
development of adaptive lubrication systems remain highly relevant. These factors
contribute to reducing friction and preventing wear of contacting surfaces. One of the
most important and relevant areas is the development of effective sealing elements that
prevent lubricant leakage and the ingress of abrasive particles into the friction zone.

The methodological basis of the research is the study of regularities in the change
of friction surface geometry, the structure of surface layers, thermal processes
occurring under load during operation, contact conditions, and the influence of the
lubricating medium. Considerable attention is paid to determining the physico-
chemical properties of lubricants and establishing the principles governing the
influence of friction and wear mechanisms based on modern tribological theories.

The problem of improving wear-resistant characteristics of friction pairs is
complicated by the continuous advancement of agricultural machinery designs and the
increase in operational loads, speeds, temperatures, and exposure to aggressive
environments. This necessitates the development of innovative scientific approaches
to analyzing wear processes in friction pairs of units and mechanisms.

It has been established that the destruction of surfaces of bearing unit
components mainly occurs in surface layers and is accompanied by changes in the
geometric shapes of contacting surfaces. Mechanochemical processes occurring in the
contact zone significantly affect the nature of friction and wear intensity, altering the
interaction conditions of surfaces.

Thus, the wear-resistant characteristics of bearing units are determined by a set
of factors, namely: surface quality, the presence and properties of the lubricant, the
efficiency of heat removal and wear debris evacuation, as well as the level of sealing
of the unit and mechanism.

Experimental studies have shown that the service life of friction pairs in bearing
units is often shorter than the overall service life of the mechanism. Friction processes
occurring under load are accompanied by complex physico-mechanical phenomena,
which complicates their theoretical description. Contact between friction surfaces
occurs in the presence of process media, particularly lubricants, and is accompanied by
combined loading, resulting in the formation of wear particles of various sizes.

Increasing the wear-resistant characteristics of friction pairs is possible by
minimizing negative factors and applying modern comprehensive measures: ensuring
a stable supply of lubricant, increasing the tightness of components and assemblies,
and strengthening the contact surfaces of parts.
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The proposed research methodology involves the integration of theoretical and
experimental approaches to improve the service life of bearing units in agricultural
machinery. A distinctive feature of the approach is the analysis of the influence of
individual elements of the tribosystem on overall wear resistance.

Theoretical studies focus on modeling wear and friction processes of surfaces at
different stages of operation, namely initial start-up, steady-state operation, and
shutdown, taking into account geometric and physico-mechanical parameters of
surfaces and material properties. Particular attention is given to wear analysis at the
micro-level and the influence of the stress-strain state.

Experimental studies are based on bench tribotechnical testing, which allows
accelerated evaluation of wear resistance characteristics of bearing units under real
operating conditions, considering the effects of lubricating and aggressive media.
Laboratory studies of lubricant properties after use are also conducted.
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AHoTanisg: Y poOoTi pOo3MISHYTO NpoOieMy HaIiHHOCTI MiJIIMIHUKOBHX BY3JiB TEpPTS
CLIbCHKOTOCIIOJIAPCHKOT TEXHIKH, SIKa 3HAYHOIO MIPOIO BU3HAYa€ JOBrOBIYHICTh MAIIUH y CKIaJHUX
yMoOBax ekcrutyaraunii. bynu mpoananizoBaHi OCHOBHI YMHHHUKH, IO BIUTMBAIOTh HA 3HOIIYBAaHHS
MOBEPXOHb B YyMOBaX TEpTs, a caMe: BIUIUB HABAHTAXKEHb, TEMIEPATYp, MIBUAKICHUX PEXHUMIB Ta
arpecuBHOrO cepenoBuina. JloBeeHO HEOOXIAHICTh 3aCTOCYBAaHHS CHCTEMHOTO MiJIXOdy [0
M1JBUIIEHHS 3HOCOCTIMKUX XapaKTepPUCTHUK, 10 BKJIIOYAE BIOCKOHAJICHHS MAacCTHJIBHUX MaTepialiB,
SKOCTI TIOBEPXOHb TEPTs Ta repMeTH3allii By3JiB. 3allpOOHOBAHO METOMOJOTII0 JOCIIIKEHb, sKa
0a3yeThCsl Ha TMOEJIHAHHI TEOPETUYHOTO MOJIEIIOBAHHS Ta E€KCIEPUMEHTAIbHUX TPUOOTEXHIYHHUX
BUINIPOOYBaHb 3 YpaxyBaHHSIM BIUIMBY TEXHOJOTIUHUX cepenoBuil. OTpUMaHi pe3ylbTaTd MOXYTh
OyTH BUKOPUCTAaHI AJIs MMiJIBULLIEHHS pecypcy Ta e(peKTUBHOCTI €KCILTyaTallii ClIbChbKOTOCIOAapChKIX
MallyH.

KurouoBi cioBa: ciibchbKOroCTofapchka TEXHIKA, MIAIIUITHUKOBI BY3JIM, 3HOCOCTIUKICTB,
TpHuOOJIOTisl, MACTUJILHI MaTepiaiii, TepTs, 3HOIIYBaHHS, TepMETH3allisl, TOBEPXHEBUI 1Iap, pecypc
MallliH.
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