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INCREASING THE RELIABILITY OF AGRICULTURAL MACHINERY
WORK

Ph.D. Spirin A,, Ph.D. Polievoda Y., Ph.D. Tverdokhlib I.
Vinnytsia National Agrarian University

Improving the planning and management of its maintenance and repair on the
basis of modern technical equipment is of great importance when improving the
efficiency of the use of agricultural machines. This is ensured by the use of technical
diagnostics of machines as an information basis for a system for managing
maintenance and repair processes.

The use of diagnostic tools indicates the possibility of reducing operating costs.
This is achieved by increasing the actual use of the resource, reducing the number of
repairs and saving spare parts costs. To do this, it is necessary to develop and
implement effective methods and means of controlling the technical condition of
machinery without disassembling them. This will allow us to determine the technical
condition of units and units of individual machines and, based on this, establish the
total amount of preventive and repair operations.

Unlike the countries of Europe and the USA, where the system of technical
maintenance of machines is adopted on their technical condition, in Ukraine the system
of work is still being used. To switch to a new system, it is necessary to introduce
regulated types of technical state control, which allow to regularly check the actual
technical condition of machinery in agriculture and to prevent the occurrence of failures
and damages in operational terms in a timely manner. Thanks to the early detection of
defects and malfunctions, technical diagnostics can eliminate such failures in the
maintenance process, which increases the reliability and efficiency of operation, and
also makes it possible to exploit the technical systems by their state.

The article presents the relevance of technical diagnostics in the system of
technical operation of cars in agriculture. The scheme of components of the system
of technical diagnostics of cars in agriculture was developed and its characteristic
was described.

Keywords: agriculture, machinery, diagnostics, maintenance, repair,
exploitation, technical condition.

The machine-tractor park is an important link in agricultural production.
Effective work depends to a large extent on reducing the cost of production, timely
harvesting, transportation to its consumers, harvesting of forages and other
production and household processes.

Currently, the technical maintenance of agricultural machines adopted a system
of maintenance at work. The transition to the specified maintenance system is not
immediately possible, therefore, a transitional period is required, which is to apply a
maintenance system to monitor the technical condition of vehicles. The need for a
transitional period is due to the presence of a significant amount of maintenance
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work, which requires the mandatory implementation of the periodicity established in
the operational documentation, the relatively low level of control of the machines, the
limited list of built-in controls and technical diagnosis, insufficient number of
necessary technical diagnostic tools to determine the required nomenclature
diagnostic parameters and the absence, as a rule, of universal external diagnostic s
assets and others.

Novelty is the introduction of a system of maintenance for the development of
regulated types of technical inspection, which allows you to regularly check the
actual technical condition of machinery in agriculture and in a timely manner to
prevent the occurrence of failures and damages for operational reasons, ensuring the
working state of machines [1]. With the help of a complex of technical means, a list
of operations is established, the need for which is determined by the technical
condition of agricultural machines at the time of starting maintenance, which greatly
reduces the complexity of maintenance. The inspection of the technical condition is
carried out throughout the period of their operation in agriculture, combined in place
and time with maintenance.

The main type of control of the technical condition when using agricultural
machinery by purpose [2] is the technical diagnosis, which is carried out in order to
obtain information on the actual state of machines and / or their units and aggregates
at the time of inspection, and allows you to determine the amount of maintenance
work that provides them support in a working or able state.

Diagnosis of the technical condition plays an important role in ensuring the
established level of reliability, safety requirements for agricultural work and the
efficiency of the use of machinery by obtaining information about their actual
technical condition at the time of control [2, 3].

The number of diagnostic operations for agricultural machinery is about 30%
of the total maintenance [2, 4, 5], which indicates the importance of improving the
control of the fitness of machines and the need to improve methods and tools for
technical diagnosis. This is confirmed by the dynamics of increasing the complexity
of diagnostic operations. The specific complexity of diagnosing and its share in the
total maintenance also continuously increases [6]. The pattern of increasing the
complexity of diagnostics also points to the tendency of its further increase.

The main elements of the system of technical diagnostics include: the object of
diagnosis, diagnostic tools, personnel and technical documentation.

The complexity of diagnostics is determined by the specificity of agricultural
machines, which are a complex research object with a multi-element structure and
various work processes [7, 8], and the complexity of the design of aggregates [9, 10]
should also be considered, which causes considerable difficulties in the choice of
technical parameters.

During the operation of agricultural machines, there are irreversible physical
and chemical processes, often of a casual nature, which cause disruptions in the
performance of its aggregates and systems. Agricultural machines, as an object of
diagnosis, at a given time have a certain, characteristic only for him, the state.

This technical solution causes the diagnostic system presented in Fig. 1
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Figure 1 - Components of systems for technical diagnostics of agricultural machines

This is the complexity of choosing a rational nomenclature of diagnostic parameters.
Thus, we can conclude that the leading role of technical diagnosis and

improvement of the efficiency of the system of maintenance of agricultural
machinery is not possible without the development of new methods of technical
diagnosis.

References

1.

2.

Smirnov N.N. Metody obsluzhivaniya i remonta mashin po tekhnicheskomu
sostoyaniyu / N.N. Smirnov, A.A. Itskovich. — M.: Znaniye, 1979. — 56 s.
Kotelyanets V.. Ekonomika i organizatsiya transporta v sel'skom khozyaystve
/ V1. Kotelyanets. — M.: Kolos, 1989. — 295s.

Byshov N.V. Povysheniye gotovnosti k ispol'zovaniyu po naznacheniyu
mobil'noy sel'skokhozyaystvennoy tekhniki sovershenstvovaniyem sistemy
diagnostirovaniya / N.V. Byshov, S.N. Borychev, I.A. Uspenskiy, G.D.
Kokorev i dr. — Ryazan': FGBOU VPO RGATU, 2013, - 172s.

Varnakov V.V. Tekhnicheskiy servis mashin sel'skokhozyaystvennogo
naznacheniya. / V.V. Varnakov, V.V. Strel'tsov, V.N. Popov, V.F. Karpenkov.
— M.: Kolos, 2000. — 256 s.

Danilov I.K. Issledovaniye rezhima dignosirovaniya krivoshipno-shatunnoy
gruppy dizel'nykh dvigateley po tolshchine maslyanogo sloya / A.S Denisov,
I.K. Danilov // Vestnik Saratovskogo gosudarstvennogo tekhnicheskogo uni-
versiteta. — 2003. — T.1 Nel (1) — S. 72-76.

Analiz faktorov, opredelyayushchikh effektivnost' funktsionirovaniya sis-temy
vosstanovleniya avtomobil'noy tekhniki (vneshnikh i vnutrennikh): otchet o NIR /
Kokorev G.D., Novosel'tsev V.N., Sokolov S.D. — Ryazan': RVVAIU, 1993. - 102 s.
Kas'yanov A.V. Konstruktsiya avtomobiley. Uchebnik: uchebnoye posobiye
dlya studentov vysshikh uchebnykh zavedeniy, obuchayushchikhsya po
spetsial'nosti «Avtomobili 1 avtomobil'noye khozyaystvo» / A.V. Kas'yanov.
Penza: PGUAS, 2004. — 560 s.

Kuznetsov Ye.S. O nekotorykh napravleniyakh razvitiya tekhnicheskoy diagnostiki i

88



nadezhnosti avtomobiley / Ye.S. Kuznetsov — M.: NIIAT, 1980. — 174 s.

9. Didmanidze O.N. Prgnozirovaniye parametricheskoy nadezhnosti dvigateley
avtotransportnykh sredstv v normal'nom i spetsial'nom ekspluatatsionnykh
rezhimakh / O.N. Didmanidze, D.V. Varnakov // Mezhdunarodnyy tekhniko-
ekonomicheskiy zhurnal. — 2013. — Ne3. — S. 94-98.

10. Miroshnikov L.V. Diagnostirovaniye tekhnicheskogo sostoyaniya avtomo-
biley na avtotransportnykh predpriyatiyakh / L.V. Miroshnikov, A.P. Boldin,
V.I. Pal. — M.: Transport, 1977. — 213 s.

AHoTalisa

MIJIBUIIEHHSI HAJJIMHOCTI POBOTH CLJIbCHbKOT'OCHOJAPCBKUX
MALIMH

Cmipin A.B., [ToneBoga FO.A., Tepnoxmi6 I.B.

Ilpu niosuwenni eghexmusHocmi BUKOPUCMAHHA  CLIbCLKO20CNOOAPCHKUX
MAUWUH BeNluKe 3HAYeHHs MAE€ B00CKOHANCHHS NIIAHYBAHHS | YNPABNIHHA i1 MEeXHIYHUM
00CNY208YBAHHAM [ PEeMOHMOM Ha 6a3i cyyacHux mexHiuHux 3acobis. Ile
3abe3neuyemspcsi  3ACMOCYBAHHAM — MEXHIYHO20 — OIA2HOCMYBAHHA —~ MAWUH — SK
IHpopmayitinoi  OCHOBU ~ cucmeMu  YAPAGIIHHA — Npoyecamu  MeXHIYHO20
00CY208YBAHHS | pEMOHMY.

Bukopucmanna 3acobie  diacHocmyeanus  c8i0UUMb  NPO  MONCIUBICMb
CKOpOYeHHs ekcnayamayiunux eumpam. lle docsaeaemvbcs 3a paxyHox 30i1buieHHs
GPaKmuyHo BUKOPUCNOBYBAHO20 PeCypCy, CKOPOYEHHs YUCIA PeMOHMI8 1 eKOHOMII
gumpam 3anacHux yacmun. [na yvoco nompibHo po3pooumu i 6nposacumu
eghekmugHi memoou i 3acobu KOHMPONIO MEXHIYHO020 CMAHYy Mawun 06e3 ix
posbupannus. Lle 0o36onume eusHaUUMU MEXHIYHUL CMAH azpe2amie ma 6y37i6
OKpeMO 83aMmux MawiuH 1 HA OCHOBI YbO20 6CMAHOBUMU 3A2ANbHULL 00Cs2
NPOINAKMUYHUX MA PEMOHMHUX ONEPAYii.

Ha siominy 6io xpain €sponu ma CIIIA, 0e npuiinama cucmema mexHiuHo2o
00CNY208Y8AHHS MAWUH 34 IX MEXHIYHUM CMAHOM, 6 YKpaini Ha Oanull uyac ue
BUKOPUCMOBYEMBCS CUCeEMA 3 HANpaylo8anHs. {1 nepexody HA HOBY CUCHEMY
NOMpPIiOHO 8NPOBAOUMU PESTIAMEHMOBAHI BUOU KOHMPOIIO MEXHIYUHO20 CMAHY, SKI
00360J110Mb  Pe2YNIAAPHO  Nepesipsamu  PAKmuyHuli MexHiuHullL CmaH MAawuH 8
CLIbCOKOMY —20CNO0ApCmEl | CBOEUACHO 3anobicamu  SUHUKHEHHIO B8IOMO8 |
NOWKOOJCEHb NO  eKCHAYAMAYIUHUM NPUYUHAM. 3a605KU PAHHLOMY BUSBIEHHIO
Ooehekmis | HecnpasHocmeli MexHIYHA Ola2HOCMUKA 0038015€ VYCYHYmMu NOOIOHI
8IOMOBU 8 Npoyeci MeXHIUHO020 00CNY208Y8AHHS, WO NIOBUWYE HAOTUHICIL 1
eghexkmusHicmb excniyamayii, a maxKoic 0a€ MOACIUBICMb eKCNAYAmy8amu mexHiuHi
cucmemu 3a ix CMaHoM.

B cmammi npeocmasnena axkmyanvHicmb MeEXHIYHO20 OIACHOCMYBAHHS 8
cucmemi mMexHIUHOI excnayamayii aemomooinié 6 CilbCbKOMY 20CHOO0ApCMaL.
Pospobneno cxemy cknaoosux cucmemu mexHiyHo20 OiaeHOCHY8AHHI A8MOMOOILNIE 8
CIILCLKOMY 20CNO0ApCmEi ma npo8eodeHo ii Xapakmepucmuxy.

Knrouoei cnosa: cinvcoke 2cocnooapcmeo, Mawunu, 0ia2HOCMY8AHHS, MEXHIUHe
00C1Y208Y8AHHSA, PEMOHM, eKCHIAYAMAayis, MEeXHIYHUL CIMAH.
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AHHOTAIIUA

MOBBINIEHUE HAJTEXKHOCTHU PABOTH CEJIbCKOXO3SCTBEHHBIX
MALINH

Crmupun A.B., [ToneBona FO.A., Teepnoxne6 1.B.

Ilpu nosviwenuu 3¢gppexmusHocmu UCNONL308AHUSL CENbCKOXO3AUCTNEEHHBIX
Mawun O0abUIOe 3HAYEHUE UMeem COBEPUICHCMBO8ANIE NIAHUPOBAHUS U YAPABIEHUS
ee MexHUUeCKUM 00CIYHCUBAHUEM U PEMOHMOM HA OA3€e COBPEMEHHBIX MEXHUYECKUX
cpedcms. Omo obecneuusaemcss npuMeHeHuem MexHUUecKko2o OUdAcHOCMUpPOB8aHUs
MAwuH Kak UHGOPMAYUOHHOU OCHOB8bI CUCMEMbl YAPAGIEeHUs Npoyeccamu
MEeXHU4ecK020 00CIYHCUBAHUSA U PEMOHMA.

Hcnonvzosanue  cpeocme — OUacHOCMUpPOBAHU — CBUOEMeNbCmByem O
B03MONCHOCIU COKPAUJeHUSL IKCHIAYAMAYUOHHBIX PACX0008. DMo 00Cmucaemcs 3d
cuem yeenuueHus Qakmuyecku UCHONb3YeM020 pecypcd, COKpaujeHue 4ucia
PEMOHMOB U IKOHOMUU pAcxo0d 3anacHulx dacmeu. s 2moeo  HYHCHO
paspabomams U 6HeOpumv o gexmushvie Memoobl. U CpPeocmed KOHMPOJis
MeXHUYeCK020 COCMOSHUSL MAwuH 6e3 ux pazoopku. Imo no3eoaum onpeoenums
MexXHU4ecKoe COCMOosIHUe azpe2amos U Y3108, OMOeIbHO 835MblX MAWUH U HA OCHOGE
9MO20 YCMAHOBUMb 00UULL 00BbeM NPOPYUIAKMULECKUX U PEMOHMHBIX ONEPAYULL.

B omauuue om Eeponwvr u CIIA, 20e npumsama cucmema mexHUYECKO20
0OCIYHCUBAHUS MAWMUH 3A UX MEXHUYEeCKUM COCMmOosHUeM, 8 YKkpaune 6 Hacmosuee
8peMsl ewje UCNONb3Yemcs cucmema no Hapabomke. [[ns nepexooa Ha HOBYIO
CUCINEMY HYHCHO BHeOpUMb Pe2NAMEeHMUPOBAHbl 8UObl KOHMPOJISL MEeXHUUECKO20
COCMOsIHUS, ~ KOMopble  NO360NAIOM  pe2YIapHO  Npogepsamb  hakxmuueckoe
MexXHu4ecKkoe COCMOSHUe MAWUH 6 CeNbCKOM XO03AUcmee U CB0E8PEMEHHO
npedomepauams 803HUKHOBEHUE OMKA308 U NOBPENCOCHUU N0 IKCHIYAMAYUOHHBIM
npuyunam. bnacodaps pamnemy evisgnenuro Oepexmos u HeucnpasHocmeu
mexHu4eckas OUazHOCMUKA No360Jsem YCMpaHums noo0oOHble OMKA3bl 8 npoyecce
MEXHU4ecKo20 OOCTYICUBAHUS, NOGbIULAEH HAOEHCHOCMb U  IPGHeKmueHocmy
IKCHIyamayuu, a makxce 0aem G03MONCHOCMb IKCHIYAMUPOBAMb MEXHUYECKUE
CUCTeMbl 3a UX COCIOSIHUEM.

B cmamve npedcmasnena akmyanbHOCmMs MeXHUYECKo20 OUa2HOCMUPOBAHUsL 8
cucmeme MeXHUYECKOU IKCHAYAMAayuu aemomoounel 6 CelbCKoM XOo3Aaticmee.
Paspabomana cxema cocmasnaowux cucmemvl MEXHUYECKO20 OUASHOCTMUPOBAHUSL
asmomoouell 8 CebCKOM X03AUCMEe U NPOBEOEHO ee XapaKmepucmuxy.

Kntouesvie cnoea: cenvckoe Xo03:UCME0, MAWUHBL, OUASHOCMUPOBAHUS,
mexHu4ecKoe 00CIyHCUBAHUE, PEMOHM, IKCNIYAmayus, mexHu4ecKkoe coCmosiHue.
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