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KBamnidixkariiina HaykoBa mpalis Ha MpaBax PyKOMHCY.

JHuceprairist Ha 3100yTTS HAYKOBOTO CTyMeEHs JOKTOpa (dimocodii 3 ramysi
3HaHb 13 — «MexaHiyHa iHkeHepis» 3a cnemianpHicTIO 133 — Tamysese
MamHOOyayBaHHA. KuiBChKM HalllOHaNbHHUI yHIBEpcUTET OyAIBHHUIITBA 1
apxitektypu, MOH Vxkpainu, Kuis, 2025.

OcHoBHMiI 3MicT auceprauiifHoi podorm. Jlucepraiis mnpucCBIYEHA
BUPILIEHHIO AKTYaJIbHOI HAayKOBO-TIPUKJIAJAHOI MpOOJEeMHU, fKa IOJIATae y
po3poOIli HAyKOBO OOIPYHTOBAaHMX METOJMIB BJIOCKOHAJIICHHS CEPBICHOTO
OoOCIyroByBaHHsS MAaIIMH JJIs OyIIBHUITBA JOpIT 13 BpaxXyBaHHA IX
eKCIUTyaTaliiHux mnoka3HukiB. CydacHe JOpOKHE OYAIBHUIITBO SIBJISIE COOOIO
CKJIa/IHy 1HXKEHEpHY CUCTEMY, 1€ €(PEKTUBHICTh KOKHOTO €Tary 0e3MocepeIHbO
3QJICKUTH BIJI TEXHIYHOTO CTaHy Ta HaAlWHOCTI 3agisHux MaimuH. [Ipornec
yJIamTyBaHHs acaibTOOCTOHHUX JOPIT BUMAarae CyBOPOi CHHXPOHI3allli Mix
eKCKaBaTopaMmH, Oyliblo3epamu, acdaiabToykiagadyaMud Ta KOTKamMu. bynab-sika
3yNUHKa 4epe3 TEXHIYHY HECHpPaBHICTh MPHU3BOJUTH HE JHIIE 10 (PIHAHCOBUX
BTpaTa ¥ JI0 MOPYIICHHS TEXHOJIOTIYHOTO LHUKIIY, 10 KPUTUYHO JUISI TapsIux
acanbToOeTOHHUX cymimeil. IcHyroun Metoau cepBicy, O 0a3yloThbCs Ha
ICHYIOYMX HOPMATHBHHMX TIIOJIO)KEHHSX HE B TMOBHIM MIpl 3aJ0BOJBHSIOTH
Cy4yaCHMM BHMOTraM J0 3a0e3MeueHHsd HaJliHOT poOOTH JOPOKHBOI TEXHIKH.
HesannanoBanuii Buxij 13 Jagy Jeraineid MoXe MaTh 3Ha4HI E€KOHOMIiuHi
Hacaiaku. KpimM HbOTo MosioMKa MOKe CIIPUYMHUATH PYHHYBaHHS 1HIINX JeTalleH,
Kl Oe3nmocepelHbO TMO€JHAHHI B €IUHY cucTeMy MammHu.  HaykoBo
OOTpYHTOBaHI METOJM CepBiCYy B poOOTI 0a3yloThcsi HaA MPHUHIUIAX
MPEAUKTUBHOTO MOHITOPUHTY, aHaJTi31 TPHUOOJIOTIYHUX MPOIIECIB Y T1APABIIYHUX
CUCTeMaX Ta MaTeMaTUYHOMY MOJIEIIOBAaHHI HaJIMHOCTI JeTajied, 30ipHHUX
OJIMHUIIb T4 MAIIIUH B IIJIOMY.

Hepmmii po3ain «Orysim Ta aHami3 OCHOBHUX METOJIB 1CHYHOYOTO

CEpBICHOI0 0OCIIYyTOBYBaHHSI MalllMH JJI OYIBHUIITBA JOPIr 13 BpaXyBaHHS iX



eKCIUTyaTalllfHUX MOKAa3HUKIB» MPUCBAYEHUN BHU3HAYEHHIO OCHOBHUX THIIIB
MaIuH 1 00JIaHAHHS TS TATOTOBKHA Ta 3M1MCHEHHS POOIT ajisi OyiBHUIITBA
nopir. [lpuBeneHa oliHKa ICHYIOUMX MaTEeMaTHYHUX MOJENEH ITOCITIIKEHHS
HAA1IHOCTI MaIIMH Ta METO/IIB 1CHYIOYOTO CEpPBICHOTO OOCIYTOBYBaHHS MAIlIKH.

B apyromy po3aini «Metoau mpochimKkeHHs cTaHy 30ipHUX OAWHHILL Ta
JeTanel MamuH IS OpUroTyBaHHS ac(hanbTOOETOHHUX CyMmimied Ta ix
yKJIaJIaHH$ B MPOIIecax yIalITyBaHHs JOPIr» MPUBEACHI OOTPYHTYBAaHHSI METOIIB
JTOCIIIJIPKEHHSI TEXHIYHOTO CTaHy MAIlIMH 32 TIOKAa3HUKAMU CTYTICHS 1X 3HOIICHHS.
3nilicHeHa po3po0Ka CHCTEMH MOHITOPUHTY CTaHy MAaIllMHU Ta NpUBElEHA
METO/IMKA BHU3HAYECHHS BIAMOB M1 (POPMYBaHHS MPOTpaMU CEPBICY MAIIMH.
Po3srnsHyTa Meroauka cTparerii NiATpUMaHHS €(PEeKTUBHOTO TEXHIYHOTO CTaHYy
MaIlIHH.

Y Tperbomy po3aiii: «JlociiiKeHHs TapaMeTpiB 1 XapaKTEPUCTUK BILTUBY
Ha BU3HAUEHHS CEPBICHOr0 00CIYrOBYBaHHS MAlllMH B yMOBAX iX BUKOPUCTAHHSD)
NPUBEAECH] PE3YNbTaTH AOCIIHPKEHHS BIUTMBY MPOAYKTUBHOCTI, €KCILTyaTallTHIX
BUTpAT 1 BAPTOCTI HA CTPATETIIO €KCIUTyaTallll B peaJIbHUX YMOBaX BUKOPUCTAaHHS
MamuH. JlocnipKeHO Ta po3paxoBaHO MapaMeTpH 1 XapaKTepUCTUKHU HAAIHOCTI
pPO3MIPHOI TJIUTH WIOKOBOi JpoOapku B Mpoliecax TMOJApiOHEHHs IIEeOHIO.
JlocnmikeHo Ta pPO3paxOBaHO IMAapaMeTpu 1 XapaKTePUCTHUKU HAIIHHOCTI
PO3NOAUILHOIO HIHEKA Ta BIOpaliiiHOI IIIMTH ac(anbTOYyKIIalaJbHUKA.

Y derBepromy po3saijii: «[Ipaktuuna peanizailisi METOMIB CEPBICHOTO
0oOCIIyTOBYBaHHSI MaIlIMH Ta OI[IHKA iX €(EeKTUBHOCTI» HABEIEHO METOJUKHU
pPO3paxyHOK pe3epBy Ta 3allaCHUX YaCTHH MAIWH, METOAMKH Ta alrOpUTMHU
METO/IIB CEPBICHOTI0 OOCIyroByBaHHS MallnH. BukoHaHa oiiHka €()eKTUBHOCTI
pe3yJbTaTiB JOCIIKEHb.
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ABSTRACT

Nechyporuk V.G. Improving the service of road construction machines
taking into account their operational indicators — Qualification scientific work in
the form of a manuscript.

Dissertation for the degree of Doctor of Philosophy in the field of
knowledge 13 — “Mechanical Engineering” in the specialty 133 — Industrial
Mechanical Engineering. Kyiv National University of Construction and
Architecture, MES of Ukraine, Kyiv, 2025.

The main content of the dissertation. The dissertation is devoted to
solving a topical scientific and applied problem, which consists in developing
scientifically based methods for improving the service of road construction
machines, taking into account their operational indicators. Modern road
construction is a complex engineering system, where the efficiency of each stage
directly depends on the technical condition and reliability of the machines
involved. The process of asphalt concrete road construction requires strict
synchronization between excavators, bulldozers, pavers and rollers. Any stoppage
due to a technical malfunction leads not only to financial losses but also to
disruption of the technological cycle, which is critical for hot asphalt concrete
mixtures. Existing service methods based on existing regulatory provisions do not
fully meet modern requirements for ensuring reliable operation of road
machinery. Unplanned failure of parts can have significant economic
consequences. In addition, the breakdown can cause the destruction of other parts
that are directly connected to a single machine system. Scientifically sound
service methods in operation are based on the principles of predictive monitoring,
analysis of tribological processes in hydraulic systems and mathematical
modeling of the reliability of parts, assemblies and machines as a whole.

The first section,“Review and analysis of the main methods of existing
service maintenance of road construction machines taking into account their
operational indicators,” is devoted to determining the main types of machines and

equipment for preparing and carrying out road construction work. An assessment



of existing mathematical models for studying the reliability of machines and
methods of existing service maintenance of machines is presented.

The second section, “Methods for studying the condition of prefabricated
units and parts of the studied machines for preparing asphalt concrete mixtures
and laying them in the processes of road construction,” provides justification for
methods for studying the technical condition of machines based on indicators of
their degree of wear. A machine condition monitoring system has been developed
and a failure detection method has been presented for forming a machine service
program. A strategy for maintaining the effective technical condition of machines
has been considered.

The third section: “Study of parameters and characteristics of influence
on determination of service maintenance of machines under conditions of their
use” presents the results of the study of influence of productivity, operating costs
and cost on strategy of operation under real conditions of use of machines. The
parameters and characteristics of reliability of the spacer plate of a jaw crusher in
the processes of crushing of crushed stone were studied and calculated. The
parameters and reliability characteristics of the distribution auger and the
vibrating plate of the asphalt paver were investigated and calculated.

The fourth section: "Practical implementation of machine service methods
and assessment of their effectiveness" presents methods for calculating the reserve
and spare parts of machines, methods and algorithms for machine service
methods. An assessment of the effectiveness of the research results is made.

Keywords: road construction machinery, jaw crusher, spacer jaw, asphalt
paver, auger, vibrating plate, failures, reliability, combined model, finite element

analysis, parameters, service methods, efficiency.



