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ITiyenxo I.B. BB MeTO/IiB JIarHOCTHKU OyKCOBUX BY3J11B BAaHTAKHUX BAaroHiB

Ha 3HMKEHHS PU3HUKIB Ha 3aJII3HUYHOMY TPAHCIIOPTI

Hucepramiss Ha 3100yTTS HAyKOBOI'O CTYIEHS KaHAuJaTa TEXHIYHUX HayK
(mokropa (inocodii) 3a crienianbHIcTIO 273 —3aMI3HUYHUN TPAHCIIOPT. Y KPaTHCHKUIA

Jep>KaBHUM YHIBEPCUTET HAyKH 1 TeXHOJOT1#, JlHimpo, 2023.

V¥ nucepraiiitHiii poOOTI BUPIIEHO HAYKOBO-TIPUKIAAHY MPOOJIEMY, CIPSIMOBAHY
Ha 3HIKEHHS PU3MKIB Ha 3aJII3HUYHOMY TPaHCIOPTI Yepe3 BJIOCKOHAJIEHHS METO[IIB
J1arHOCTyBaHHA OyKCOBHMX BY3JIIB BaHTa)XHUX BaroHiB. JOCHiKeHO cTaH Oe3MeKu
pyXy Ta BCTAHOBJIEHO, III0 OCHOBHI BIJIMOBH BaroHiB MOB'S3aHI 3 HENOJIKaMHU Y
TEXHIYHOMY OOCIIyTOBYBAaHHI Ta PEMOHTI, 30KpeMa, OyKCOBUX BY31iB. P0o3pobiieHo
METO/IH OI[IHKY PU3HKIB Ta MATEMAaTUYH1 MOJIENI, SIK1 YCIIITHO BUKOPUCTOBYIOTHCS JIJIsI
MIJBUILEHHA O€3NMeKr pyxXy Ha 3ali3HULI. 3acTOCyBaHHSA  BIOpaliitHOro
J1arHOCTYBaHHA 1]l Yac TEXHIYHOTO OOCIYrOBYBaHHS 1 PEMOHTY OYKCOBHMX BY3JIIB
BaHTa)XHUX BAaroHIB JI03BOJIMJIO 3HAUYIIMM YUHOM 3HU3UTH PU3UKHU BIIMOB OYKCOBUX
BY3JiB. Pe3ynbTatu A0CIIPKEHh MalOTh MPAKTUYHE 3aCTOCYBAHHS JJIS MOJIMIICHHS

TEXHIYHOTO 0OCITyrOBYBaHHS Ta 0€3MEKH PyXy Ha 3aT13HUYHOMY TPAHCIOPTI.

KitouoBi cioBa: 6e3neka pyxy, pU3UKH Ha 3aJ13HUYHOMY TPAHCHOPTI, OyKCOBUMI
BY30J, MaTeéMaTH4YHAa MOJEJIb PHU3UKIB, BIOPOAKYCTMYHUNA METOJ J1arHOCTYBaHHS

OyKCOBOTO By371a
HaykoBa HOBH3HA OTpUMaHUX PE3YJIbTATIB MOJSATA€ B TAKOMY:

- BHepuie po3po0JIEeHO MaTeMaTUyHy MOJENb PHU3UKIB Ha 3ali3HUYHOMY
TPAHCIIOPTI MPHU 3aCTOCYBaHHI METOMIB J1arHOCTUKKW OYKCOBHX BY3JIIB BaHTaKHHUX

BaroHiB MPY BUKOHAHHI TEXHIYHOTO OOCIIYyTOBYBaHHSI Ta PEMOHTY OYKCOBOTO BY3Ja,



fKa BKJIIOYAa€ WMOBIPHICTh O0€3BIIMOBHOI pPOOOTH OYyKCOBUX BY3JIB BaHTaKHUX
BaroHiB, HMOBIPHICTh BCTAHOBJICHHS JI1arHO3Y OYKCOBUX BY3J11B BAHTAXKHUX BaroHIB,
3HAQYMMICTh JIarHOCTMYHOTO TapamMeTpy Ta HOTro BIAHOCHY OIIHKY IICHS i-TO
TEXHIYHOTO 0OCIYrOBYBaHHS, |-TO PEMOHTY YH K-TO TEXHIYHOTO KOHTPOJIO JI03BOJISIE
BU3HAYUTH PIBEHb PU3HUKIB 1 TUM CaMUM OOpaTH HaMKpaIuid MeTOH J11arHOCTyBaHHS

JUTSI T IBUIIICHHSI O€3TEKU PYXY MOi3iB.

- YI0OCKOHAJIEHO MaTeMAaTHYHY MO/JIEIb OLIHKU €EKTUBHOCTI POOOTH OKPEMOTO
MIIPO3AUTY 3ai3HMII NpPU BUKOHAHHI TEXHIYHOIO OOCIyTOBYBAHHS Ta PEMOHTY
OYKCOBOTO By3Jla BAHTQXKHUX BaroHiB, sSika BKJIIOYaE 0OMEXEH1 MOKa3HUKH PECYPCIB,
10, Ha BIAMIHY BiJ ICHYIOYOi, BKJIIOYA€E KOE(DILIEHT €PEKTUBHOCTI 1 KOEQILIEHT
BUTPATHOCTI, 32 JOMOMOIOI0 SIKHX MOHA BHM3HAYUTH palllOHAJBHUM PO3HOILT
BUKOHAHHS TEXHIYHOTO OOCITYyrOBYBaHHS Ta PEMOHTY Ta MIABUIIUTH €(PEKTHUBHICTDH

pPOOOTH OKPEMOTO TIAPO3ALTY 3aTI3HUIL;

- HaOyB MOJAJIBIIIOTO PO3BUTKY METO]I ONKUCY PU3MKIB BIIMOB OYKCOBHUX BY3JIIB
BAaHTaXKHUX BaroHiB, 1[0 BKJIIOYA€ PO3MOJIJIEHHS YCHIITHOTO BUKOHAHHS
KOMILJIEKCHOTO 3aBJaHHS 3 TEXHIYHOTO OOCIyrOBYBaHHS 1 pEMOHTY, 1110, Ha BIAMIHY
BiJl ICHYIOYOr0, BKJIIOYAa€ KWMOBIPHICTh JOMYUIEHOI TEXHOJIOTIYHOI MOMWJIKH, IO

JI03BOJISIE 0OpATH 1 OLIIHUTH METOH 1 3aCO0U JI1IarHOCTHKH.

I[IpakTuyHe 3HaYeHHs] OTPUMAHUX pe3yabTaTiB. HaykoBi pesynprary,
OTpUMaHI B JUCEPTALiiHII poOOTI, a TAKOK pO3p00IJIeHa METOIUKA Ta MOAEI MOXKYTh
OyTH BUKOPHUCTaHI1 JUIs 3HMKCHHS pU3UKIB HA 3TI3HUYHOMY TPAHCTIOPTI, a TAKOXK IS
BUIAJIKy 3aCTOCYBaHHSI METOIB J1arHOCTUKU OYKCOBHMX BY3JiB BaHTa)XHUX BaroHiB
JUIA OILIIHKM, IMPOTHO3YBAHHS Ta MIJBUIIEHHS O€3MeKH pyxXy Ha 3ali3HUYHOMY

TPaHCIIOPTI.
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Dissertation for the Degree of Candidate of Technical Sciences (Doctor of Philosophy)
in the field of 273 — Railway Transport. Ukrainian State University of Science and
Technology, Dnipro, 2023.

This dissertation addresses a scientific and applied problem aimed at reducing risks in
railway transport through the improvement of diagnostic methods for bogie nodes of
freight wagons. The study explores the safety status of movement and establishes that
the main failures of wagons are related to deficiencies in technical maintenance and
repair, particularly in bogie nodes. Methods for risk assessment and mathematical
models have been developed, successfully utilized to enhance the safety of railway
transportation. The application of vibration diagnostics during the technical
maintenance and repair of bogie nodes of freight wagons has significantly reduced the
risks of node failures. The research results have practical applications for improving
technical maintenance and ensuring safety in railway transport.

Keywords: traffic safety, risks in railway transport, bogie node, risk mathematical
model, vibroacoustic diagnostic method of bogie node.

The scientific novelty of the obtained results includes:

1. The development of a mathematical risk model in railway transport when applying
diagnostic methods for bogie nodes of freight wagons during technical maintenance
and repair. The model includes the probability of failure-free operation of bogie nodes,
the probability of diagnosing bogie nodes, the significance of the diagnostic parameter,
and its relative assessment after i-th technical maintenance, j-th repair, or k-th technical
inspection. This allows determining the level of risks and, consequently, selecting the
best diagnostic method to enhance train movement safety.

2. Improvement of the mathematical model for assessing the effectiveness of the
operation of a specific railway department during technical maintenance and repair of
bogie nodes of freight wagons. It includes limited resource indicators and, unlike
existing models, incorporates efficiency and cost efficiency coefficients, enabling the
determination of a rational distribution of technical maintenance and repair tasks and
improving the department's efficiency.

3. Further development of the method for describing risks of bogie node failures,
including the distribution of successful completion of complex tasks for technical
maintenance and repair. Unlike existing methods, this approach considers the
probability of a technological error, allowing the selection and evaluation of diagnostic
methods and means.

Practical significance of the obtained results:



The scientific findings presented in the dissertation, along with the developed
methodology and models, can be utilized to reduce risks in railway transport.
Moreover, they can be applied in scenarios involving the diagnostic methods of bogie
nodes of freight wagons for assessment, prediction, and improvement of safety in
railway transport.
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