O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0825U003931
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamuii: 16-10-2025

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. [TeTpeHko BayeciaB OsekcaHgpOBUY

2. Viacheslav Petrenko

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoOBOi ceniaIbHOCTI: 273

Ha3zBa HayKOBOIi CIIeIiaIbHOCTI: 3a/i3HN4HMIA TPAHCTIOPT

T'anmy3p / raaysi 3HaHB: TpaHCIIOPT

OCBiTHbo—HayKOBa nmporpama 3i CreniaJibHOCTI: 3asisHUYHMIA TPAHCIIOPT

Jara 3axHcTy: 09-12-2025

CrneniaJbHICTh 3a OCBITOIO: 100501 Pyxomuii ckyiaz Ta crieniaabHa TEXHIKA 3aTi3HMYHOTO TPAHCIIOPTY

Micue po6oTH 3400yBayva: dinis "HaykoBO-1OCIi/iHNI Ta KOHCTPYKTOPCHKO-TEXHOJIOTIYHUI iIHCTUTYT

3aJ1i3HUYHOTrO TPAHCHOPTY" AKL[iOHEPHOTO TOBapUCTBA "YKpaiHChKa 3ali3HuLS"

Kopg 3a €IPIIOY: 40081293

Micue3Haxoa KeHHS: By . Penoposa, Kuis, 03038, Vkpaina

dopma ByracHOCTI:
Cdepa ynpaBiriHHS: Ka6iner MinicTpis Vkpainu

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

IIIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi CleliaJai3oBaHOI BYEHOI pazu). PhD 11108
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujoHanbHuMil TPAHCTIOPTHUIA YHIBEPCUTET

Kopg 3a €IPIIOY: 02070915

Micueanaxo;perHﬂ: ByJl. M. OMengnoBuya-Ilasnenka, Kuis, 01010, YkpaiHa

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [lepkaBHUI yHIBEPCUTET iHPPACTPYKTYPH Ta TEXHOJIOTIN
Kopg 3a €IPIIOY: 41330257

Micue3HaxoaKeHHS: ByJ1. KupuiiBceka, Kuis, 04071, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
Koau TemaTHYHHUX PYOPHK: 68.35.29, 73.29.61

Tema gucepranii:
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KOHCTPYKLii Ta METOIiB PO3PaXyHKY.

2. Improving the load-bearing capacity of the frame of hopper cars for grain transportation by improving the
design and calculation methods.

Pedepar:

1. lana gucepTauifiHa po60oTa NpUCBAY€Ha TOCHiTKEeHHIO 010 OKpallleHHs] HeCHOI 30aTHOCTI paMU BaroHiB-
XOIEePiB U1 IEPEBE3EHHS 3€PHA LIAXOM YAOCKOHAJIIEHHS KOHCTPYKLIi Ta METOIIB PO3PAXYHKY i € aKTyaJIbHOIO [JIs
rasysi 3aJ1i3HUYHOIO TPAHCIIOPTY B YACTUHI 3a6e31e4eHHs] HECHOI 3JaTHOCTI BiZJIIOBiIHOTO BUY PyXOMOTO CKJIaLy
110332 M€’KaMy MTPU3HAUYE€HOT0 CTPOKY CJIY>KOM 3 BpaxyBaHHSIM OCOOJIMBOCTEH Horo ekciulyaTalii. B guceprauiiiHii
POOOTIi BUPIIIY€EThCSI HAYKOBE 3aBJAHHS 3 YIOCKOHAJIEHHSI METOMIB PO3PaxyHKy Ta 3MilIHEHHSI paMU BarOHiB-XOIEpPiB
17151 IepeBe3€eHHs 3epHa. HaykoBa HOBU3HA OTPUMAaHMX pe3yJIbTaTiB. Briepiue: - OoTpMMaHO KOpUTYIOUnil KoedillieHT
Ta BU3HAYEHO MOrO KiJIbKICHY BEJIMYMHY, KU BpAaXOBY€ HEPIBHOMIPHICTh HaBaHTaKEHHS BaroHa-xoIepa 1js
[IepPEBE3E€HHS 3€PHA B MaTEMATUYHI MOJIEJIi IPOrHO3yBaHHS PECYPCY HECHUX KOHCTPYKUiM BAHTaA)KHUX BaroHiB 3
METOI0 MTOKPAaleHHs! HECHOI 3IaTHOCTI IOr0 paMu; - po3p06JIEHO HOBE KOHCTPYKTOPCHKE PillleHHS MO0 3MilJHEHHS

pamu BaroHa- xoIlepa [ijis [lepeBe3eHHs 3epHa 3 BpaxyBaHHSM JOIIYCTHMUX HaIPY>KeHb, SIKi BAHUKAIOTh B paMi IIpu



HEPIBHOMIPDHOMY HaBaHTQ)XEHHi BaroHa; - HA OCHOBI EKCIIEPUMEHTAJIbHUX NOCIIIKEHb OTPUMAHO 3aJI€KHOCTI
KoedilieHTiB 0rIopy BTOMI pamMu BaroHa-xoIepa [ijisl IepeBe3eHHs 3epHa Bif] IPOrHO30BAHOTO TEPMIHY CITYKOU 3
BpPaxyBaHHSM €KBiBaJICHTHUX HAIIPYKEHb, SIKi BUHUKAIOTh B PaMi IIPY HEPIBHOMIPDHOMY HaBaHTaKE€HHi BaroHa, 1o
I03BOJISI€ YI,OCKOHAIMTY HECHI KOHCTPYKLi. YIOCKOHAJIEHO: - CXeMU NPUKJIAJAHHS CUJI PO3PAXyHKOBUX PESKUMIB |
ta III #7151 oLiHKK HaNpyXeHO-1e(OPMOBAHOrO CTAaHY PaMy BaroHa-XoIepa Jig NePEBE3eHHS 3€pHa LIJIIXOM
BPaxyBaHHS [JOJATKOBUX CUJI BiJl HEPIBHOMIPHOTO HaBaHTAKEHHS BaroHa, 110 03BOJIsIE BCTAHOBUTH IIPUYKHY
PO3BUTKY TPIlIMH B paMi BaroHa-xoIepa Ta CTBOPUTY Cy4aCHi TEXHIUHI pilleHHd 3 yIOCKOHAJIEHHH ii KOHCTPYKUII; -
METOJ, IPOEKTYBAHHS HOBUX KOHCTPYKUINHUX PillleHb AJI1 HECHUX KOHCTPYKLiM BaHTaXKHMX BAaroHiB, K11, Ha
BiMiHY BiJl iCHYI0UMX METO[IiB, BpaXOBYy€ Pe3yJIbTaTU aHaJli3y MOKJIMBOTO HaKOIIMYEHHS HAIPY>KeHb ([1OIMIKOIKEHb)
IJISIXOM TTOPiBHIOBAHHSI HOPMAJIbHUX Ta JOTUYHUX HANPYKEHb 3 MEKaMU IPAaHULICI0 BUTPUBAJIOCTI 3 JOTUYHUMU
HaMPY>KeHHSIMU [IPU MTyJIbCYIOYOMY LIMKJIi HABAHTAXEHHS, [0 JO3BOJIS€ MiIBUIIUTU CTYIiHb OGTPYHTOBHOCTI
MIPUMHATTS KOHCTPYKLIMHYUX pillleHb IIPY MOZEPHI3allii Barony. Jlicrana nogaabuoro po3BUTKY pO3paxyHKOBa
MO/I€JIb OLIiHKM HalpyXeHO-e(OPMOBAHOI0 CTaHy PaMy BaroHa-XoIepa /Jig NePEBE3EHHS 3€PHa, SIKa BPAXOBY€
BILJIMB HEPIBHOMIPHOCTI HaBaHTaXEHHS BaroHa, 10 J03BOJIsI€ CTBOPIOBATU Oi/blI JOCKOHAJ KOHCTPYKLIiMHI
pillleHHd Ta CyTTEBO MiIBUIIATYA PECYPC HECHUX KOHCTPYKLiN Barony. OmnyvcaHi NifiCyMKU pe3yJbTaTiB JOCTiIKEHb
1010 KOXKHOTO PO3[ily AUCepTaLifiHOI pO60TH Ta IPUBEAEHO 3arajbHUI BUCHOBOK. MeTa po60oTu 6yja JoCSITHyTa 3
3aCTOCYBaHHSM BifIITOBIIHUX METOIB NOCJiIKEHb. Pe3ysibTaTh fOCIiIKEHb MIiCTATh HAYKOBY HOBU3HY, KA MOXE
OyTH 3aCTOCOBAHA MPY OLHIIi HANIPY>KeHO-1e(POPMOBAHOTO CTAaHY HECHUX KOHCTPYKILill BaroHiB-xomnepis 1J1st
IIepeBe3eHHs 3epHa Ta IIPOrHO3YBaHHS iX peCypCy 3 BpaxyBaHHSM 0COOJIMBOCTEN iX YMOB eKCITyaTatii 3
HEPiBHOMIPHO pPO3MIllEHUM BaHTaKe€M, OTPMMAaHI IPaKTUYHi pe3yJbTaTU NOCJiI)KEHHS BIIPOBAJIKEH] B raynysi
3aJIi3HUYHOTO TpaHCIOPTY. KiII04OoBi cjl0Ba: 3a/1i3HUYHUI TPAHCIIOPT, PYXOMMI CKJIaJl, BATOHU, HECHI KOHCTPYKIi,
pama, [iarHoCTyBaHHS, TPIlIMHA, 3MillleHHS! BAHTAXY, HallPyKeHHSs1, Hallpy>KeHO-Ae(OPMOBaHUIA CTaH, PeCypC,
MOJIeJIb, METOJ, Ta AJITOPUTM PO3PAXYHKY, MOJI€PHi3allisl, BATPOOYBaHHSL.

2. This dissertation is dedicated to the study of improving the load-bearing capacity of hopper wagon frames for
grain transportation by optimizing the design and calculation methods. It is highly relevant to the railway
transport industry in ensuring the load-bearing capacity of this type of rolling stock beyond its designated service
life, considering the specific operational conditions. In this dissertation, the scientific task of improving the
methods of calculation and strengthening of the frame of hopper cars for grain transportation is solved. Scientific
novelty of the obtained results: For the first time: - an additional coefficient was obtained and its quantitative value
was determined, which takes into account the uneven load of a hopper wagon for grain transportation in a
mathematical model for predicting the resource of load-bearing structures of freight wagons in order to improve
the load-bearing capacity of its frame. - a new design solution was developed to strengthen the frame of a grain
hopper wagon, taking into account the permissible stresses that arise in the frame under uneven loading of the
wagon; - based on experimental studies, the dependence of the fatigue resistance coefficients of the frame of a
grain hopper wagon on the predicted service life has been obtained, taking into account the equivalent stresses
that arise in the frame during uneven loading of the wagon, which allows for the improvement of load-bearing
structures. Improvements made: - the schemes for applying forces in design modes I and III have been improved
to assess the stress-strain state of the frame of a grain hopper car by taking into account additional forces from
uneven loading of the car, which makes it possible to establish the cause of crack development in the frame of the
hopper car and create modern technical solutions to improve its design.; - the design methodology for new
structural solutions of load-bearing freight wagon structures has been improved. Unlike existing methods, it
considers the accumulation of stresses (damage) by comparing normal and shear stresses with endurance limits
under a pulsating load cycle, thus increasing the justification level for design decisions during wagon
modernization. The computational model for assessing the stress-strain state of the grain hopper wagon frame has
been further developed by considering the impact of uneven loading. This allows for the creation of more
advanced structural solutions and significantly extends the service life of load-bearing wagon structures. The
conclusions summarize the research results for each section of the dissertation and provide an overall conclusion.
The research objective was achieved using appropriate research methods. The research results contain scientific



novelty, which can be applied in the stress-strain state of load-bearing structures of grain hopper wagons and
predicting their resource considering the specific operational conditions with unevenly distributed cargo. The
obtained practical research results have been implemented in the railway transport industry. Keywords: railway
transport, rolling stock, wagons, load-bearing structures, frame, diagnostics, crack, load displacement, stress,
stress-strain state, service life, model, calculation method and algorithm, modernization, testing.
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