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Pedepar:

1. lana nucepTaniitHa poboTa IprCBsiYeHa LOCIIKeHHIO 00 [TOKpalleHHsl HeCHOI 3aTHOCT] paMy BaroHiB-
XOIIEPIB [JIs1 IEPEBE3EHHS 3€PHA LISIXOM YAOCKOHAJIEHHS KOHCTPYKIi Ta METO/IiB PO3PaXYHKY i € aKTyaJIbHOIO J1JIs1
rasysi 3aJ1i3HU4HOrO TPAHCIOPTY B YACTUHI 3a6€31€4eHHsI HECHOI 3JaTHOCTI BifITIOBiIHOTO BUAY PyXOMOTO CKJIaLy
1103a MeKaMu MTPU3HAYEHOT'0 CTPOKY CIY>KOM 3 BpaxyBaHHSIM OCOGJIMBOCTEN MOro eKcIutyaTanii. B guceprauiiiHii
POOOTi BUpIIIy€eTHCSI HAYKOBE 3aBJIaHHS 3 YIOCKOHAJIEHHSI METO/iB PO3PaxyHKy Ta 3MillHEHHSI paMU BaroHiB-XomepiB
17151 IepeBe3eHHs 3epHa. HaykoBa HOBM3HA OTPMMaHUX pe3yJIbTaTiB. Bepiue: - oTpruMaHO KOpUTylounii KoedilieHT

Ta BU3HAYEHO HOTO KiJIbKiCHY BEJINUMHY, SIKAI BPaXOBy€ HEPiBHOMIPHICTb HABAaHTA)KEHHS BarOHa-XoIepa s



[IepEBE3E€HHA 3€pHA B MaTEMATUYHIi MOJIEJIi IPOrHO3yBaHHS PECYPCY HECHUX KOHCTPYKLINA BAHTA)KHUX BaroHiB 3
METOIO IIOKPAIeHHS HECHOI 3aTHOCTI IOro paMu; - po3p00JIeHO HOBE KOHCTPYKTOPCHKE PillleHHS [0/10 3MiLlHEHHS
pamu BaroHa- xorepa Jijisl IepeBe3eHHs 3€PHa 3 BpaXyBaHHSIM JIOITYCTUMUX HAMPYKEHb, SIKi BAHUKAIOTh B paMi Ipu
HepiBHOMIPDHOMY HaBaHTa’KE€HHI BaroHa; - HA OCHOBI €KCIePUMEHTAIbHUX JOCiI’)KeHb OTPUMAHO 3aJ1€KHOCTI
Koe(ilieHTiB 0IOpy BTOMi paMu BaroHa-xoImepa JJ1si IepeBe3e€HHs 3epHa BiJl IPOrHO30BaHOTO TEPMiHY CIIY>KOU 3
BpPaxyBaHHSIM €KBiBaJIEHTHUX HAIIPYKE€Hb, SIKi BUHUKAIOTh B PaMi IIPY HEPiBHOMIPDHOMY HaBaHTaKE€HHi BaroHa, 1o
DI03BOJISIE€ YIOCKOHAIMTY HECHI KOHCTPYKLii. YI0OCKOHAIEHO: - CXeMU NPUKJIAJAHHSI CUJ PO3PAXyHKOBUX PESKUMIB |
ta III #7151 oLiHKY HaNpyXeHO-1e(OPMOBAHOrO CTaHy PaMU BaroHa-XoIepa JJis epeBe3eHHS 3epHa LJIIXOM
BpaxyBaHHS JOJATKOBUX CUJI Bifl HEPIBHOMIPHOTO HaBaHTAKEHHSI BaroOHa, 110 103BOJIsIE BCTAHOBUTH IIPUYKUHY
PO3BUTKY TPIlIMH B pami BaroHa-xoIepa Ta CTBOPUTH Cy4aCHi TEXHI4H] pillleHHd 3 yIOCKOHAJIEHHH ii KOHCTPYKILII; -
METO/I, TPOEKTYBAHHS HOBUX KOHCTPYKUiHUX pillleHb [ HECHUX KOHCTPYKILill BAHTQXKHUX BaroHiB, SIKUI, Ha
BiZIMiHY BiJl iCHyI0UMX METOZiB, BDaXOBY€ Pe3yJbTaTH aHaJIi3y MOKJIMBOTO HAaKOIIMYEHHS HANPyKEHb (TTOIIKO/IKEHD)
IJISIXOM MOPiBHIOBAHHSI HOPMAJIbHUX Ta JOTUYHUX HANPYKEHb 3 MEKaMU IPAHULICI0 BUTPUBAJIOCTI 32 JOTUYHUMU
HaIPY>KEHHSIMU IIPU TyJIbCYIOYOMY LIMKJIi HABaHTaXXKEHHS, 1[0 JO3BOJIS€E MiIBUIUTU CTYIiHb OGTPYHTOBHOCTI
MIPUMHATTS KOHCTPYKLIMHUX pillleHb IIPY MOJEPHi3alii BaroHy. Jlicrana nogaabuoro po3BUTKY pPO3paxyHKOBa
MOJIeJb OLiIHKM Halpy>KeHO-e(OPMOBAHOTO CTaHy paMU BarOHa-XoIepa sl IePEeBE3€HHS 3€PHA, Ka BpaXOBye
BIJIMB HEPIBHOMIPHOCTI HaBaHTaXEHHS BaroHa, 10 J03BOJIsIE CTBOPIOBATU OiJbll JOCKOHAJ KOHCTPYKLIiMHI
pillleHH Ta CYTTEBO MiIBUIIATYA PECYPC HECHUX KOHCTPYKLiN Barony. OnyvcaHi nifiCyMKU pe3yJbTaTiB JOCIiIKEHb
IIOZ,0 KOXXKHOTO PO3TiNy IUCepTaliiiHOi po60TH Ta IPUBEAEHO 3arajibHNil BUCHOBOK. MeTa po60TH 6yJjia OCATHYTA 3
3aCTOCYBaHHSM BiZIITOBIIHUX METOMIB NOCJiIKEHb. Pe3yJibTaTh JOCIiIKEHb MIiCTATh HAYKOBY HOBU3HY, KA MOXe
OyTH 3aCTOCOBAHA IPY OLHIIi HANIPY>KeHO-1e(POPMOBAHOTO CTaHY HECHMX KOHCTPYKILill BaroHiB-xomnepiB 11t
IepeBe3eHHs 3€pHa Ta IPOTHO3YBaHHS iX PECYPCY 3 BpaxyBaHHSIM OCOOJIMBOCTEN iX YMOB eKCITyaTallii 3
HEPiBHOMIPHO pPO3MIIllEeHUM BaHTaKE€M, OTPUMAaHI IPaKTUYHi pe3yJbTaTU NOCJiI)KEHHS BIIPOBAIKEH] B raynysi
3aJIi3HUYHOTrO TPAHCIOPTY. KiII04oBi €j10Ba: 3a/1i3HUYHU TPAHCIIOPT, PYXOMUI CKJIaJl, BATOHU, HECHI KOHCTPYKIi,
pama, [iarHoCTyBaHHS, TPIlIMHA, 3MillleHHS! BAHTaXYy, Hallpy>KeHHs, Hallpy>kKeHO-Ae(dOPMOBaHUIi CTaH, pecypc,
MOJIeJ1b, METOJ, Ta AJITOPUTM PO3PAXYHKY, MOJI€pHi3allisi, BUTPOOYBaHHSL.

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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