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1. TTigBuienHs 6e3neKy pyxy BaHTaKHUX BaroHiB 3i 3MEHIIEHOIO TapOI0 LIJISIXOM YIOCKOHAJIEHHS 3aC00iB i MMigxomis
IIPOBEJIEHHSI X0J0BUX BUIIPOOYBaHb

2. Improving the safety of freight machines with reduced containers by improving the means and approaches of
conditioning tests

Pedepar:

1. Incepraniiiny po60Ty IIPUCBSIYE€HO BUPIIEHHIO aKTyaJbHOTO HAYKOBOTO 3aBIAHHS yOCKOHAJIEHHS 3aCO0iB i
IiAXO0/liB IIPOBEEHHS XOJ0BUX BUIIPOOYBaHb BAHTA)KHUX BaroHiB 3i 3MEHIIEHO0 Tapoo. HaykoBa HOBH3HA
OTPUMAaHUX Pe3yJIbTATIB POOOTHU IOJISITAE Y BUPILIE€HHI HAYKOBOT'O 3aBHAHHS — MiJBUIIEHHS O6€3II€KU PyXy
BaHTa)KHUX BaroHiB 3i 3MEHIIEHOIO TapOI0 IJISIXOM yIOCKOHAJIEHHS 3aC00iB i MMigXomiB MpoBeJeHHs XOI0BUX
BUIIpOOYyBaHb. [lepmunil po3[in NprUCBsIYeHUH OISy JliTepaTypy 3a TEMOIO pOOOTH Ta OOIPYHTYBAaHHIO BUOODPY
HaIIPSIMKIB JIACEPTaLiHUX JOCIiI)KEHb. BUKOHAHO OTJIl HAyKOBHUX IIPallb CIIPSIMOBAHUX HA BUSHAYEHHS

ITOKA3HUKIB SIKOCTi PyXy BAaHTQXHUX BaroHiB, iCHYIOUMX CUCTEM OL[iHKM [TOKA3HUKIB SIKOCTi PYXY Ta OL[iHK1



IVHAMiYHUX XapaKT€PUCTUK PYXOMOTO CKJIally, BUKOHaHO aHajli3 Mpo6jieM eKCIUlyaTallii TaKuxX BaroHiB, HaBEIE€HO
CTaTUCTHUKY CXOZiB BAHTAKHUX BArOHIB 3i 3MEHIIEHOIO TAPOI0 3 peoK. ONMMCaHO iCHYIOYi IPOEKTH, SIKi CIIPSIMOBaHi
Ha [TOKPALEHHS NIOKAa3HUKIB IMHAMIKU PYXY BaHTO)KHUX BaroHis. CIIMpal4yuch HA JOCBIi] YKPAIHChKUX Ta CBITOBUX
BYEHUX, [IPOBiJHMX HAYKOBUX OpraHizaliil 3p06J1eHO BUCHOBOK, 110 NIOKa3HVUKY IUHAMIKM Ta MILTHOCTi BAHTa)KHUX
BaroHiB 3i 3MEHIIEHOIO TAPOIO, SIKi €KCIIYaTYIOTbCS Ha 3Q/II3HULSX YKPAIHY, HE 3a10BOJIbHSIOTE Cy4aCHUM BUMOTraM
Ta IOTPEOYIOTh PO3POOKU TEXHIUHUX pillleHb, sKi IOKpaIlaTh IOKa3HUKU SIKOCTI pyxXy BaHTaKHUX BaroHis 3i
3MEHIUIEHOIO Tapol0. Y IpyroMy po3fiii po3pobaeHO CTPYKTYPHO-(PYHKIIOHAJIbHI TEXHIUHI ONKMCaHHS (KOHLEITH) 3i
CTBOPEHHS HOBUX Ta MOJEPHIi3alii iCHyI04MX KOHCTPYKLiM BAHT)KHUX BaroHiB 3 METOIO MiABUIIEHHS [IOKA3HUKIB
SIKOCTi Ta 6e31eKy PyXy, LIBUAKOCTI iX 3pa3kiB 3i 3MeHIIeHo0 Tapoo. CyTh 3alIpOIIOHOBAHUX IIOKPAILEHb IT0JISITae y
3aCTOCYBAHHI lIaPHIPHUX €JIEMEHTIB B 10I0 KOHCTPYKLii, 3aMiCTb iCHyIOUMX HEPYXOMUX €JIEMEHTIB (CYLiIbHI 62Ky,
3BapHi 3'€IHaHHS). 3alIPONIOHOBAHO METOMKY MOTJIN6JI€HOI 0OPOOKY pe3ysbTaTiB XO40BUX BUIIPOOYBAHb PYXOMOTO
cknany. CyTh IoJisirae y BUKOHaHHI KOPEJISILIMHOIO Ta CIIEKTPAJIbHOTO aHali3y MPOLECIB, JOCIIKEHUX IJIs1 PI3HUX
€JIeMEHTIB HeCy4ux KOHCTPYKILil, 3 METOIO BUSIBJIEHHS B3a€MO3B'513KiB Mi’K KOJIMBAJIbHUMU IIPOLIECAMU HECYUUX
KOHCTPYKIIii1, OLIiHKA 4acTOT IIPM SIKUX Bifl0yBaeThCs B3a€MOJIisl MDK HUMU Ta PiBHI B3aemoii. Po3pobieHo
IIPOrpaMHO-MaTeMaTUYHe 3a0e3Ie4eHHs [TPoLielypy OLiHIOBaHHSI [TIOKA3HUKIB SIKOCTi Ta 6€3MeKU PyXY, 3
ypaxyBaHHSM BaroBux Koe@illieHTiB OCHOBHUX (aKTOPIB, SIKi CIIPUIUHIOIOTb CXOJ] BAHTRXKHUX BaroHiB 3i
3MEHIUIEHMMH TapaMU 3 PENOK, 110 JO3BOJISIE 3 JOCTATHLOIO TOYHICTIO BU3HAYATH 11i IOKa3HUKU MOOIIBHUMU
IIPUCTPOSIMU 6€3M0CepPeIHbO B €KCILTyaTallii Y TPeTbOMY po3/isi chOPMYJIbOBAHO 3arajlbHi BUMOTH [0 MOGiIbHOI
CHCTEMHU J1J1 BUBHAYEHHSI [I0KAa3HUKIB SIKOCTi Ta 6€311€KU PyXy BaroHiB 3i 3MEHIIEHOIO TapOl0 B yMOBaX
ekciulyaTanii. Onvcana arnapatHa 4acTUHA Ta IIepBUHHI IepeTBOPIOBavi MOOiIbHOI cucTemu. BuknaneHo
Pe3yJbTaTU TEOPETUYHUX Ta IPAKTUYHUX JOCIiJKEHB, 1010 [IOPiBHSHHS Ta BUBHAYEHHS! [I0OKA3HUKIB IKOCTi Ta
0€e3MeKM PyXy BaHTKHUX BaroHiB 3i 3MEHIIEHOIO TAPOIO Pi3HMX MOZEJeN Ta JOJI0 (PAKTOPIB, SIKi HETaTUBHO
BILJIMBAIOTh HA [TIOKa3HUK SIKOCTi Ta 6e3leKy pyxy BaroHi. [IpuBeneHunii ekoHOMIiUHNM edeKT Bif, BIPOBaIKEHHS

3aIIPOIIOHOBAHUX PillIeHb.

2. The dissertation work is devoted to the decision of an actual scientific problem of perfection of means and
approaches of carrying out running tests of freight cars with the reduced tare. The scientific novelty of the value of
the dissertation research is as follows. The introduction substantiates the relevance of the dissertation topic,
formulates the purpose and objectives of the research, their connection with scientific programs, indicates
research methods, reliability of the results, determines the scientific novelty of the dissertation, practical
significance and personal contribution of the author. The first section is devoted to a review of the literature on
the topic of work and justification of the choice of areas of dissertation research. The review of systems of
estimation of indicators of quality of movement and an estimation of dynamic characteristics of a rolling stock is
carried out, the analysis of problems of operation of such cars is executed, and statistics of ladders of freight cars
with the reduced container from rails are resulted. Existing projects aimed at improving the dynamics of freight
cars are described. Based on the experience of Ukrainian and world scientists, leading scientific organizations, it is
concluded that the dynamics and strength of reduced tare of freight cars operated on Ukrainian railways do not
meet modern requirements and require the development of technical solutions that will improve the quality of
reduced tare of freight cars. The second section formulates the concept of technical solutions for load-bearing
systems of freight cars with reduced tare to improve the dynamics and strength. The essence of the proposed
improvements is to use hinged elements in its design instead of the existing fixed elements (solid beams, welded
joints). A method of in-depth processing of the results of running tests of rolling stock is proposed. The essence is
to perform correlation and spectral analysis of the processes studied for different elements of load-bearing
structures to identify relationships between oscillatory processes of load-bearing structures, estimating the
frequencies at which there is interaction between them and the levels of interaction. The software algorithm of the
in-depth estimation of experimental indicators of quality of movement of cars with the reduced tare is developed.
In the third section the general requirements to the mobile system for definition of indicators of quality and safety
of movement of cars with the reduced tare in the conditions of operation are formulated. The hardware and
primary converters of the mobile system are described. The results of theoretical and practical research on the



comparison and determination of quality and safety of freight cars with reduced tare of different models and the
share of factors that negatively affect the quality and safety of the car.
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