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2. Development of methods and means of research on maintenance of technical operation of railway rolling stock

Pedepar:

1. Incepraliiio NpUCBSIYEHO NOAATBIIOMY PO3BUTKY METO/IB i 3aC006iB HAYKOBUX OCIIIIKEHDb CIIPSIMOBAHUX HA
BUPilI€eHHS] HAYKOBO-TIPMKJIAAHOI IPO6IeMU yoe3NeueHHs] TEXHIUYHOI eKCITyaTallii pyXOMOTro CKJIaay K
MOJZIEpHI30BaHOTr0 32 HAYKOBO OOI'PYHTOBAaHMMU TE€XHIYHMMU PillleHHSIMU, TaK i HOBOT'O [TOKOJIiHHS. B po6oTi
PO3BUHYTO METOJ, IPOrHO3YBAHHS Ta AialrHOCTUKU YTBOPEHHS i PO3BUTKY TPIlllMH Y HECIBHUX KOHCTPYKIIisIX
PYXOMOTO CKJIafly, SIKUM Ilepef6auyeHo POBEAEHHS NONEPENHIX pO3paxyHKiB MilJHOCTI 3 TOJAJIbIIUM
€KCIIEPUMEHTAJIbHUM [IOCJII)KeHHSIM IIPOGJIEMHUX BY3JIiB 3 3aCTOCYBAaHHSIM KOMIUIEKCY MaTepialo3HaBYMX
MeTofiB. Ha OCHOBI IbOrO MeTOAY 3aIIPOIIOHOBAHO YIOCKOHAIEHM MiAXi 10 BUpPilIeHHs IPO6JieMU 0JIOBXEHHS
CTPOKY CJIY>KOM TSTOBOT'O PYXOMOTO CKJIaZly 3 TPUBAJIUM HalpaloBaHHsIM. JIjis aHasizy 3acobaMy MaTeMaTUYHOTO
MOJIEJIIOBAaHHS MEXaHIYHUX IPUYMH CXOIPKEHHS BAHTRXKHUX BaroHiB 3 pefioK po3p06ieHO KOMIT'IOTEPHY MOZEJIb, 0

IO3BOJISIE DOCIIIPKYBAaTH JUHAMIKY BAHTO)KHUX BaroHiB B M0i3/1aX PU Pi3HUX XapaKTEPUCTUKAX TEXHIYHOTO CTaHy



XOJIOBUX YaCTUH i KoJlii. BifTBOPEHHS IJIIXOM KOMIT'IOTEPHOTO MOZEJIIOBAHHA CUTYallill [T0B'I3aHUX 31 CXO’KEHHAM
BaHTQKHUX BaroHiB 3 PEOK Hala€ MOXKJIMBICTb BUSIBJIEHHS HAN6iIbll BATOMUX IPUYMH, SIKi IPU3BOASATD 1,0
aBapillHUX cUTyalliil. 3 BUKOPUCTAHHSIM BepruPikoBaHOi 6a30B0Oi KOMII'IOTEPHOI MOJIeJli AUHAMIKU IBUIKICHOTO
[IaCaKMPChKOTO BaroHa JIOKOMOTMBHOI TITM IPOBEEHO NOCJiIKEHHS BIUIMBY KOHCTPYKLIMHUX IapamMeTpiB
XOJIOBUX YAaCTMH Ha AMHAMiYHi NOKa3HMKM BaroHa. Bu3Hau€HO 3a71eXKHOCTi OKa3HUKIB 6€311eKU PyXy i JIaBHOCTI
XOJy BiJl XapaKTepUCTUK 3aC00iB AeMII(ipyBaHHS KOJIMBaHb LBUIKICHOTO BaroHa i BeJIMUYMHU €KBiBaJIEHTHOI
KOHYCHOCTI. 3a/1J151 IOAJIbLIIOrO PO3BUTKY METOJB i 32C0O0iB OILiHKM 3a0€31€4€HOCTi eKCIIyaTallifHOi 6e3leKn
PYXOMOTO CKJIaZly pPO3pO0JIEHO MOOIJIBHY CUCTEMY [JI1 BU3HAYEHHS JMHAMIYHOI HAaBAaHTaXEHOCTI PyXOMOTO CKJIaZy
B YMOBaxX €KCIIyaTallii. 3aipolOHOBAHO 10 BUKOPUCTAHHS NIEPCIEKTUBHI TEXHOJIOTI AiarHOCTYBaHHS TEXHIYHOTO
CTaHy PyXOMOTO CKJIaAy. 30KpeMa, PEKOMEHJ0BAHO PO3PAaXyHKOBO-E€KCIIEPUMEHTAIbHUI METOJ, IPOTHO3YBaHHS
IVHAMiYHUX XapaKTEPUCTUK PEMKOBUX €KiMaXiB. YIOCKOHAJIEHO CUCTEMY MOHITOPUHIY IMHAMIYHOTO
HaBaHTAKEHHS PYyXOMOTO CKJIa[ly Ha KOJIiiHY CTPYKTYpy Ha OCHOBI 3aCTOCYBaHH$ 3aC00iB BUMipIOBaHb [IPUCKOPEHb
perok. Kiro4oBi cy10Ba: pyxOMUH CKJIa[l, HECIBHI KOHCTPYKLii, MilIHICTh, IMHAMIKa, CXOIPKEHHS 3 PENOK,

KOMIT'IOTEPHE MOJI€JII0BaHHS, BUIIPOOYBaHHS, JOIYCK A0 eKCILTyaTaLji.

2. The dissertation is devoted to the further development of methods and means of scientific research aimed at
solving the scientific and applied problem of ensuring the technical operation of rolling stock as modernized by
scientifically grounded technical solutions and the new generation. In the work the method of forecasting and
diagnostics of formation and development of cracks in bearing structures of rolling stock has been developed,
which provides preliminary calculations of strength with further experimental research of problem nodes using a
complex of materials science methods. On the basis of this method, an advanced approach to solving the problem
of prolongation of the service life of the traction rolling stock (TRS) with a long run is proposed. In order to ensure
the safe operation of modernized technical solutions of the TRS units, it is recommended to introduce a step-by-
step instrumental control and continuous monitoring of the technical condition of the bearing constructions. For
the analysis of the means of mathematical modeling of mechanical causes of derailment of freight cars, a computer
model has been developed that allows investigating the dynamics of freight wagons in trains with different
characteristics of the technical condition of running gears and tracks. Reproduction by computer simulation of
situations involving the derailment of freight cars provides the opportunity to identify the most important causes
that lead to emergency situations. Using a verified basic computer model of dynamics of a high-speed passenger
car of locomotive thrust, a study was carried out on the influence of structural parameters of running parts on the
dynamic parameters of the car. The dependence of the safety indicators and smoothness of the course on the
characteristics of the damping means of the high-speed car vibration and the value of the equivalent conicity are
determined. In order to further develop the methods and means of assessing the safety of rolling stock operational
safety, a mobile system was developed to determine the dynamic loading of rolling stock under operating
conditions. The advanced technology of diagnosing the technical state of rolling stock is proposed for use. In
particular, the calculation-experimental method of prediction of dynamic characteristics of railway vehicles is
recommended. The system of monitoring the dynamic loading of rolling stock on the track structure has been
improved on the basis of the use of means of measuring accelerations of rails. Key words: rolling stock, bearing
designs, strength, dynamics, derailment, computer modeling, testing, admission to operation.
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