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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EkcriepuMeHTa/IbHO-TEOPETUYHI LOCIIIPKEHHS TUHAMIYHMX [TOKA3HMKIB PyXOMOIO CKJIay 3aJli3HULB [TPY B3a€MOi

i3 HYKHBOIO Ta BEPXHBOIO OYZ0BaMU KOJIii

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Experimental and theoretical studies of the dynamic performance of the rolling stock of railways in interaction
with the lower and upper structures of the track

Pedepar yKpaiHCBKOIO:

I3 mpoBenieHoro aHasizy HayKOBO-AOCIiTHUX POOGIT, BCTAHOBJIEHO, 11O 17151 SIKICHOI OLIiIHKY JUHAaMi4HOi IOBEIiHKN
IIBAJIKICHOTO PYXOMOTO CKJIafly, IPY B3a€MOJii i3 BEpXHbOIO Ta HYXKHBOIO 6YZ0BaMU 3aJ1i3HUYHOI KOJIii, HE0OXigHO
YTOYHUTHU SIK TEOPETUYHI, TaK i €KCIIEPUMEHTAJIbHI METOIY NOCIiIKEHb. 1719 IbOTO PO3POOIEHO KOMIIJIEKCHY
IIPOCTOPOBY MaTeMaTUYHy MOZeJIb BaroHa MIBUAKICHOTO PyXOMOT'O CKJIy 3 YpaxyBaHHSIM POOOTH THEBMATUYHOI
CHACTEMM PECOPHOTO MiABillyBaHH4, TiZipaBliYHUX FACHUKIB KOJIMBaHb y [IEPLUIOMY Ta APYTOMY CTYIIEHSIX PECOPHOTO
niABIIIyBaHHS Ta iHIINX B'sg3€il MeXaHiYHOI YaCTHHY, SIKa CKIIATAEThCs 3 54 nudepeHIiaNbHUX PiBHSAHD OPYTrOTro
MOPAIKY. MeTOIOM MaTEMAaTUYHOTO MOJIEJIIOBAHHS JOBENEHO, 110 B PEXKMMI Tapy BIUJIMB aMIUITYyAU BEPTUKAIbHOI
HEPIBHOCTI pEMKOBOI KOJIii 3HAYHOIO MipOIO NPOSBISETHCA 3a BUCOKUX IIBUAKOCTEN pyxy. I1im yac mBUAKOCTI
pyxomoro ckiaay 120 km/rog, i 3MiHi aMIUTITYZ1 HepiBHOCTI peKoBoi KoJii Bify 5 MM 110 25 MM KoedillieHTu
BEPTHUKAJIbHOI IMHAMIKHY [IEPUIOrO CTYIIEHSI PECOPHOrO MiABIlIyBaHHS 3MiHIOIOThCSA B fianasoni 0,022-0,123, a nig,
yac wBUAKOCTi pyxy 250 km/Ton - y nianasoHi 0,123-0,555. V peskxumi 6pyTTO KoedilieHTH BepTHUKAIbHOI JUHAMIKU
[IEpIIOro CTYIIE€HS € MEHIIMMH [IOPiBHSIHO 3 PESKUMOM TapH, 110 IOKpallye AUHAMIUHY [TOBEIiIHKY PYXOMOTIO CKJamy.
[Ipu moBxuHI HEPIBHOCTI HA PeMKOBIN KoJlii 10 M MiHIMasIbHA Ta MaKCHMMaJlbHa Pi3HULI CTaHOBIIATE 42,4 % 1 66,8 %
BiANOBinHO. BingHavyeHo, mo 3i 36i7bIIeHHSIM JOBXUHN BEPTUKAJIbHOI HEPIBHOCTI HA KOJIii pi3HULISI MiXK pE>KMOM
Tapu Ta pe’KUMOM OPYTTO 3MEHIUIYETHCS i CTAHOBUTS: 32 OBXUHU 15 M - 64,2 %, 20 M - 51,1 %, 25 M - 26,3 %.
[IpoBeneHo HAaTYpHi JOCIiIKEHHS TTIOKAa3HMKA IJIaBHOCTI XO4Y PYXOMOTO CKJIaAy 3 THEBMAaTUYHOIO CUCTEMOIO
PECOPHOTrO MiABillyBaHHS I1if 4aC B3a€MOII i3 pEMKOBOIO KOJII€10, 32 PE3yJIbTaTaMU IOCJIiI)KEHb BCTAHOBJIEHO, 10
MaKCHMAaJbHA MMOX1OKa, TOPIBHSIHO 3 TEOPETUYHUMU TAaHUMMU, CTaHOBUTH 9,39 % 1y BepTuKanbHOro Ta 11,98 % nis

TOPU30HTAJILHOTO HAIIPSIMKIB.

Pedepar aHIJIiHCBKOIO:

By analyzing research works, it has been established that both theoretical and experimental methods must be
applied to ensure a high-quality assessment of the dynamic behavior of high-speed rolling stock. As a result, a
comprehensive three-dimensional mathematical model of a high-speed rolling stock vehicle has been developed,
taking into account the operation of the pneumatic suspension system, hydraulic vibration dampers in the first and
second stages of suspension, as well as other mechanical connections. The model consists of 54 second-order
differential equations. It has been established that, in the tare mode, the influence of the amplitude of vertical
track irregularities becomes significant at high operating speeds. At a speed of 120 km /h and with an amplitude
variation from 5 to 25 mm, the vertical dynamic coefficients of the first suspension stage vary within the range of
0.022-0.123, while at a speed of 250 km /h they range from 0.123 to 0.555. In the gross load mode, the vertical
dynamic coefficients of the first suspension stage are lower compared to the tare mode, which improves the
dynamic behavior of the rolling stock. For a track irregularity length of 10 m, the minimum and maximum
differences are 42.4% and 66.8%, respectively. It has been noted that with an increase in the length of vertical
track irregularities, the difference between the tare and gross load modes decreases and amounts to 64.2% for a
length of 15 m, 51.1% for 20 m, and 26.3% for 25 m. Full-scale experimental studies of the ride comfort index of
rolling stock equipped with a pneumatic suspension system have been conducted. The results demonstrate that
the maximum deviation from theoretical values is 9.39% in the vertical direction and 11.98% in the horizontal



direction.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszga HTII ykpaiHCBKOIO: [IpocTOpoBa MaTEMaTUYHA MOJEJIb AMHAMIYHOI [TOBEIIHKY LIBUAKICHOTO PyXOMOTO
CKJIaZly 3 YpaxyBaHHSIM OCOOJIMBOCTEN pOOOTU THEBMATUYHOI CUCTEMU PECOPHOTO MifBilIyBaHHS Ta YMOB B3a€EMOJ1

i3 HUKHBOIO Ta BEPXHbBOIO OYZOBaMU KOJTii

Hassa HTII aHr/1ificbKOIO: Spatial mathematical model of the dynamic behavior of high-speed rolling stock
taking into account the operating characteristics of the pneumatic suspension system and the interaction
conditions with the lower and upper track structures
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Onuc HTII: [IpocTopoBa MaTeMaTU4YHA MOJEJb JUHAMIYHOI MOBEIIHKY MIBUIKICHOTO eekTpornoizga EKp-1
«Tapnan», o BKIIOYae cuctemy 3 54 audepeHLiaabHUX PiBHSIHb PyXy Ta 3a6e31e4ye MOJIe/II0BaHHS
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JacCTHHMU (TiApaBlIiYHMX TACHUKIB KOJIMBaHb, CAalJIEHTOJIOKIB), @ TAKOK YMOB B3a€MO/Iil KOJIICHOI ITapy 3 PEHKOBOIO
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