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MIHICTEPCTBO OCBITU I HAYKU YKPAIHU

CX1JHOYKpaiHChKUI HalllOHAJBHUHN yHIBEpcUTET IMeH1 Bonoaumupa Jlans

30ipHUK HayKoBHX TMpaub 3a wmarepiasiamu II-i MiXHapoaHOI HayKOBO-
npakTuyHOi koH(pepeHii «TpancnopT: Hayka Ta npakTtuka», KuiB - Opneca, 25-26
tpaBHsa 2023 p.: 30ipHUK HaykoBUX mpaupb / CXiIHOYKpaiHCbKHI HalllOHAJbHUN

yHiBepcuteT imeHl Bononumupa lans — Kuis, CHY im. B. Hans, 2023. - 297 c.

V¥ 30ipHuKy npenctabiieHl matepianu ponoBiged II-i MixHapoaHOT HAayKOBO-
npakTuyHOi KoH(epeHiii «Tpancnopt: Hayka Ta npakrtuka», Kuis - Ogeca, y cdepi
TPAHCIIOPTHUX TEXHOJIOT1M, TEXHOJOrli BHPOOHUIITBA TPAHCIOPTHHX 3aco0iB,
NEPEBI3HOIO TpOIeCy 1 YIOpaBIiHHSA Ha TPAHCHOPTI, NTPoOJeM pi3HUX BUJIB
TpPaHCIIOPTY, aBTOMatu3alii Ta 1HPOPMAIIHHUX TEXHOJOrH B JIOTICTUYHHX 1
TPAHCIIOPTHUX CUCTEMAX, CTaHy, MPoOJIeM Ta MEePCIEKTUB PO3BUTKY 1HPpACTPYKTypH
TPAHCIIOPTHUX CUCTEM.

PoGotn npykyroTbcsd B aBTOPCHKIM penakiii. PenakiiiiHa koyeris He Hece
BIJIMOBIAAIBHICTD 32 IOCTOBIPHICTH 1H(GOpMAIIii, IO HaBeJeHa B poOOTax, 1 3aJIMIIIae

3a c000I0 MPABO HE MOTOKYBATUCA 3 TyMKaMU aBTOP1B Ha PO3TJISIHYTI MUTAHHA.
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BU3HAYEHHSI MIITHOCTI KY30BA HATIIBBAT'OHA,
3ABAHTAKEHOI'O KOHTEMHEPAMMU 3 YPAXYBAHHSIM iX ITIPYKHO-
OPUKIIMHOI B3AEMOIT

3ami3HUYHA Taly3b BXXE€ TPUBAIWMK Yac € HaWBAXKIMBIIIOW CKJIAJI0BOIO
TpaHCHOPTHOT cucreMu YkKpainu. Bona 3a0esneuye mnpuBaiboBaHUil 00’ €M
[IEPEBE3EHb BAHTAX1B HE TIJIbKH Y BHYTPILIHBOMY, a 1 30BHILIHBOMY (MI?)KHAPOIHOMY )
cnosiydeHHsix. [Ipy 1boMy HaANOUIBII TMOMIMPEHOI TPAHCIOPTHOK OIUHUIICIO Y
MIXXHAPOJIHOMY CIOJIyY€HHI € KOHTEUHEPH.

Hecraua cnemianizoBaHOTO PyXOMOI'O CKJIQay JUIsl TIEPEBE3¢Hb KOHTECHHEPIB
3YMOBJIFO€ HEOOX1AHICTh aJanTallli ICHyl0UOTo MapKy BaroHiB AJis MuX 1ijaeid. OaqHum
3 TAKKUX BAaroHIB € HaiBBaronu (puc. 1).

BETH ira

byt Wy

Puc. 1. Po3mileHHst KOHTEHHEPIB y HaIliBBaroHi

3 METOI0 MOKJIMBOCTI KPIIJICHHS KOHTEWHEPIB Ha iX MIAJIOTY IPUBAPIOIOTHCS
¢dbituHTOB1 ynopu. BaxiamBo ckaszaTH, IO HAsBHICTh TEXHOJIOTIYHUX 3a30piB MK
¢iTrHraMu Ta GITUHTOBUMH YIIOPAMH B YMOBAX €KCIUTyaTallliHAX PEKUMIB BUKIUKAE
iX 0IaTKOBY HaBaHTaXEHICTh. L{e Moe BU3BaTH MOMIKOKEHHS K KOHTEHHEPIB, TaK
1 CKJIaJOBHX Ky30Ba. Y 3B’S3Ky 3 IIUM € JOIUILHUM BIPOBAKCHHS PIIllICHb,
CIOpPSMOBAaHMX Ha 3MEHIICHHS IUHAMIYHUX HABaHTAXXEHb, SKI MII0Th Ha KYy30B
HaliBBaroHa, a BIAMOBIAHO 1 Ha KOHTeWHep B ekciutyaramii. Lle cmpustume
3MCHILIEHHIO BUTPAaT Ha YTPUMaHHS TPAHCIOPTHUX 3ac00IB Ta CTBOPEHHIO
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PEKOMEH/IaLlli 11010 MMiJIBUILIEHHS €(DEeKTUBHOCTI iX eKkcrutyaTaiii. ToMy TociiKeHHs
IPUCBAYEH] 3MEHLIEHHIO HABAaHTaXXEHOCTI TPAHCHOPTHUX 3ac001B KOMOIHOBaHOI'O
IPU3HAYEHHS € JIOCUTh aKTYaJIbHUMH.

JIs1 3MEHIIIEHHS TTOB3/I0BXKHIX HAaBaHTaXEHb, SIK1 JIIFOTh Ha Ky30B HaIliBBaroHa
[P NIEPEBE3E€HH1 KOHTEHHEPIB MPOIIOHYETHCS YOCKOHAJICHHS iX CXEeMH B3aeMO/Il, a
caMe BUKOPUCTaHHS MPYKHO-(PPUKIIIHHOrO 3B’ 43Ky MDK (DITHHIOM Ta (DITUHTOBUM
ynopoMm. [[ist oOrpyHTyBaHHSI TaKOi CXEMH 3aKpIIUICHHS MPOBEICHO MaTEMaTHUHE
MOJCJIIOBAHHS  AUHAMIYHOI  HABAHTA)XXCHOCT1  HAIIIBBAaroHa, 3aBaHTA)KEHOI'O
KOHTeHHepamMu. J[oCiiJPKeHHs 3[1HCHEHO MJis BUIIAJKy MaHEBPOBOIO CITIBYJAPSIHHS
HaIliBBaroHa.

[IpuiiHsTO 10 yBaru, IO HaIliBBaroHa 3aBaHTa)KCHWM JIBOMa KOHTEHHEpPaMH,
Macoro 0pyTTo 24 T koxkHui. [lepemimieHHs1 BaHTa)Xy y KOHTEilHEpax IO yBaru He
npuiiManocs. 3B's130K KOHTEHHEPIB 3 Ky30BOM MOJICIIOBABCS SIK TIPYKHO-PPUKIIAHUA.
VY nap HamiBBaroHa B aBTO34eIll BpaxoBaHO SIK a0COJIFOTHO KOPCTKUH.

JIns po3B’sa3Ky cucTeMU Ju(EepeHIliaibHUX PIBHSHb PyXy BHKOPHCTAHO
nporpamauii komrieke MathCad, saxuii peanizye MeToJ HOKpoKoBoOi iTepailii PyHre —
Kytra. [Ipu inTerpyBanHi cuctemu nudepeHiiaIbHuX PiBHAHD OyJIH 3aB/IaH1 JOBUIbHI
IIOYaTKOB1 YMOBH. Y SIKOCT1 3MIHHOI IHTErpyBaHHs 3a3HayeHo yac. Kpok iHTerpyBaHHs
npuitHaTo piBHUM 0,0001 c. ToOTO KUIBKICTE BYy3J10BUX TOYOK ckiaia 5000.

JKopcTkicTh MpyKHOTO 3B 3Ky MK (ITHHTaMd Ta (PITHHTOBUMH YIOPaMH
npuitHaTo piBHoo 1450 xH/m. /laHa BemmyuHa KOPCTKOCTI BH3HAY€HA METOJOM
TIOCJTITOBHOTO TIepebopy.

[IpoBeneHi po3paxyHKH MOKa3aidH, 110 MPUCKOPEHHS, K1 J1I0Th Ha HaIBBAaroH
IpH TOB3I0BXKHil HABAHTAKEHOCTI HOr0 KOHCTPYKILi CKIaqaioTh 6u3bko 34 m/c? Ta
€ HIDKYE 32 Ti, 1[0 J110Th IPU TUIIOBIM cXeM1 B3a€MOIi1 KOHTelHepa 3 BaroHoM Ha 15%.

OTpumaHl TPUCKOPEHHS BpPaxOBaHO IPU BH3HAYEHHI MILHOCTI (DITUHTOBHX
yIOpiB, pPO3MIIIEHUX Yy HamiBBaroHi. Po3paxyHok 3milicCHEHO Ha IpHKIaIi
[IYXOJOHHOTO HamiBBarona mojieni 12-295. TlpoctopoBy Mojienb Ky30Ba HalliBBaroHa
HaBEJICHO Ha pHC. 2.

Po3paxynok 3aiiicHeHo y nporpamHoMmy komiuiekci SolidWorks Simulation 3a
METOJIOM CKIHYEHHUX eJieMeHTIB. CKIHYEHO-eJIEeMEHTHAa MOJIeNIb YTBOpIOBaJiacs
terpaeapamu. I[lpu npomy BoHa Hamiuye 93163 Byszma ta 280205 eneMeHTIB.
OOmupanHs Mol Ha BI3KA IMITyBajoCs MOCTAaHOBKOIO Ha II'SSITHUKH >KOPCTKHUX
3B’s13KIB. TOOTO HE BpaXOBYBAJIMCS CHUJIN TEPTSA B CUCTEMI “TI’ ITHUK — MiAN ITHUK . Y
SIKOCT1 MaTepially Ky30Ba Ipu3HaueHo cTab Mapku 0912C.
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Puc. 2. TIpocTopoBa Moz€eIb Ky30Ba HalliBBaroHa

BcraHoBiieHO, 110 MakCHMallbHI HAIPY>KEHHS BUHUKAIOTh B XpeOTOBIA Oasli
HaIliBBaroHa B 30HI B3a€MOJI1 31 MIBOPHEBOIO 1 A0piBHIOIOTH 298,0 MIla. Otpumane
3HAUEHHS HANpYXEHHS HE TEPEeBHUIIY€E AOMyCTUME. 3a JONYyCTUME NPUMHSITO
HanpykeHHs 'y 310,5 MIla. MakcumanbHl HanpyXeHHS B (ITUHTY CKJIAJaroTh
227,5 Mlla. MakcumaibHl mepeMillieHHsS B By3jJax Ky3oBa 3a(iKCOBaHO B 30HaX
po3milieHHs: (ITUHTIB 32 CEPEIHbOI0 YAaCTHHOK Ky3oBa. Lli mepemimieHHs CKiaau
01u3bK0 6,0 MM.

Jlns 3abe3reueHHs] HaIIMHOCTI KpIMJIeHHs (ITHHIOBOTO YyHOpY 10 IiJJIOTH
HaIiBBaroHa MPOBEJICHO PO3PAXYHOK 3BapIOBAILHOIO IIBa B 30HAaX ix B3aemonii. Ha
i7ICTaBl MPOBEJICHUX PO3PAXyHKIB BCTAHOBIICHO, 110 HAIIPYXKEHHS, SIKI BUHUKAIOTh Y
3BaprOBAJILHOMY IIIB1 CKJafaroTh Oau3bko 73,8 MIla, mo Huk4Ye 3a po3paxyHKOBUN
OTIip KyTOBOIO IIBa, sIKU ckiagae 196,1 MIla. To6To MIIHICTh 3BaprOBaJIbHOTO IITBA
3abe3neuyeThes 3 3anacom 2,66.

[IpoBemeHi  AOCHIKEHHS  CHOPUSATUMYTh  TiABUIICHHIO  €(EKTUBHOCTI
KOHTEWHEpPHUX MePeBe3€Hb, a TAKOXK EKCIUTyaTallil 3aJ13HUYHOTO TPAHCTIOPTY.

e-mail: alyonal.ovskaya.vagons@gmail.com

UDC 629.4.027

Mikhailov E.V., Semenov S.O.
Volodymyr Dahl Eastukrainian National University, Ukraine

POSSIBILITIES OF REDUCING THE MOVEMENT RESISTANCE OF RAIL
VEHICLES BY IMPROVING THE DESIGN OF THE UNDERCARRIAGE

The study of the patterns of resistance to train movement began at the initial stages
of the development of the science of locomotive traction. This science considers the
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