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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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JOCJIJUKEHHSI HABAHTAJKEHOCTI KY30BA KPUTOI'O BAT'OHA 3
MIJIJIOr010 13 CEH/IBIY-MMAHEJE

Po3zButok  TpaHCHOpPTHOI  1HPPACTPYKTYpH  3yMOBIIOE  HEOOXITHICTH
BIIPOBAKEHHS PIMICHB, CIPSIMOBAHUX Ha MIJABUIIEHHS €(PEKTUBHOCTI MEPEBIZHOTO
mporecy. OCoONMBO € CTOCYETHCS 3aM3HUYHOI Taly3l, sKa BiJirpae BUPIIIAIbHY
pOJIb B 3araJIbHOMY CEIMEHTI MepeBe3eHb BaHTaXKIB.
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Bingomo, 1110 nepeBe3eHHsI BAHTaXIB, SIKI MOTPEOYIOTh 3aXUCTY B1J aTMOC(HEPHUX
onajiB 3aJII3HUIICIO 3A1MCHIOETLCS Y KpUTHUX BaroHax (puc. 1).

o : = )
Puc. 1. Kpuri Baronu nooynosu I[TAT “KBB3”
a) mogenb 11-7139; 6) momens 11-7038

31e01IBIIOro A0 TAKUX BAHTAXKIB BIAHOCSTHCS TAPHO-IITYYH1, TAKETOBAHI TOLIO.
[Ipu ix mnepeBe3eHHSX B YMOBax EKCIUTyaTalllMHUX HABaHTaXKEHb, 3yMOBJIECHHX
PEeUKOBMMM HEPIBHOCTSIMH, BOHHM BHIIPOOOBYIOTH JII0 TOCTIMHUX LHUKJITYHUX
HaBaHTa)XeHb. BHACIIZOK IIbOrO MOXKE MaTH MICI€ IOIIKO/PKECHHS BaHTAXIB,
0COOJIMBO Yy BHWIAJKYy HEHAIIHHOIO iX 3akpiruieHHs. Taka 0oOCTaBMHA BUKJIMKAE
HEOOX1JHICTh BIIIKOYBAaHHS BIAMOBITHUX 30UTKIB BAHTAXKOBJIACHUKAM. Y 3B S3KY 3
UM JOUUTEHUM € BIPOBAKEHHS PillleHb, CIPSIMOBAaHUX HA 3MEHIICHHS TUHAMIYHOI
HaBaHTA)KEHOCTI BAHTAXIB MIPU TEPEBE3CHHIX 3aTI3HUIICIO ITUISIXOM YIOCKOHAJICHHS
HECYUYuX KOHCTPYKIIIM KpUTHUX BaroHis.

JIJist 3MEHIIIEHHS BIUIMBY JUHAMIYHUX HaBaHTaXXEHb HA CXOPOHHICTh BaHTaXIB,
10 TEPEBO3SITHCSA Y KPUTOMY BaroHi, MPOMOHYETHCSI BUTOTOBJICHHST HOTO TIIOTH 13
ceHnBiv-maneneit. [Ipu nbomy ceHaBIU-TIaHEb OyIe BUCTYIIATH Y SIKOCTI MPOMI>KHOTO
ajanTepa MK paMOIO BaroHa Ta BaHTAaXKEM, 3IIMCHIOIOYN MOTJIMHAHHS JUHAMIYHUX
HAaBAHTAXKEHb, SIKI BUHMKAIOTh MPU KOJWBAHHSIX IMIJICKAKYBAaHHS Ta 3MEHIIYIOUM iX
BIUTMB HA BaHTaX.

Puc. 2. Ilepepi3 cenaBid-naneni

1 — MeTaneBl TUCTH; 2 — EHEPTONOTIMHAIBHUN MaTepial
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[lepenbauaernces, 1110 KOXKHA 3 IIaHEJIel YTBOPEHA JBOMa METAJEBUMU JIMCTAMU
MIXK SIKUMH 3HAXOJUTHCSA Marepiaj 3 EHEPronoriMHAIbHUMU BIACTUBOCTIMU (puc. 2).

JUis OOrpyHTYBaHHSI 3alpONOHOBAHOIO PIIIEHHS MPOBEJECHO MAaTeMaTUYHE
MOJICJIIOBAHHSI JIMHAMIYHOI HABAaHTAaXXEHOCTI KPUTOIO BaroHa Yy BepPTUKaJIbHIN
wiomuyHi. ToOTO MOJeIroBaNvMCS KOJWBAHHS ITiJICKAaKyBaHHS BaroHa, SK OJWH 3
HAWOUIBII MONIMPEHUX TUIIIB KOJIMBAHb, 1110 MAIOTh MICIIE Y €KCILTyaTalii.

BcraHoBiieHO, 1110 MakCUMaibH1 IPUCKOPEHHS, SIKI I1I0Th B LIEHTP1 Mac Ky30Ba
KPUTOTO BaroHa, BUHUKAIOTh B MOMEHT MPOXOJDKEHHS HUM PEHKOBOi HEPIBHOCTI
(cTuka) i mopiBHIOKOTE 2,7 M/C?. BOpomoBk IOAJbIIONO KOJIMBAJILHOIO IIPOLECY
BEJIMYMHA IPUCKOPEHHS 3MEHIIYEThCS 1 CTaHOBUTE 2,1 M/c?. TIpuCKOpeHHs, sIKe Ji€ Ha
BAHTAX, PO3MILIEHMH y Ky30Bi BaroHa ckmano 1,6 M/c?>. OTpumaHa BejaMYMHA
npuckopenHs Ha 11,5% Hukde 3a Te, 110 /i€ Ha BAHTAX 3 ypaxXyBaHHSIM TUIIOBO1 CXEMHU
CIIPUMHSTTS HABAHTAXKEHb.

J1Jis BU3HAYCHHSI TOBIWHU JIMCTIB, SIKI yTBOPIOIOTH CEHABIU-T1aHEIb BUKOPUCTAHO
meton byOHoBa — ['anpopkiHa. 3a yMOBU TOTO, IIO JIMCT MaE€ BUCOTY b =2,764 m
(mOpiBHIOE BHYTPIIIHIM MIUPUHI Ky30Ba) Ta mupuHy a = 0,988 M BU3HAUEHO HOro
TOBIIMHY. P0O3paxyHOK 3A1iiICHEHO Ha MpUKIaAl KpUTOro BaroHa mogmem 11-217.
BpaxoBaHo, 1110 JIUCT BUTOTOBJIEHO 31 cTaiil Mapku 091 2C, sika Mae MexXy MILIHOCTI 03
=490 MlIla ta koediuient Ilyacona p = 0,28. ITpu npomy A0IMyCTUMI HAPYKEHHS G
nopiBHIOIOTE 210 MITa.

[IpuiiHATO MPUMNYIIEHHS, 1110 Ky30B 3aBAHTAKEHHUI TIOBHICTIO, 3 BUKOPUCTAHHAM
KOPUCHOI BaHTaKOMIAHOMHOCTI, TOOTO, 32 YMOBHM TOro, IO IJJIOTa YTBOpEHA
14 cenaBiY-nIaHEISIMU, HAaBAaHTAKECHHS, IO i€ HAa KOXXKHY 3 HUX MPUNUHATO PIBHUM
P = 47,65 xH. 3 ypaxyBaHHSM 11IbOTO, TOBIIMHA JINCTA CEHABIY-TIaHEN1 CKIaAae 7,5 MM.

JI1s1 BU3HAaYEHHS MIIHOCTI CEHABIY-TIaHEeN MO0y A0BaHO i TPOCTOPOBY MOJIEIH B
nporpamHomy komiuiekci SolidWorks. Moaens cTBopeHo sk 301pKy. [Ipu npomy Bei
€JIEMEHTH, SIK1 yTBOPIOIOTH CEH/IBIU-TIaHEh, JIUCTH Ta €HEPTrONOTIMHAILHUAN MaTepiall,
KU 3HAXOAUTHCA MIX HHUMH, TaKOXX CTBOPIOBAIMCS OKPEMO 1 MOEIHyBAIUCA 3a
JIOTIOMOTO10 OMIIiii mporpamHoro komruiekcy SolidWorks B 36ipky. Ilicis mpboro
CEHJIBIU-TTaHe 1 YKJIaJaaucs Ha MiIJIOTy KpUTOro Barona (puc. 3).

Puc. 3. Po3mitieHHs ceHaBIu-TIaHeNeld B KpUTOMY BaroHi (BUI 3BEPXY)
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Po3paxyHOK Ha MIIHICTh 3JIHCHEHO 3a METOJIOM CKIHYCHUX €JICMCHTIB B
nporpamaomy komiuiekci SolidWorks Simulation. PesynbsTaT po3paxyHky nokasanm,
10 MaKCUMaJlbH1 HAIIPY>KEHHA B Ky30B1 cTaHOBJATH 143 MIla (puc. 4).

von Mises (MPa)

143.0
l 13190
t 1191
- 1072
- 95.3
- 834
g 71.5
L 59.6
7
 35.7
23.8

11.9
0.0

Puc. 4. Hanpy»eHnii cTaH Ky30Ba KpUTOTI'O BaroHa

[Ipu 1bOMy MakCUMaJTbH1 HAIIPYKEHHS B CEHJIBIU-TIAHEISX JOPIBHIOIOTH OJIM3bKO
118 MIIa, ToOTO HMX4i 3a AOMyCcTHMI Maibke BABIYl. MakcHUMalbHI IEpeMillleHHS
BUHUKAIOTh B CEpeaHIM YacTWHI Ky30Ba Ta CKIafawTh 2,97 MMm. Pesynbratu
pPO3paxyHKIiB JOBOMASTH AOIUIBHICTh BIPOBAIKEHHS CEHABIY-TIAHENIEH B KYy30B
KpPUTOTO BaroHa.

[IpoBeneHi AOCTIKEHHS CHPUATUMYTH (OPMYBaHHIO PEKOMEHAAIN 00
MiIBHINCHHS  ©(EKTUBHOCTI  eKCIUTyaTallli KpUTHX BaroHiB Ta  CTaHYTh
HaIpaIoBaHHSIMU ISl CTBOPEHHSA iX Cy4aCHUX KOHCTPYKIIIH.

alyonalovskaya.vagons@gmail.com
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