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OCOBEHHOCTHA B3AI/IMOI[EI71CTBI/I}I Y3JI0B U I[ETAJIEﬁ B CUCTEME «BAI'OH-
IIYTb»

AnHoTtanusi. [lpu u3yueHuu npoyeccos 63auMOOelucmeus BdeOHO8 U NYMU UCCIe008aHbl KOACOAHUsL U
OUHAMUYECKUE CUTbL, PA3BUBAIOWUECS 8 OUHOU OUHAMUYECKOTL cucmeMme «8a2oH - nymby. OmmeueHo, 4mo OuHaMuyeckoe
6030eticmaue NOOBUNCHO20 COCMABA HA NYMb ONPeOeNsiemcs CIONCHBIMU KOIeOAMENbHLIMU NPOYECCAMU, BOZHUKATOUUMU
npu dgudicenuu. B ounamuxe 08udiceHuss yeHmpa macc Ky3086d, nepeoneil u 3a0Hell menexicex, paccmampusarom omoenibHo
6UO 08UdICEHUsI—NepeMewyenus U 6U0 08udceHus—epawjerus. Taxum oopasom, Kaxcoblil YyeHmp Macc umeem Kax MUHUMYM
wecms 6u008 noosudicnocmu. Obuwee KOIUUeCmso NOOBUNCHOCIU YembIPEXOCH020 2py3068020 6azona umeem 180-220
cmeneneti ¢o600bl. Tlpu dsudicenuu 6a2oHa 8 KpUBbIX y4acmrkax nymu mpeoyemcs coomiooeHue paciémuvlx napamempos
cKopocmu, npu Komopwix Henozauientoe yckopenue ne Gonee 0,3 m/c * obecnewusarom obugyio 6e30nacHoCb OBUNCEHU.
Kpome 6ceco 6 nawux uccne0o8anusx, GulAGLEHO, YMO NPOCAOKU NYMU SGIAIOMCS ONACHBIMU (DaKmopamu, Komopule
cozoaiom ycnogus 0as cx0008. COB0OKYNHOCMb nepeddagaemviX HA NYyMb CUL NPUBOOUM K NOSGIEHUI0 PACCMPOUCME U
HeucnpasHocmeu nymu.

Ipusedén epaux pacnpedenenusi npoyenma HeUCHPAGHOCIel Nymu 6 3agucumocmu om pooa wnair. Mcxoos u3z
OaHHBIX, NOTYYEHHBIX C NOMOWLIO AHANU3A CMAMUCTIUKU CX0008 8A20H08 HA ClodcHbIX yuacmkax BCIK/], euono, umo
OONLULYIO YACMb  OCMANBHBIX HEUCHPAGHOCMEN NYMU 3aHUMAem Nnpocaoka penbcosvlx Humel. Taxum obpaszom,
ocmamounvle deghopmayuu 6anracma AGNAIOMCS 21AGHOU NPUHUHOL 6cex 8udo6 paccmpoticmé nymu. Haxonnenuio ux
cnocobcmeyem UOPAYUOHHDBLIL XApaKmep 8030eUCEUs Ha NYMb OBUINCYUUXCA N0E3008.

KuaroueBble ci10Ba: Junamuueckoe 6030eticmaue, OCIMamouHble 0epopmayuul, HeUCHPAGHOCHU NYymu, NPOCAOKA.
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FEATURES OF INTERACTION OF ELEMENTS IN THE DYNAMIC SYSTEM "WAGON-
PATH"

Abstract. When studying the processes of interaction between cars and tracks, vibrations and dynamic forces that
develop in a single dynamic system "car - path" are studied. It is noted that the dynamic impact of rolling stock on the path
is determined by complex oscillatory processes that occur during movement. Dynamic motion of the center of mass of the
body, front and rear bogies, are considered separately movement type—-movement and movement—rotation. Thus, each
center of mass has at least six types of mobility. The total amount of mobility of a four-axle freight car has 180-220 degrees
of freedom. When moving the car in curved sections of the track, it is necessary to observe the calculated speed
parameters, at which the outstanding acceleration of no more than 0.3 m / s 2 ensures overall traffic safety. In addition,
our research has revealed that drawdowns are dangerous factors that create conditions for gatherings. The combination of
forces transmitted to the path leads to the appearance of path disorders and malfunctions.

The graph shows the distribution of the percentage of track failures depending on the type of sleepers. Based on
the data obtained by analyzing the statistics of car derailments on complex sections of the VSZHD, it can be seen that most
of the other track failures are caused by the drawdown of rail threads. Thus, residual deformations of the ballast are the
main cause of all types of path disorders. Their accumulation is facilitated by the vibrational nature of the impact on the
path of moving trains.

Keywords: dynamic impact, residual deformations, path faults, drawdown.

BBenenue

CTpyKTypHBIE TPAaHCHOPTHBIC TPEANPUATHS SBISIIOTCS OCHOBHBIM 3BEHOM II0 TEPEBO3KE
[MaCCaXUPOB M TPY30B, BAXKHEUIIMM M3 KOTOPBIX SBIISIETCS JKEIE3HOJOPOXKHBIM TpaHcnopt. JlBa
OCHOBHBIX BUJIa MIEPEBO30K, 3 KOTOPHIX 67% MPOIIEHTOB 3TO TPY30000pOT, a 33% maccaxuponoToK.

OGecnieyeHne 0€30MAaCHOCTH JIBWMIKEHUS TOJBIKHOTO COCTaBa SIBISIETCS OCHOBHBIM yCIIOBHEM
HopMaibHOU paboTel OAO «PXK/». be3omnacHOCTh IBMKEHUS 3aBUCUT OT B3aUMOJCHUCTBUS CUCTEMBI



«KOJIECO-PEIbC» U PeXKUMa BEICHMs MOJABMKHOTO COCTaBa. B 3TOH cucreMe MpoucXolIiaT OCHOBHBIE
MIPOLIECCHI, BAUSIOIINE HA JUHAMUKY ITOJABUKHOIO COCTAaBA.

B cBs13u ¢ yBenuueHneM rpy30000poTa, YBEIHMUMIACh HArPY3Ka Ha MYTh U TIOJIBUYKHOW COCTaB,
BCJIEJICTBUE 3TOr0 BO3HHMKJIM TEXHUYECKHME HEUCIPABHOCTH BaroHa W IYTH, a TaKK€ BBISIBUIMCH
HapylIEeHUs CKOPOCTHOTO pexkuma. Hapyiienust copep:kanusi MyTH U HEUCIIPABHOCTH BaroHa BIIMSIIOT
Ha JMHAMUKY JBUXKEHHUS TMOABIXKHOTO cocTaBa. Hambojee dYacTo BCTpedalOTCsl — HapyIICHUs
0€30MacHOCTH ABM)KCHUS OT TEKYIIETO COACPIKAHMS BarOHOB, HEUCIIPABHOCTEH MyTH U OTKJIOHCHUS B
IJIaHe, KOTOphIE MPUBOJISAT KO BKAaTHIBAHUIO IPEOHsI KoJieca Ha TOJIOBKY pejibca B MPSMBIX U, 0COOCHHO,
B KPHUBBIX U NIEPEXOIHBIX KPUBBIX.

[Ipy wm3ydyeHHH NPOLECCOB B3aUMOACHMCTBHS BAaroOHOB M IYTH HCCIEAYIOTCS KoJieOaHwUs,
JTUHAMUYECKHE CWJIbI, pa3BUBAIOIIMECS B €IMHOW JUHAMUYECKOM CHCTEME «BAarOH—IIyThY.
MexaHnyeckue MNpoUEecChl, MPOUCXOMSAIINE B MOJBM)KHOM COCTaBE M B JKEJIE3HOJOPOKHOM IIYTH,
BO3JEUCTBYIOT Apyr Ha Apyra. [Ipu 3TOM NOABUKHOW COCTaB U MYTh PACCMATPUBAIOTCS KaK 3JIEMEHTHI
€IMHON MEXaHUYECKOU CUCTEMBI («KOJIECO - PEJIbCY).

B ob0mem cayyae B3auMoaecTBME IyTM M IOJBMXKHOIO COCTaBa OIpPEAEIAETCS
O0COOCHHOCTSIMU KOHCTPYKLHN XOJOBBIX YacTell MOABM)KHOTO COCTaBa U PEIbCOBOM KOJEH, a TaKKe
KaueCTBOM TEXHHUUYECKOTO COJEP’KaHMs JIOKOMOTHMBOB, BaroHOB W MyTH. JlMHAMUYEeCKOe BO3/IEHCTBUE
MOJBIKHOTO COCTaBa Ha TyTh OMNpEIeNsercs CIOXHBIMU KOJeOaTeNbHBIMU  Mpolleccami,
BO3HHUKAIOIMMHU Tpu JBWKEHUU. OHU OOYCJIOBJICHBl HAJIMYMEM pa3JIMUYHBIX HEPOBHOCTEH Ha
MOBEPXHOCTAX COMPHUKACAHUS KOJIEC C pelbCcaMu, YHPYrod nedopMUPYEMOCThIO IYTH, PEccop U
JIPYTUX 3JIEMEHTOB XOJIOBBIX YacTEH.

[Ipu nBUKEHMHU MOE€3/1a Ha PENIbChl JEHCTBYIOT U NEPEMEHHBIE TOPU3OHTAIBHBIE NONEPEUYHbIE
CWJIbL: paMHO€ JIaBJI€HUE (CUJIbI, AEUCTBYIOIINE HAa KY30B U II€peJaBaeMble Yepe3 paMy Ha KOJECHbIE
mapbl), a Takke OOKOBOE [aBJCHHE, BbI3BAHHOE IOBOPOTOM COCTaBa B KPUBBIX (BIUCHIBaHUE
MOJABMKHOTO COCTaBa B KPHUBHIE). PenbChbl BOCIPUHUMAIOT TAaK)K€ W TOPU3OHTAIBHBIE MPOJIOJIbHBIC
CWIbI (CHJIBI yTrOHA, TOPMOKEHHUS W TPOAOJIbHBIC YCHUJIHMS OT JAEWCTBUS TeMmIeparypbl). Bmecte ¢
pelibcaMy HaNPsHKEHHO PabOTAIOT MPOMEXKYTOYHBIC W CTHIKOBBIC CKPEIUICHHS, IIMAJbl, 0ayIacTHBIN
CJIOM, CTPEJIOYHBbIE NTEPEBOABI, 3€MJITHOE MTOJIOTHO.

C KaxIbIM MPOXOJSIINM IO IMYTH KOJIECOM TOJIBHIKHOTO COCTaBa YCHIJIMBAETCS KaK IMPOIIECC
CTapeHMs] yTH U U3MEHEHUS IOJIOKEHUS PEIbCOBBIX HUTEW, TAK U MHTEHCUBHOCTH 3TOTO IpoOIiecca.
VYupyrue nedopmaruu mociie CHATUsSI Harpy3ku (Iocjie mpoxoja moesna) ucuesaror. [log maBinennem
KOJIeca penbC MPOTHETCS, HO MOCJE MPOXo/ia Kojeca OH IPUMET MpexHee NmosioxkeHue. Jpyras yacth
nedopmaluii — oCTaTOYHbIE — MPU CHSATUU HATrpPy3KH IMOJTHOCTBIO HE Hcue3aroT. Hampumep, cmstue
KOHIIOB PENbCOB HE MCYE3aeT, a HA00OPOT, MOCTETIEHHO HAKATUIMBAETCS. Y BEJIMUMBACTCS TaKKe U3HOC
U IO JUITUHE PENIbCOB.

TakuMm 00pa3om, ocTaTo4HbIe Ae(opMaly SJIEMEHTOB BEPXHETO CTPOSHUSI MYTH MOCTENEHHO
HaKaIUITMBAIOTCS TOJT BO3JICUCTBUEM ABUXKYIIUXCS KoJjiec. IHTEHCUBHOCTh HapacTaHUS OINPEICIISIeTCs
IPY30HANPSHKEHHOCTHIO JTMHUM U CKOPOCTSIMHU JBIKEHUS Toe310B. OctarouHble nedopMalu MmyTH
MaJbl 10 CpaBHEHUIO ¢ Apyrumu Aedopmanusimu. OqHAKO, MOCTETIEHHO KOT/Ia OHM HaKaIrlJIuBarOTCH,
TO JOCTUTAIOT 3HAUMUTENbHBIX BeIMYMH. Hampumep, mpomcxoauT m3rub penbca. Te ke Harpyskw,
KOTOPBIE BBI3BIBAIOT ATOT MPOTUO, MPUBOAAT K U3HOCY, PaCIUIIONIMBaHUIO pernbcoB. Lllmansr ynpyro
MpoceaaroT B OannacTe U U3rudaroTcs.

Hcxonss W3 MaHHBIX, TOJYYEHHBIX C IMOMOINBIO aHalM3a CTAaTUCTUKU CXOJOB BAaroHOB Ha
cnoxsblx ydactkax BCX]J[ (puc. 1), BuAHO, YTO OONBIIYI0 YacTh OT BCEX BBISBICHHBIX
HEUCIIPABHOCTEH 3aHMMAET MPOCAJKa PEIbCOBBIX HUTEH Ha IEPEBIHHBIX IIIMaJIax.

CTOUT OTMETUTH, UTO OCAJAKU MYTH HEOJMHAKOBBI MOJ PAa3HBIMH HINATaMH. JTO MPUBOIUT K
00pa3oBaHWIO HEPOBHOCTEW HA MYTH: MEPEKOCOB, MPOCATOK, MOTAWHBIX TOIYKOB, BBIJIECKOB IO
Inajsamu.

Mo>XHO cKa3aTh, YTO OCTAaTOYHBIE JAehopMarii OaacTa SBISIOTCS TJIABHOW MPUYMHOM BCEX
BUJIOB PacCTPOMCTB myTU. HakomneHuto ux cnocoOCTBYeT BUOPAIIMOHHBIN XapaKkTep BO3JACHCTBHS Ha
MyTh JIBIKYIIHXCS T0e370B. COBOKYITHOCTh MEpPeaBaeMbIX Ha MYTh CHJI TMPHBOJWUT K TTOSBIICHHUIO
paccTpOMCTB M HEUCNPABHOCTEH MyTH. Takke MOMHMO JMHAMHUYECKOTO BO3JCHCTBUS MOJBUKHOIO



COCTaBa Ha IYTh CYHICCTBCHHOC BJIMAHUC HA 06pa303aHHe HGpOBHOCTGI\/’I PCIbCOBBIX HUTEHN OKa3bIBaeT
COCTOSIHHEC 3€MJISTHOI'O ITOJIOTHA.
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Puc. 1. I'padux pacnpenejieHus: NPOLEHTA HEMCIIPABHOCTEH MYTH B 3aBUCMMOCTH OT THIA IIIAJ

3akiro4enue

Obecneuenne 0e30MaCHOCTH JIBIKEHHS ITI0€3]10B, HAJECKHOCTH PAaOOTHI BarOHHOTO IapKa U
KEJIE3HOJOPOKHOTO IMMYTH MPU YCIOBUU MAaKCHMAJbHOM MPOU3BOAUTENLHOCTH, MUHUMAJIbHBIX 3aTpaT
TPyZAa ¥ DHEPTETHUECKUX PECYPCOB HE MOXKET OBITh YCHEITHO OCYIIECTBICHO 0e3 3HAHHS IMPOIECCOB
B3aMMOJICHCTBHS MOJBUKHOTO COCTaBa M IyTH KOTOpPble B KOHEYHOM HTOre CBOIATCA K
B3aMMOCBSI3aHHBIM KOJIEOaHUSIM PA3JIMYHBIX 3JICMCHTOB BAaroHOB W ITYTH. B PE3YIBbTATC YCTr0 MOI'yT
BO3HUKHYTh 3HAUMUTENIbHBIE OCTATOYHbIE JAedOopMalMM IyTH, NOTEPs YCTOMYMBOCTHM BaroHOB Ha
peiIbCax, YCTAJIOCTHBIC NI XPYIIKUEC IMOJIOMKH OTACIBbHBIX 3JICMCHTOB U I[CTaHeﬁ.
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