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OIIEHKA ITAPAMETPOB ®OPM W3HOCA TPEFHEH HA WHHOBAIIMOHHBIX
BAT'OHAX ITPU DKCIIVIYATAIIUA HA BOCTOYHOM ITIOJIMI'OHE

AHHOTALMS. YMenvuienue usnoca epedneti KoiecHblX nap NOOBUNCHO20 COCMABA ABNAEMC OOHOU U3 CAMbIX
BAICHBIX 3A0AY JICENE3HOOOPOICHO20 MPAHCNOPMA. DMa 3a0a4a KOMNIEKCHAS U mpedyem paccmMompenus KaK eOuHast
cucmema «10KOMOMuU6—6azoH—nymoy. Om xapaxmepa npuiodcenus npooOIbHOU CUbL TOKOMOMUBA 3A8UCUM 83AUMO-
oeticmeue «KoJ1eco—penvey, 0CO6eHHO 8 KpUugulx yuacmkax nymu. [na npumepa, MOJCHO CKA3amb, Ymo OJid 2OPHO—
penvegprou mecmuocmu BCIK/], Ha KOHKpemMHbIX YUaCmKax HYyMu « HCU3Hb penbcay He Oonee 2-3 mecayes ¢ nociedy-
OWUM €20 3aMEeHO.

Cmamucmuxa omyenos 6a20H08 no U3HOCy epebnell U 6OKOBOMY UBHOCY pelbCa ceUdemenbCmeayem ob yeenu-
YeHUY KOIU4ecmea HeucnpagHoCmell, C6A3AHHbIX He MOIbKO C KOIECHbIMU napamu, HO u ¢ cocmoanuem nymu. C ygenu-
yeHuem 0ovema nepego3UMbIX 2py3086 U NOBbIUEHUEM CKOPOCIMU OBUJICEHUs NOE3006 USMEHAEMCs U cOCMOosAHUe nymu. B
pe3yibmame YBeaudueaemcs: UHMeHCUBHOCHb SKCHIYamayuu nO0GUICHO20 COCMABA, U NOGbIUACMCs USHOC demael U
V37106 6a20HA. 3a NEPUOO NOGLIUEHUS UHMEHCUGHOCIU USHAWUBAHUS 2peOHell KOleC KOHCMPYKYUs 2pY3068020 6a20HA He
nooeepanacy NPUHYUNUATGHBIM USMEHEHUAM, KOMOopble MO2IU Obl CIMamb RPUYUHOU YEEeNUUEHUs UHMEHCUGHOCIU U3-
Hawueanus epebuell konec. OOHAKO, ObLIO YCMAHOBIEHO, YO UHMEHCUBHOCTb USHAUUSAHUS epebHell Koiec epy308blX
8A20HO8 PA3IUYHA OJi PA3HLIX MUNOE 8A20H08 00H020 cocmasa. [Ipumepno y 30 % eaconoe ommeuaemcs npedenvHulil
usHOC, HAOIIOOAeMCs 3A8UCUMOCb USHOCA 2PEeOHEll 8 3A8UCUMOCIU OM MEXHUYECKUX XapaKmepucmux menexicex 6d-
20HA, a maxdice Om KOHCMPYKYUU Ky308a U MEXHUUECKO20 COCMOAHUS 8a2oHA. [auHas 3a8UCUMOCHb OKA3bléaem
bonvuioe 8o30eticmaue Ha UHMEHCUBHOCb USHAWUBANUS epeDHell KoTlec.

KaroueBble c10Ba: unmeHncugHOCmb U3HOCA, KOJECHAA NApa, MOHKUL 2pebetb, Omyenku 6a20H08, MOAUWUHA
2pebHsa, HeucnpagHocmit, OOK0BOU U3HOC PerbCd.
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ESTIMATION OF PARAMETERS OF COMB WEAR FORMS ON INNOVATIVE
RAILCARS DURING OPERATION ON THE EASTERN ROUTE

Abstract. Reducing wear on the ridges of rolling stock wheel sets is one of the most important tasks of railway
transport. This task is complex and requires consideration as a single "locomotive-wagon-way" system. The wheel-rail
interaction depends on the nature of the application of the longitudinal force of the locomotive, especially in curved
sections of the track. For example, we can say that for the mountainous terrain of the VSZHD, on specific sections of
the track, the "life of the rail" is no more than 2-3 months, followed by its replacement.

Statistics of car detachments based on wear of ridges and side rail wear indicate an increase in the number of
failures related not only to wheel pairs, but also to the condition of the track. With an increase in the volume of goods
transported and an increase in the speed of trains, the state of the track also changes. As a result, the intensity of opera-
tion of the rolling stock increases, and the wear of parts and components of the car increases. During the period of in-
creasing wear intensity of the wheel ridges, the design of the freight car has not undergone fundamental changes that
could cause an increase in the intensity of wear of the wheel ridges. However, it was found that the wear rate of the
ridges of the wheels of freight cars is different for different types of cars of the same composition. About 30 % of cars
have extreme wear, and the wear of the ridges depends on the technical characteristics of the wagon bogies, as well as
on the body structure and technical condition of the car. This dependence has a great impact on the wear rate of the
wheel ridges.

Keywords: the intensity of wear, a pair of wheels, a fine tooth comb, uncoupling cars, the thickness of the
ridge, faults, lateral wear of the rail.

BBenenue

HHTeHCUBHOCTh M3HOCA TpeOHs HabmogaeTcs, HaunHas ¢ 1985 r., mpudeM, eciau paHblie
OTMACHBIMH MECTaMHU OBLIN MepPeBAbHBIC YIACTKU C 3aTSKHBIMH MOJbEMaMH U CITYCKaMH, TO B TO-
CJI€AHUE TOJIbl U3HOC CTaJl PACIpPOCTPAHECHHBIM SIBICHHEM MO BCEW CETH JKEJE3HBIX IOPOT CTPAHBI.



Ha psime ydacTkoB ceTu ¢akTudeckass HHTCHCUBHOCTh M3HOCA B 3-6 pa3 BBIIIE MPEAYCMOTPEHHOM
HOpMaMH 3KCIUTyaTallud MyTH U MOABUKHOIO cOCTaBa. B pesynbrare, Cpoku Ciy>k0bl Kojiec Baro-
HOB U JIOKOMOTHBOB MEX]ly IEPETOUYKAMH U UX TMOJHBIA PECypC CHU3UIIUCH B HECKOJIBKO pa3, COOT-
BETCTBEHHO MOJHSUIMCH U MPOAOJKAIOT YBEIMUUBATHCA SKCIUTyaTallMOHHBIE 3aTPaThl MPEATNPUATUI
BaroHHOTO ¥ JIOKOMOTHUBHOTO XO0351CTBa HA PEMOHT, 3aMEHY U IPHOOPETEHUE KOJIECHBIX TIap.

HecMmotpst Ha TO, 4TO MHHOBALIMOHHBIM BaroH MMEET MOBBIIICHHYIO HAJC)KHOCTh B LIEJIOM U
HaJU4HMe B XOJOBBIX YACTSIX BaroHa BHICOKOTEXHOJIOTMUHBIX KOHCTPYKIIMOHHBIX PEIICHHH, OTKa3bl
MHHOBAIIMOHHBIX BarOHOB MPU UX SKCILTyaTallud, TEM HE MEHEE, BO3MOKHBI.

AHaJIM3 OTHENOK THNOBbLIX M HHHOBAIIMOHHLIX BaronoB Ha BCK /]

OcnoBubIMU TipoOiemMamu Ha BCXK/ siBIIsi0TCS HEUCIIPABHOCTU B CHCTEME «KOJIECO-PETIHCY.
DT0 3aBUCUT OT OOJIBIIOTO KOJWYECTBO KPUBBIX MAajoOro paguyca, OT HEUCIIPABHOCTU MYTHU U IO-
JBUXKHOT'O COCTaBa. HpI/I B3aI/IMOI_[eI7ICTBI/II/I oyTa u IMOABMKHOI'O COCTaBa BO3HUKAKOT KOHTAKTHBLIC
HaMpPsDKEHUs B TOUKAaX CONPUKOCHOBEHHUS KOJIEC € pelibcaMu. B pe3ynbTaTe TakuxX HalpsHKeHUN MpU
JBUXCHUU KOJIEC I10 penbcaM HpOI/ICXOI[I/IT eCTCCTBCHHBIﬁ HN3HOC prumxcs[ HOBerHOCTCﬁ, a TaKXeE
WX YOpyTHe U TUlacTu4eckue 1eopMaluy U yCTaIOCTHBIC Pa3pyILICHUS.

B 2016-2019 rr. mHa Boctouno-CuOupcKoii jKeIe3H0M T0pore BUACH POCT OTIICTIOK BarOHOB
[0 IPUYMHE HEKAYE€CTBEHHOIO PEMOHTA, KaK MOJBUYKHOIO COCTaBa, TAK M PEIbCOBOro mytu. U3
ATOTO CJEAYET, YTO OOJbIIAs TOJIT HEMCIPABHOCTEH MPUXOIUTCS HA KOJECHBIC Maphl U OYKCOBBIE
y3Jbl, TaK KaK OHH SIBJISIOTCS OCHOBHBIMU HaunboJyiee Harpy>KeHHbIMH 3JIEMEHTaMU BaroHOB, Kak
BUJIHO Ha pUCYHKE 1.

<

Puc. 1. ilnarpamma pacnpeesieHHsi HSHCIIPABHOCTeH BAarOHOB 110 OCHOBHBIM y3/1aM Ha Bocrouno-Cubnpckoit
skesie3Hoi gopore B 2016-2019 rr., B %

® HeucnpasHOCTH KOMECHbIX Nap

® HeucnpasHoCTU BYKCOBbIX Y3108

= HeucnpaBHOCTH TENEKEK
HeWcnpaBHOCTM Ky30Ba W pamel

BalroHoB

= HeucnpasHOCTY aBTOCLENHbIX
YCTPOMWCTB

® HeucnpasHOCTU TOPMO3HOTO
obopynoBaHua

CornacHo aHHBIM, NPEACTABICHHBIM Ha JUarpaMMe paclpe/ieieHHs] OTLENOK BarOHOB Ha
Boctouno-Cubupckoil xene3Hoil 1opore, OCHOBHBIMU HEUCIIPABHOCTSIMU KOJIECHBIX Tap SIBJISIOTCA:
TOHKHMH rpeOeHb- 45383 ThIC. BaroHOB, BIEPOMHBI- 36751 Thic. W HEpaBHOMEPHBIN MPOKAT MO
KpyTy KaTaHHs Ha TIOBEPXHOCTH Kosieca- 5223 ThIC., pPUCYHOK 2.
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Puc. 2. luarpaMmMma pacnpeje/ieHisI OTIENOK BATOHOB 110 OCHOBHBIM HEHCIIPABHOCTSIM KOJIECHBIX Map Ha
BocTouno-Cubupckoii :xene3noii qropore B 20162019 rr.

O6pazoBanue ToHKOro rpedHsi Ha BocTouHO-CHOupCKoil Jkene3Hoi Jopore MOKHO OObsic-
HUTH HAJIMYHEM OOJBIIOr0 KOJIMYECTBA KPUBBIX MAJIOTO PaJnyca, YTO MPUBOJUT K HHTEHCUBHOMY
U3HOCY.

Ha pucynke 3 noka3aHo, ¢ Kakoi 4acTOTO# BCTpedaeTcs pa3HOCTh TOJIIIMHBI IpeOHel oT 24
110 33 MM.

bruno uccnegorano 6osnee 10000 MHHOBAIIMOHHBIX BaroHOB U Ha rpaduke BUAHO, YTO TOJI-
IIMHBI TpeOHel - 29 MM BeTpedaeTcst ¢ 4acTOTHOCTRIO 0,33; 9TO MakCHMaIbHOE 3HAUCHHE.

TonmuHbl rpedHeN 3aBUCAT OT TUIA BaroHa, OT OCEBOI HArpy3KH, OT KOHCTPYKIIMU TEIEXK-
KH, OT OOJIBIIIOr0 KOJIMYECTBA KPUBBIX MAJIOTO paJuyca, OT HEUCIIPAaBHOCTHU MYyTH.

Tak Kak B cOCTaBe CTOSAT pa3HbIE TEIEKKH, U3HOC Ha KaXI0M TEJIEKKEe NHAUBUAYyaleH. Tak-
K€ Ha H3HOC TpeOHEW BIMSIOT pa3Hble TEXHUYECKUE XapaKTEpUCTHKU BaroHOB, pa3Hasl oceBas
Harpyska.

TonmuHa rpeOHs Koyieca, U3MEepeHHast Ha BBICOTE 18 MM OT BepIIMHBI, JOJKHA OBITH HE 00-
nee 33 MM y BCEX BarOHOB U HE ME€Hee 25 MM JIJisi BarOHOB MPU CKOPOCTH JBIKeHUs 10 120 km/gac;
He MeHee 28 MM mpu ckopoctu ot 120-140 km/gac u He MeHee 30 MM TIPU CKOPOCTH JBMKEHUS OT
140 1o 160 xm/gac.

JuarpaMMbl pactipeiesieHusi CpelHel TOIIUHBI TPeOHS KOJIEC U MX Pa3HOCTH B KOJECHOU
nape NpUBEACHBI HA PUCYHKE 3 U 4.
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Puc. 3. [InoTHOCTHL pacnpenesieHUsi cpeAHel TOJUUHBI IPe0Hs KoJieca B KOJIECHOM nape

PaznocTh TONMIIMHBI rpeOHElH KoJiec B OJTHOM KOJIECHOM mape:

- 29 MM BcTpeuaercs ¢ yacToTHocThio 0,33;

- 28 MM BCcTpedaeTcsi ¢ 4acToTHOCThIO 0,23;

- 30 MM BcTpeuaercs ¢ yacToTHoCThiO 0,15;

- 27 MM BcTpedaeTcs ¢ yactoTHocThio 0,11;

- 31 mm BcTpeuaercs ¢ yactotHocThio 0,05;

- 32 MM BCcTpeYaeTcs ¢ 4acToTHOCThIO 0,49.

[Tocne uccnenoBanus BceX MapamMeTpoOB BHIAHO Ha JUarpaMMe, 4YTO Pa3HOCTh TOJIIIUHBI
rpebHeii konec B 1,5 MM BeTpeuaeTcs ¢ 4acToTHOCTHIO 0,4; pucyHOK 4. DTO MakcHMaibHOE 3HAYe-
HHE.

HMHTEHCUBHOMY M3HOCY TPEOHSI CIOCOOCTBYET OOMbINasi pa3HUIla JUAMETPOB KOJeC O KPy-
ry KaTtanus. M3aMepenne nuaMeTpoB KoJiec, HACaKaHHBIX Ha OJHY OCh, HEOOXO0UMO it oOecreue-
HUS TPABUJIBHOTO PACIOI0KEHHS KOJIECHOM Napbl B KOJIEE, TOCKOJIBbKY IIPU Pa3HbIX AMAMETPAX KO-
JIeC pacTeT UX MPOCKAIb3bIBAHUE, 1 BOSHUKAIOT MEPEKOCHI KOJIECHOM Maphbl MpU ABMKEHUHU. Benen-
CTBUE ATOTO MPOUCXOAUT HEPABHOMEPHBIM MPOKAT MOBEPXHOCTH KaTaHUs KOJEC, MOJpe3 rpelHs,
M3HOC MPOYUX JCTalIel XOIOBBIX YACTEH U JOMOTHUTEIBHOE CKPYIUBAHUE OCH.
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Puc. 4. [11oTHOCTH pacnpeaejaeHus pa3HoCTU TOJIIUHbI rpeﬁﬂeﬁ K0JIeC B KOJIeCHOI mape, oﬁymosneﬂnaﬂ
NMEepeKocomM oceil U Pa3HOCTBIO IMaMETPOB KOJI€C



PazHOCTh TOMIIMHBEI TpeOHEH Kojec B OMHON KOJECHOW mape, 00yCIOBIEHHAs MEPEKOCOM
OCeH M Pa3HOCTHIO TMAMETPOB KOJIEC:

- 1,5 Mm BcTpeuaercs ¢ 4acToTHOCTHIO 0,4;

- 0,5 MM BcTpeuaeTcst ¢ 4acTOTHOCThIO 0,27;

- 2,5 MM BCTpeUaeTrcs ¢ 4aCTOTHOCTHIO 0,2;

- 3,5 MM BcTpedaeTcsi ¢ yactoTHocThio 0,1;

- 4,5 MM BcTpeuaercs ¢ yacToTHocThio 0,03;

- 5,5 MM BcTpeuaetcst ¢ yactotHocThio 0,01.

3akiroueHue

[TpoBenEHHbBIN aHAINU3 MTOKA3BIBAET, YTO OOJIBIIAS YACTh H3HOCA TPeOHEH MPUXOAUTCS HA
HECOOII0CHUE IKCILTYyaTAlMOHHBIX HOPM, KOTOPbIE BIMSIIOT HA TEXHUYECKOE COCTOSIHHUE MOABHK-
HOTO COCTaBa, ero y3JoB u aeraneil. Coxxusiil penbed mectHocTr Ha BocTouno-Cubupckoi xe-
JIE3HOI 1Opore yBEINYUBAET MPUPOCT OTLEHOK BArOHOB, OOJIBIIOE KOJIWYECTBO KPUBBIX MaJIOro
pazuyca UrparoT JAJIEKO HE MOCIIEIHIO0 POJIb.
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