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0OCco6GeHHOCTH AOJITOCPOYHOrO IPOrHO3MPOBAaHMSI HA PhIHKE
rPy30BbIX BATOHOB

CaBuyk Bragymup Bopucosuy, 3aMecTUTeNlb TeHepaJbHOIO K-
pekropa HCTUTYTa Tpo6ieM ecTeCTBeHHbIX MOHOTIONMIT (UTTEM)
[Monukapnos Anekcanap AHIpeeBUY, 3aMeCTUTeNb PyKOBOLUTE S
JerapTaMeHTa MCCIeJOBaHWIi >kele3HOL0POXXHOI0 TPAHCIIOpTa
WITEM

Cnobonsuuk Anekcanap FOpbeBiuy, pyKOBOIMUTENb OT/eNa MCCie-
JI0BaHMI rPy30BbIX IEPEBO30K JerapTaMeHTa MCCae0BaHNI JKe-
JIe3HOHOPOKHOTO TpaHcropra UTTEM

KonTtakTtHasa nadopmanus: 123104, Poccust, r. MockBa, yi1. M.
BponHas, 1. 2/7, ctp. 1, Ten.: +7 (495) 690-14-26, e-mail: ipem@
ipem.ru

Annortauys: C MoMeHTa pehOpMbI Ha KeJIe3HOJOPOKHOM TPaHC-
ropre npouwio 6osee 15 seT. B TeueHme 3TOTO epuona ONHUM U3
OCHOBHBIX aKTyaJIbHbIX BOITPOCOB SIBJISIETCS GaIaHC rapka rpy3o-
BbIX BArOHOB, TO9TOMY B HACTOsIIIlee BpeMst HEOOXOAUM CUCTEM-
HBIi TTOJX0], TT0 OTIPeeJIEHNUIO TOTPEOHOrO MapKa 1 CIpoca Ha
IPy30BbI€ BATOHbI HA IOJITOCPOYHYIO IEPCIIEKTUBY C II€TbI0 MUHU-
MM3aLMM PUCKOB JIJIsI BCEX YIaCTHUKOB IIEPEBO30YHOTO IIpoliecca.

KiroueBsble ciioBa: T'Py30BbI€ BaroHbl, CTaBKa NNpeaoCTaBJIeHN I,
CIIMcaHue, IIporuo3s Cripoca, moCTaBka, 060p0T BaroHa, pbIHOK Ba-
TOHOB, MOJe/JIMPOBaHNE.

IIpombinieHHOCTh Poccun. Utorm IV kBapTan u 2018 roga

Hurmatynus MaHcyp PamcoBuy, crapiumii SkcriepT-aHaauTuk Jle-
napraMmenTa ucciaenoBauuit TOK IHCTUTYTa TPOGIeM eCTeCTBeH-
HbIX MOHOITON

KonrtaktHas nadopmanms: 123104, Poccust, r. MockBsa, yi1. M.
BpouHas, . 2/7, ctp. 1, Ten.: +7 (495) 690-14-26, e-mail: mn@
ipem.ru

AnHoTanys: B craTbe mpuBeieH 0630p TeKyIIei CUTyaIm B IIpo-
MbIlIJIEHHOCTH 110 urtory IV kBaprasna 2018 roga Ha OCHOBaHUM
MHIIEKCOB, pa3paboraHHbix UITEM. JITaHbI OCHOBHBIE PE3Y/IbTAThI
pacyeTa MH/IEKCOB CO CHSITMEM Ce30HHOT0 (paKkTopa, a TaxKe B pas-
pese oTpacieBbIX rpyII. [IpeacTaBieH MofpoOHbIN aHAIN3 CUCTe-
MOO0OPa3YIOIIMX OTPAC/Ieli TPOMBIIUIEHHOCTY Poccui, B TOM umcie
TOIJIMBHO-3HEPreTMYeCKOT0 KOMIIEKCa. BbIsiBlIeHbl OCHOBHBIE
(axTopbI, OKa3bIBaIOLIVE TO3UTUBHOE ¥ HEraTUBHOE BIMSHE Ha
pa3BuUTHE TPOMBIILIEHHOCTH B KOHLe 2018 roga. Takske puBO-
JISITCSI OCHOBHBIE MAKPOIKOHOMMYECKME MHAVKATOPBI COCTOSTHUS
POCCUIICKOV TPOMBIIIJIEHHOCTM.

KiroueBsbIe ¢JI0Ba: MPOMBIIITIEHHOCTD, MH/IEKC, HU3KOTEXHOO-
TMYHBIE OTPACIN, CPeSHETEXHOIOTMYHbBIE OTPACIN, BHICOKOTEXHO-
JIOTMYHBIE OTPAC/IN, JOOBIBAIOIIAS OTPACTb, UHBECTUIIVIN B OCHOB-
HOJ KanuTasl, TOTUIMBHO-9HePreTUYeCKnii KOMIUIEKC, IIOrpy3Ka
MIPOMBIIIITIEHHBIX TOBapPOB.
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Specifics of long-term forecast in freight car market

Vladimir Savchuk, Deputy Director General of IPEM

Alexander Polikarpov, deputy Head of the Railway Research
Department of IPEM

Alexander Slobodyanik, head of Freight Transportation Research
Division of IPEM

Contact information: 2/7, M.Bronnaya st, 1, Moscow, Russia,
123104, tel.: +7 (495) 690-14-26, e-mail: ipem@ipem.ru

Annotation: 15 years passed since the railway transport reform.
During this period one of the main relevant questions is the
freight cat fleet balance. This is why at the present time a system
approach is necessary for defining the demand park and demand
on a freight car in a long-term perspective for the purpose of risks
minimalization for all the participants of a transportation process.

Keywords: freight cars, provision rate, the withdrawal, demand
forecast, supply, wagons turnover, wagons market, modeling.

Russian Industry. Fourth Quarter and Full Year 2018 Results

Mansur Nigmatulin, Senior Analyst of Energy Sector Research
Division, Institute of Natural Monopolies Research (IPEM)

Contact information: 2/7,bldg. 1, Malaya Bronnaya str., Moscow,
Russia, 123104, tel.: +7 (495) 690-14-26, e-mail: mn@ipem.ru

Annotation: The article provides an overview of the current
situation in the Russian industry in the IV quarter of 2018 on
the basis of indices developed by IPEM. It includes main results
of indices calculation taking into account seasonal factor and
industry groups’ breakdown. The article analyzes in depth
Russian backbone industries, including fuel and energy complex.
It reveals main factors that have positive and negative impact on
industrial development in the end of 2018.It also provides the main
macroeconomic indicators of the Russian industry.

Keywords: industry, index, low-tech industry, mid-tech industry,
high-tech industry, mining, fixed capital investment, fuel and
energy complex, loading of industrial products.
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SLA - HOBBIVi MHCTPYMEHT Pery/iMpoBaHus B3aMMOOTHOIIe-
HUI M@Ky IIOCTABIIVIKOM ¥ IIOTPEGUTEeIeM YCITYT CEPBUCHOTO
006CITYy>KMBaHMSI TOKOMOTHBOB
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KOHCTPYKTOPCKO-TE€XHOIOTUYECKUI MHCTUTYT MOJBUKHOTO CO-
craBa» (AO «BHMKT»)

BenoBa Enena EBreHbeBHa, K.T.H., 3aBefiyiomias jabopaTopueii
HagexxHoctu AO «BHUKTU»

KonrtaktHast muHpopmanus: 140402, Poccus, r. Komomua, Mo-
CKOBCKast 0011., yi1. OKTSI6pbCKOit peBosionuy, 410, Te.: +7 (496)
618-82-56, e-mail: vnikti@ptl-kolomna.ru

AuHoOTanms: B craThe aKIEHTVPOBAHO BHMMAaHMe Ha HEOOX0au-
MOCTU pedOop—~MMUPOBAHNUS B3aMMOOTHOIIIEHWI TTOCTABIINKOB U
TOTPEOUTEIST YCIYT CEPBUCHOTO 06-CY>KMBAHMS TIOKOMOTHUBOB.
KoH1ienTyanbHO U3/I0KeHa CyTh HOBOTO MHCTPYMEHTa peryin-
poBaHMsI — corainieHust 06 ypoBHe obcmykuanus (Service Level
Agreement, SLA), TO3BO/SIIOLIEr0 MOBBICUTH OTBETCTBEHHOCTD I10-
CTaABIIMKOB YCIYT 32 00ecreueHe rapaHTMPOBAHHOTO YPOBHS MX
KayecTBa.

KioueBble c1oBa: IOKOMOTUB, CEPBUCHOE 0GCTY)KMBAHME, CO-
rnanreHue 06 ypoBHe 06CTyKMBaHMs, SLA, HaeXKHOCTh, KAUeCTBO.

JKenesHogopokHoe MamHocTpoenue Poccun B 2018 ropy:
peHeccaHC OTpaciIn

Ckok Miropb AnlekcaHApOBIUY, PyKOBOAMTENb OT/AeJ1a MCCIeA0BaHMIA
TPaHCHOPTHOTrO MamMHocTpoeHnst MTTIEM

KonrakrHast nHdopmanms: 123104, Poccus, r. Mocksa, yi. M.
BpouHas, iom 2/7, ctp.1, Ten.: +7 (495) 690-14-26, e-mail: ipem@
ipem.ru

AuHoTaums: B craTbe npezcraBieH 0630p pe3y/ibTaToB OTpac-
JIV )KeJIe3HOA0POXKHOTO MauMHocTpoeHus B 2018 rogy, mokasaH
BBIITYCK OCHOBHOJ IIPOLYKLIUM B HATYPAJIbHOM U IEHE)KHOM BbI-
pakeHu. OTMMCaHbI KIIOUEBbIe COOBITHS, TIOBIMSIBIIME Ha MTPO-
M3BOACTBO OCHOBHOM MPOAYKIMY U AAHbI TPOTHO3bI Pa3BUTUS
OTpac/Iv Ha BIVSKAIITYIO TIePCIIEKTUBY.

KiroueBsble c1oBa: Xejle3HOOOpOKHOe MallMHOCTPOEHNE, TIPO-
M3BOMICTBO, CTOMMOCTD IPOAYKIINY, 06beM BBIITyCKa, TOKOMOTH-
BbI, BAaTOHBI, 37IeKTpOIIoe31a, TpaMmBan, metpo, MBIIC, myTeBast
TeXHMKA, 3KCIIOPT, IPOTHO3, FOCIIOAAepyKKa, KOHTPAKT XXM3HEH-
HOTO LIMKJIA.

O1eHKa pacxoIoB Ha colepskaHye MyTu Mpu pacuerax 3¢d-
dexTHBHOCTY BHEIPEHMS TOBHINIEHHBIX OCEBBIX HATPY30K

JleBMH30H Muxani AlieKcaHIpOBUY, J.T.H., UCTIOTHUTEIbHbI V-
pexTop O61IeCcTBa C OTPAaHNUYEHHO OTBETCTBEHHOCThIO «VICIIbI-
TaTeabHbIN LIeHTP B3aMMO/IEiCTBUS SKUITaska U My TU JKee3HbIX
nopor» (000 «M1I BOUII»)

XaputoHoB bopuc Bnagummposud, K.T.H., FeHepaabHbIi JUpeK-
Top OO0 «H1] BOUIT»
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SLA - a new tool for regulating the relationship between the
supplier and the service consumer of locomotive servicing

Yury Gazizov, Candidate of Engineering, Head of traction
management department — branch of OJSC “RZD”

Valery Perminov, Candidate of Engineering, Head of reliability and
diagnostics department of JSC “Scientific-research and design-
technology institute of rolling stock” (JSC “VNIKTI”)

Elena Belova, Candidate of Engineering, Head of reliability
laboratory of JSC “VNIKTI”

Contact information: 410, Okyabrskoy revolutsii str., Kolomna,
Moscow region, Russia, 140402, tel.: +7 (496) 618-82-56, e-mail:
vnikti@ptl-kolomna.ru

Annotation: The article focuses on the necessity to reform
the relationship between suppliers and service consumers of
locomotive servicing. It conceptually outlines the essence of a new
regulatory tool - the Service Level Agreement (SLA) that allows
to increase the responsibility of service providers for ensuring a
guaranteed level of their quality.

Keywords: locomotive, servicing, Service Level Agreement, SLA,
dependability, quality.

Railway engineering of Russia in 2018: the renaissance of the
industry

Igor Skok, Head of Transport Engineering Research Department
of IPEM

Contact information: 2/7 bld. 1, M. Bronnaya st., Moscow, Russia,
123104, tel.: +7 (495) 690-14-26, e-mail: ipem@ipem.ru

Annotation: This article presents an overview of the results of
therailway engineering industry in 2018, and reveals the output of
the main products in physical and monetary terms. The key events
that influenced the production of the main products are described
and the forecasts of the industry development for the near future
are given.

Keywords: railway engineering, production, product cost, product
volume, locomotives, wagons, electric multiple units, trams, metro,
motor-car rolling stock, railway maintenance vehicles, export,
forecast, government subsidy, life cycle contract.

Estimation of the track maintenance cost when calculating
the effectiveness of implementing the increased axial loads

Mikhail Levinzon, Doctor of Technical Sciences, Executive Director
of the Railway Vehicle and Track Interaction Testing Center Limited
Liability Company (Test Center)

Boris Kharitonov, PhD in Technical Sciences, Director General of
the Railway Vehicle and Track Interaction Testing Center LLC
Eldar Zagitov, PhD in Technical Sciences, Deputy Director General
of the Railway Vehicle and Track Interaction Testing Center LLC
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3aruToB dnbgap JaHnioBuY, K.T.H., 3aMeCTUTeIb TeHepaabHOTO
nupekropa OO0 «UL BOUII»

KouraktHasa nadopmanus: 111033, Poccus, r. Mocksa, Ciio-
60/ICKOII MTepeyIIok, 1. 6, CTp. 3, Te.: +7 (499) 110-29-42, e-mail:
icveip@gmail.com

AnnoTtanys: B Poccui 1 32 pyGekoM Ha MPOTSSKEHNUM HECKOTbKIX
IeCSITUIETUI U3YYAI0TCSI TEXHUKO-9KOHOMMUYECKYe TPO6/IeMbl IM0-
BBIIIEHNST OCEBBIX HATPY30K IPY30BbIX BAarOHOB. OIHNM 13 OCHOB-
HbIX HaNpaBIeHU UCCIeJOBAHNUIA SIBJISIETCS M3YUeHMe BIVSTHUS
TIOBBILIEHVIST OCEBBIX HATPY30K Ha MI3MeHeHMe ITOBPeKIaeMOCTI
SKeJIe3HOIOPOSKHOTO IyTH, Ha I3MeHeHMe Pecypca ero KOHCTPYK-
LMY ¥ YPOBHSI PACXOZIOB Ha ero TeKyllee comepskaHue. B craTbe
paccMOTpeH MUPOBOJ ¥ OTE€UeCTBEHHBIN OIBIT OL[€HOK BIVISTHUS
TTOBBILIEHMSI OCEBBIX HArPY30K HAa yPOBEHb PACXO/I0B Ha TeKyllee
cozepskaHue myTu. [IpoBe/ieH aHaIu3 BbITOTHEHHBIX paHee MC-
CJ1e0BaHMII M OIPe/Ie/IeHbI Iy TH [TePCIIeKTYBHbIX UCCIeJOBaHUI

KiioueBble c10Ba: MHHOBalMOHHbIE I'PY30BbIe BATOHBI, TIOBbI-
LIeHHbIe OCeBbIe HATPY3KM, IIOBPEKAAEMOCTbD ITyTH, PACXO/IbI Ha
TeKyIee coaepskaHye IMyTH, TPYL03aTPaThL.

OneHKa KOMILIEKCa CBOVICTB JKeIe3HOAOPOKHBIX IMTBIX Ko/lec
Kkiacca B Ha coorBercTBHe TpeGoBanusam 'OCT 10791

l'ermanosa MapuHa EBreHbeBHa, BeqyIInii HAy4YHbI COTPYOHUK
HayuHoro neHTpa KauecTrBeHHbIX cTajneil ®I'VII « THNuepmeT
um. W.I1. Bapauna»

WnoxuH Imutpuii CepreeBud, Hay4yHbIli COTpyLHUK HayuHoro
neHTpa kKayecTBeHHbIX craneii OI'YII «[ITHWyepmeT nm. W.I1.
bapauna»

Hukynuu Anaronuii Hukonaesny, A.T.H., IVIaBHbI HAYYHBbIIA CO-
TpyoHMUK HayuHoro ieHTpa KauecTBeHHbIX cTasneii PI'VIT « [ THU-
WNuepmet um. N.I1. Bapayua»

CaBpyx¥MH AHLIpeit BUKTOpOBMUY, 1.T.H., mpodeccop PTEOY BO
«Poccuiickuii yHMBEpCUTET TPAHCIIOPTa»

®ununnos l'eopruit AHaTonbeBMY, 4.T.H., AUpekTop HayuHoro
LeHTpa kauecTBeHHbIX craneit ®I'VII «[ITHMNuepmert um. U.I1.
Bapguna»

KouTtaktHas nHbopmanus: 105005, Poccus, r. MockBa, yiI.
Panmo, g. 23/9, ctp. 2., Ten.: +7 (495) 777-93-09, e-mail: iqs12@
yandex.ru

AHHOTaMs: BpINoMHEHbI MCCIeI0BAaHNUSI MeXaHUYeCKUX U CITy-
SKeOHBIX CBOJICTB SKeJIE3HOIOPOKHBIX JIMTHIX KOJIeC Kiacca B, u3-
rOTOBJIEHHBIX 110 cTaHgapty AAR M-107/M-208, CIIA, Ha cooT-
BeTCTBME KaTaHbIM Kojecam mapku ctaau 2, TOCT 10791, P®.
OCHOBHOE pas/nune B CIy;KeOHbIX CBOCTBAX JUTHIX M KATaHBIX
KoJieC 00yCJIOBJIEHO B CITOCO0aX MX MTPOU3BOACTBA. MeTa/1 IUTOTO
KoJjieca 1o psify MpOYHOCTHBIX U MJIACTUYECKUX CBOVICTB 3aMEeTHO
yCTyIaeT MeTa/UTy KaTaHbIX Kosiec. Hanbomnee 3amMeTHO Tpe6oBa-
HyssMI'OCT 10791 110 IpOYHOCTHBIM M IVIACTUYECKMM CBOJICTBAM
YCTyIaeT MeTaJsul AUCKA JIUTOTO Kojieca. DKCITyaTal s TUTIX KO-
Jiec BUIeiCTBIUE 60jee HU3KMUX CITY)KeOHbBIX XapaKTePUCTUK Ha OT-
€4yeCTBEeHHbBIX MATUCTPAJISIX B YUIOBUSIX TOHMKEHHBIX TeMIIepaTyp
meHee -30 °C HeomTyCTUMA.

KirroueBbie JIOBA: TUTOE KOJIECO, KATAaHOEe KOJIeco, TMKBaLus,
CTPYKTYpa, TBePAOCTb, MEXaHNUECKUE CBOICTBA, IJIACTUYHOCTD,
yIoapHasi BSI3KOCTb, e(eKThl, Pa3pylieHne MeTaa.
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Contact information: 6, bld. 3 Slobodskoy Pereulok, 111033,
Moscow, Russia, tel: +7 (499) 110-29-42, e-mail: icveip@gmail.com

Annotation: In Russia and abroad, the technical and economic
problems of increasing axial loads of freight cars have been studied
for several decades. One of the main areas of research is studying
the effect of increasing axial loads on the change in railroad track
damage, on the change in the life of its structure and the change in
the level of expenditures on its current maintenance. The article
considers the world and domestic experience of assessing the
impact of increasing axial loads on the level of expenditures on
the current track maintenance. The analysis of previous studies
hasbeen carried out and the ways of prospective studies have been
determined.

Keywords: innovative freight cars, increased axial loads,
damageability of the track, current track maintenance cost, labour
cost.

Assessment of a complex of properties of railway cast wheels
of class B for compliance with the requirements of GOST 10791

Marina Getmanova, Senior research engineer of The Research
Center for Quality Steels of FSUE «I.P. Bardin Central Research
Institute for Ferrous Metallurgy»

Dmitry Ilyukhin, research engineer of The Research Center for
Quality Steels of FSUE «I.P. Bardin Central Research Institute for
Ferrous Metallurgy»

Anatoly Nikulin, Dr.Sci.Tech., Prof., Leading research engineer, of
The Research Center for Quality Steels of FSUE «I.P.Bardin Central
Research Institute for Ferrous Metallurgy»

Andrei Savrukhin, Dr.Sci.Tech., Prof., FSIE «Russian University of
Transport»

Georgiy Filippov, Dr.Sci.Tech., Prof., Director of The Research
Center for Quality Steels FSUE «I.P. Bardin Central Research
Institute for Ferrous Metallurgy»

Contact information: 23/9,p. 2,Radio St.,Moscow, Russia, 105005,
tel.: +7 (495) 777-93-09, e-mail: igs12@yandex.ru

Annotation: Studies of mechanical and performance properties
of railway cast wheels of class B, manufactured according to
AAR M-107 / M-208, USA, have been carried out for compliance
with rolled wheels of steel grade 2, GOST 10791, RF. The main
difference in performance properties of cast and rolled wheels is
due to methods of their production. The metal of the cast wheel in
terms of strength and plastic properties is noticeably inferior to the
metal of rolled wheels. The most noticeable to the requirements of
GOST 10791 in terms of strength and plastic properties is inferior
to the metal of a cast wheel. Operation of cast wheels due to lower
performance characteristics on local highways at low temperatures
of less than -30 °C is unacceptable.

Keywords: cast wheel, rolled wheel, segregation, structure,
hardness, mechanical properties, plasticity, impact strength,
defects, metal destruction.
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IlepcrieKTUBBI Pa3BUTUS METOIOB OLIEHKM HaAEKHOCTH TS-
rOBOTO IOABMKHOTO COCTaBa

Bacuibes VBaH ITaBnoBuy, n.0. HauanabHMKa otaena [TKB LT OAO
«PXI»

Imvutpues Cepreit AHIpeeBuY, rnaBHblii KoHCTpyKkTOp IIKB LT
OAO «PXXII»

3axk Buranuii BsuecnaBoBuy, n.o. 3amectutens gupekropa [IKb
LIT OAO «PXII»

KonTtakTHas nadopmarms: 105066, Poccus, r. Mocksa, O1bX0B-
cKumii ep., o. 205, Ten.: +7 (926) 411-70-58, +7 (499) 262-82-36,
e-mail: xPrime@mail.ru

AnHOTauus: B cTaThe NpuBeieH TepMUH «HaIeXKHOCTh JKeJle3HO-
JIOPO>KHOV TEXHUKW» 1 XapaKTepu3ylolye ero nokasatean. Onm-
caHa cyuecTByouas B HacTos1ee Bpems B OAO «PX]I» cuctema
OLIeHKM HaJeXKHOCTU TSTOBOTO MOABMKHOTO COCTaBa. PaccMoTpeH
psIL HeOOXOIVMBIX M3MEHEHMIT B OIleHKe ITOKa3aTeseii Halex-
HOCTY JXeJIe3HOLOPOXKHOI TeXHUKYU. CHOpMYIMpPOBaHbI OCHOB-
Hble HalpaBjeHMsI pa3BUTUS MTOAXON0B K OlleHKe MoKa3saTesieli
HaJesKHOCTU B KPATKOCPOYHOI U IOJITOCPOYHOI IepCcIrieKTUBax.

KnroueBbie CI0Ba: TATOBbIN ITOABIKHOM COCTAB, Ha€XKHOCTD,
BEPOSITHOCTb 6€30TKa3HO PabOThI, TOKOMOTHB.

HccmemoBaHue aKyCTUUECKOI IMMCCHU B CCTE€Me TOPMO3HO
JVICK — TOPMO3HAask KOJIOJKA PV MOMOIIM MaTeMaTUIeCKO
mozenu HecranmonapHoro GpUKIMOHHOTO B3aMMOECTBUS

Cepreit Anexcanaposud CMeTaHUH, K.T.H., MUHCIIEKTOP-TIPU-
eMmiiuk IlenTpa TexHuueckoro ayamura OAO «PXK]I» ITAO
«JlyraHCKTeIIoBo3»

Bnagumvup AdaHacbeBud BoiiTeHKO, K.T.H, IOIIEHT, 3aB. Kabeapoit
MMKPO- ¥ HAHOSJIEKTPOHMKY JIyTaHCKOTO HallMOHA/IbHOTO YHU-
BepcuTteta MMeHu Bnagymupa Jans

KonTtaktHas nadopmanusa: 91011, r. JIyranck, yi. ®pynse, 11,
Ten.: 3 (8072) 176-29-72, e-mail: tzi.cta.ltz@gmail.com (CmeTa-
HIUH), vlvoytenko@gmail.com (BoiiTeHKO)

AHHOTauus: B cTaTbe IpesyioxkeHa MaTeMaTuyeckas MOJeNlb He-
CTAIMOHAPHOTO GPUKIMOHHOTO B3aMO/IeCTBISI TOPMO3HOI KO-
JIOLKY C TODMO3HBIM IMCKOM, KOTOpasi ONMChIBaeT HeCcTalioHap-
Hble TeIlJIOBbIE [TPOIIeCChI X CBSI3aHHbIE C HUMM HeCTal[IOHapHbIe
TI0J151 BHYTPEHHMX HAaIIPSKeHMI 1 TTOBePXHOCTHBIX Tedopmanuii,
MPUBOJSIIME K BOSHUKHOBEHMIO aKyCTHUeCKOo amuccuu. IIpu ro-
MOIIY MOJIe/N ITOTyY€eHbI HeCTal[IOHAPHBIE [TOJIS1 TOBEPXHOCTHBIX
nmedopmManyii ¥ McCiIeOBaH CIIeKTPATbHBIN COCTaB COMYTCTBYIO-
1ieit akyCTM4YecKoi ammccyun. [IpuBoAsITCS pe3ynbTaThl CPaBHEHMST
9HEepreTUUeCKMX CIIEKTPOB aKyCTUUECKO IMUCCUY AUCKOBBIX TOP-
MO30B Ha Pa3HbIX CTaAMSIX HECTAllMOHAPHOTO B3aMMOAENCTBUS
(pUKUMOHHBIX TTOBepXHOCTe. OTpeienieHa 4acToTHasI 0671aCcThb
aJeKBaTHOCTY I1PeJIOKEHHO MO/, II0Ka3aHbl 3aKOHOMEPHO-
CTY pacIipeseieHNsI MOITHOCTY aKyCTUUeCKO SMUCCUY B HU3KO-
YaCTOTHO 06/1aCTM 1 ee 3aBUCMMOCTb OT CTaIMM IIPOLIeCCa TOPMO-
skeHus1. [Toka3aHO, YTO MOZIEITh HECTAI[MOHAPHOTO QPUKI[MOHHOTO
B3aMMO/IeICTBYSI TOPMO3HOTO JJCKa ¥ TOPMO3HO KOJIOAKY MO-
SKeT IOTIOTHUTD CYILLeCTBYIOLINIT IOAX0], K ONMCAHUIO aKyCTHude-
CKOIi aMUCCUY PPUKLMOHHOTO B3aMMO/IECTBYISI C TPUMEHEHEM
Teopuu 'epria.

KiioueBble ¢JIOBa: akyCcTHUUeCKast SMUCCHS, PPUKIIVMOHHOE B3a-
MMOJe/iCTBMe, HeCTal[MOHAPHBII IPOIIeCcC, TeMIIepaTypHbIe fe-
opmaryu, criekTpanbHbIN COCTaB, AVICKOBbI TOPMO3, TOPMO3HOI
IMCK, TOPMO3Has KOJIOAKa, MaTeMaTuyeckast MOJeb.
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Prospects for the development of methods for the reliability
assessment of traction rolling stock

Ivan Vasiliev, The acting Head of Department of Locomotive
drafting bureau, JSCO “RZD”’

Sergey Dmitriev, The Chief designer of Locomotive drafting bureau,
JSCO “RZD”
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drafting bureau, JSCO “RZD”’

Contact information: 205, Olkhovsky per., Moscow, Russia,
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xPrime@mail.ru

Annotation: The article describes the term «reliability of railway
equipment» and its indicators. The existing system of reliability
evaluation of traction rolling stock at JSC «Russian Railways»
is described. A number of necessary changes in the assessment
of reliability of railway equipment are considered. The main
directions of development of approaches to the assessment of
reliability indicators in the short and long term are formulated.

Keywords: traction rolling stock, reliability, probability of trouble-
free operation, locomotive.

Study of acoustic emission in braking disk — brake pad system
using mathematical model of non-stationary frictional
interaction

Sergey Smetanin, PhD (Tech.), associate professor of the
Department “Railway Transport” of the SEE HPE LPR “Vladimir
Dahl Lugansk State University”

Vladimir Voytenko, PhD (Tech.), docent, head of the Department
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Contact information: 11, Frunze str., Lugansk, 91011, tel.: 3
(8072) 176-29-72, e-mail: tzi.cta.ltz@gmail.com (Smetanin),
vlvoytenko@gmail.com (Voytenko)

Annotation: The mathematical model of non-stationary friction
interaction of the brake pad with the brake disk is proposed,
which describes non-stationary thermal processes and associated
with them non-stationary fields of internal stresses and surface
deformations, leading to the occurrence of acoustic emission.
Using the model, nonstationary fields of surface deformations
are obtained and the spectral composition of the accompanying
acoustic emission is investigated. The results of a comparison of
the energy spectra of acoustic emission of disk brakes at different
stages of non-stationary interaction of friction surfaces are
presented. The frequency range of the adequacy of the proposed
model is determined, the regularities of the power distribution of
acousticemission in the low-frequencyregion and its dependence
on the stage of the braking process are shown. It is shown that
the model of non-stationary friction interaction of the brake disc
and the brake pad can complement the existing approach to the
description of acoustic emission of friction interaction using the
Hertz contact theory.

Keywords: acoustic emission, frictional interaction, non-
stationary process, thermal deformations, spectral composition,
disc brake, brake disc, brake pad, mathematical model.
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Pe3ynpTaThl HATYPHBIX CTATUYECKUX VICIIBITAHUI KOJIECHOM
napsl 6JIOYHO¥ KOHCTPYKLIVM JIJISI TPY30BOT0 BaroHa Jkejes-
HOJIOPO’KHOTO TPAHCIIOpTa

lInnep Banepuiit BUKTOpOBUY, K.T.H., IOLIEHT Kadenpbl «I TOIBVIK-
HOJA COCTaB 37IeKTPUUECKUX KeJIe3HBIX Jopor» OMCKOTO0 rocyzap-
CTBEHHOT'O YHMBEPCUTETA TyTeli coobmenns (OMIVIIC)

[MInnep Anekcauap BanepbeBuny, K.T.H., 3aBeAyIOmnit Kadempoit
«MHbOopMaIMoHHast 6e30macHOCTb», OMI'YIIC

KonTakTHas nHpopmanms: 644048, Poccus, r. OMcK, rip. Mapk-
ca, 60 a, kB. 113, Ten.: +7 (913) 969-90-99, e-mail: shiler alex@
inbox.ru

AnHoOTanys: B ctaTbhe paccMOTpPeHb 0CO6@HHOCTY TEXHUUECKOTO
pereHust 3Hepro3ddeKTUBHOI KOAECHOI maphbl 6JI0YHOI KOH-
cTpykuyn. [IpecraBiieHbl pe3yabTaThl CTATUYECKMX M TOPMO3HBIX
MCIIBITAHUI Y ONIBITHBIX T0€3J0K 110 TPAKLIMOHHBIM ITYTSIM Ha DKC-
repMMeHTaTbHOM Kosblie B lllep6iuHKke. BiiouHast KojecHas mapa
rpeaHa3HaveHa JJ1s1 MCII0JIb30BaHMs Ha BCEX BUAX He TSITOBOTO
MMOJBMKHOTO COCTaBa Ha MarncTpaibHbIX IMHUSIX OAO «PXK».

KiroueBble ci1oBa: KojecHast mapa, He3aBMCHUMOeE BpallleHue,
«IapasuTHOe» TpeHue, CONPOTUBIIeHME IBMKEHUIO, TPOUHOCTb,
9HHepro3PeKTUBHOCTb.

CyucTeMa MOHMTOPMHIA COCTOSIHVISI ITOJBVKHOT'O COCTaBa ISt
dopmupoBaHNs ONTUMU3UPOBAHHBIX ¥ COATAHCUPOBAHHBIX
IJIaHOB PEMOHTA M 3KCILTyaTaluu (4acThb 2)

AnanypoB Anekcannp CepreeBud, K.T.H., AupekTop HayuHo-
ro MHGOPMAIMOHHO-aHATUTNYECKOTO I[eHTpa - hunnana AO
«BHUDKT»

YcemeHpeeBa AHHa [laHM/IOBHA, crieruannuct 1 kateropuy HAAILL
AO «BHUVDXT»

KonTakrHas nadopmanms: 129626, Poccus, T. MockBa, 3-s1 Mbi-
TUIMHCKAS YL, A. 10, Ten.: +7 (499) 260-41-11,+7 (495) 602-83-33,
e-mail: adadurov.aleksandr@vniizht.ru

AuHoTauus: B npepiayiieit craTbe ObUM CIeaHbl BHIBObI O
TOM, UTO BbICOKUI1 YPOBEHDb HAI€KHOCTH y3JI0B ITOIBVKHOIO CO-
CTaBa MOXET ObITh 06€eCIIeueH, eI X TEXHUYECKOe 00CTyK1Ba-
HIMe TIPOVICXOIUT CBOEBPEMEHHO, 10 MOCTMKEHMST KPUTUUECKOTO
COCTOSTHUSI. AKTYaJIbHBIM pellieHeM IaHHO TPOo6IeMbI SIBJISIETCST
MpuMeHeHre 60PTOBbIX CMCTEM MOHUTOPMHTA M OMArHOCTUKMA, C
ITOMOIIIbI0 KOTOPBIX MOKHO ITOJTYUUTD TOCTOBEPHYIO OII€HKY CO-
CTOSTHMS Y3JI0B ¥ CHU3UTD 3aTPaThl HA X PEMOHT, TPOV3BOAVMbIiL
He B [VIAaHOBOM TIOPSIZIKE, a TI0 Mepe Heo6X0MMOCTY Ha OCHOBA-
HIM TTOJTYYeHHBIX TaHHBIX. BOPTOBAs cricTeMa MOHMTOPWHTA IO~
BYDKHOTO COCTaBa, B OCHOBE ITOCTPOEHMS KOTOPOJ peann3oBaH
MOAYJIbHBIN TIOJIXO[I, ITO3BOJISIET afalTUPOBATD €€ JJIST pelIeHUs
Pa3IMYHbIX 33724 KOHTPOJISI Y AMArHOCTUKM Y3/I0B, @ TAKKE IaBaTh
OLIEHKY COCTOSIHYISI )K€JI€3HOIOPOSKHOTO ITyTH.

KiroueBble cJioBa: cricTeMa MOHUTOPMHIA, OPTaHMU3A1IVSI PEMOH-
Ta BaroHOB M0 (DaKTUYECKOMY COCTOSTHUIO, IMATHOCTUKA y3/I0B
BaroHOB, 6yKCOBOE YCTPOIICTBO KOHTPOJIS.
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Results of full-scale static tests of the wheelset of block
construction for a freight wagon of railway transport
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Annotation: The article describes the features of the technical
solution of the energy-efficient wheelset of a block design. The
results of static and brake tests and experimental trips along the
traction paths on the test ring in the polygon Shcherbinka (Moscow
City) are presented. The block wheel pair is designed for use on all
types of non-traction rolling stock on the Russian Railways main
railways.

Keywords: wheel pair, independent rotation, “parasitic” friction,
resistance to movement, strength, energy efficiency.

The rolling stock condition monitoring system for the
formation of optimized and balanced plans repair and
maintenance (part 2)
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Annotation: In[1]itwas concluded that the high level of reliability
of rolling stock nodes can be provided if their maintenance occurs
in time, until a critical state is reached. The actual solution to this
problem is to use on-board monitoring and diagnostic systems,
which can be used to obtain reliable assessing the condition of the
units and reducing the cost of repairing them, which is not carried
out ina planned manner, but, as necessary, on the basis of the data
obtained. The on-board monitoring system of the rolling stock,
based on which the modular approach isimplemented, allows adapt
it to solve various tasks of monitoring and diagnostics of nodes, as
well as give assessment of the state of the railway track.

Keywords: monitoring systems, organization of car repair,
diagnostics of railway cars, axle-box control device.
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