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CaaksiH IOpuit 3aBeHOBMY, TeHePaabHbI UPEKTOP
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AuHoTanms: BbI30BbI, C KOTOPHIMM B pe3yJIbTaTe CO-
OBITHII TOC/IEIHYIX JIET CTOJIKHYJIOCh POCCUIICKOe Ma-
IIMHOCTPOEHME B LI€JIOM U MPOV3BOANUTEIN KeJIe3HO-
IOPOXKHOM TEeXHUKM B YACTHOCTH, HE IIPeAIoIaranT
aJbTEPHATMBBI Pa3BUTHUIO COGCTBEHHOI KOMITOHEHT-

HOJ1 6a3bI ¥ CO3TAHNUI0 MAaKCUMAaIbHO AUBEPCUBUIIN-
POBAHHBIX HOBBIX KOOTIEPAI[MOHHBIX CBsI3€il B3aMeH

yTpaueHHbIX. PeTPOCIIEKTUBHBI 0030P CTPYKTYPBI U

IMHAMUKM OTPAC/IN 3a [TocieqHue 15 1eT HaTIsIHO 1e-

MOHCTPUPYET, KaK JOJITOCPOYHbIE ITPOrPaMMbI PasBU-
TUSI M TOCYIaPCTBEHHbIE MEPbI MOJAEPXKKI, CUCTEMHAS
KOODIMHALIVS ¥ MHTErpaLusi pecypcoB CII0COOCTBO-

BaJIM CO3[TaHNIO HOBBIX MTPOM3BOACTBEHHBIX IIJIOMIA-

IIOK, pa3paboTKe U 3aITyCKy B CepUitHOE TPOM3BOJCTBO
MPUHIUINAIBHO HOBOV TeXHUKU. Celiuac BCS oTeye-
CTBEHHasl TPOMBIIIJIEHHOCTb BBIXOIMUT Ha HOBBIi 3Tall,
KOTOPBIit OYIeT MPOIIe MPeAbIAYIero TOJbKO OTCYT-
CTBMEM KOHIIETITYaJIbHBIX TPOTUBOPEUNII 10 IIOBOLY
TeXHOJIOTMYECKO He3aBMCUMOCTH KaK IJIaBHOTO BEK-
Topa. CTpaTernueckue eau moTpe6yIoT HOBBIX, 6osee
CJIOSKHBIX CMCTEMHBIX PeIlleHNIA, JOATOCPOYHBIX ITPO-
rpaMM ¥ KOMILIEKCHBIX Mep TOCyIapCTBEeHHOM MO~

TIeP3KKI, 00beIMHEHHBIX B HOBOV CTpaTeTn pasBUTHS
TPAHCIIOPTHOTO MAIIMHOCTPOEHMS.

KiaioueBbie cioBa: TPaHCIIOPT, MalliIMHOCTpOEeHNe,
I'py30BbI€ II€PEBO3KU, IIPUTOPOAHbIE IMTaCCa>KMPCKHUe
IrepeBO3KMH, TOJIBVOKHOM COoCTaB, /IOKOMOTUB, TpaMBaﬁ,
3JIEKTpOIIoe3a, BaroH, 3JIeKTpOBO3, METPO, AN3€JIb-
rnoesn, rmyTeBas TeXHMKaA, MMIIOPpTO3aMellleHne.

TpubodaTrueckas CCTeMa <KOJIeCO — PeIbC» IS
TSKEJIOBECHOTO ABVKEHUS

JI. A. CocHOBCKMI4, A.T.H., iupexktop 000
«HITO TpubodaTuka»

B. A. TamaHoBuY, K.T.H.,

npe3uaeHT Accoumannun

«O06benMHeHMe MIPOU3BOANUTEIEN KeJIe3HOL0POXK-
HOW TEXHUKU»

NeT

15| TEXHVKA® |

15 years of development of railway engineering
in Russia: results and prospects

Yuri Saakyan, General Director, Institute of Natural
Monopolies Research

Contact information: 16,bldg.1,Krasnoproletarskaya
str., Moscow, Russia, 125009, tel.: +7 (495) 690-14-26,
e-mail: pr@ipem.ru

Abstract: The challenges faced by the Russian
engineering industry in general and railway equipment
manufacturers in particular as a result of the events
of recent years do not suggest an alternative to the
development of their own component base and the
creation of the most diversified new cooperation ties
to replace the lost ones. A retrospective review of
the structure and dynamics of the industry over the
past 15 years clearly demonstrates how long-term
development programs and government support
measures, system coordination and integration of
resources contributed to the creation of new production
sites, the development and launch of fundamentally
new equipment into mass production. Now the entire
domestic industry is entering a new stage, which will
be simpler than the previous one only by the absence
of conceptual contradictions about technological
independence as the main vector. Strategic goals will
require new, more complex system solutions, long-
term programs and comprehensive measures of state
support, united in a new strategy for the development
of transport engineering.

Keywords: transport, mechanical engineering, freight
transportation, suburban passenger transportation,
rolling stock, locomotive, tram, electric train, wagon,
electric locomotive, subway, diesel train, track
equipment, import substitution.

Tribo-fatigue system «wheel - rail» for heavy-duty
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AnnoTtanys: C cepeiHbI MPOIIOTO BeKa OCHOBHAS
TeHAEeHLIVSI MMPOBOTO TEXHMYECKOT0 ITporpecca — pocT
Harpy3ok, CKOpOCTeii, JaBAeHUI U TeMrepaTypbl U,
CJ1eI0BaTeNIbHO, TPOM3BOAUTENTbHOCTY MAIIVH 11 060~
pyaoBaHus. Peanusanys 9TOi TeHAEHUIMM OObBIUYHO
compsikeHa C IMOBBINIEHVEM 3aTpaT B chepax mpous-
BOJICTBA M 9KCIUTyaTaly B CBSI3U C HEOOXOAMMOCTbIO
obecreueHus TpeGyeMbIxX TOKa3aTeseli HaIesKHOCTY U
6e3omacHoCTy. OMHAKO PEIHOYHASI 9KOHOMMKA ITPeb-
SIBJISIET JKeCTKME TpeGOBaHMsI CHMUKEHUST pacXxoaoB. U
T03TOMY Ha ITepBblii [7IaH BbIABUTAETCS 3a7,a4a OIITH -
MU3alMK, B TOM YKCIe M IPUMEHUTENbHO K CUCTEME
«KOJIECO — PEJIbC», 0COOEHHO B CBSI3Y C Pa3BUTUEM TSI~
SKEeJTIOBECHOTO JBUKEHMSI.

KnroueBsie cj10Ba: N3HOC peyibCa, U3HOC KOJIECHOM
rapbl, IToKa3aTelb TBEPHAOCTU CTAIN, IKCILTyaTally-
OHHAasl HaJIeSKHOCTh, OIITMMaJIbHbIE TPODIIN Kojeca
1 penibca, MOHMKA, TIIACTUYHOCTD, IPOUYHOCTD, TUTbhIE
peJibChl, KOJIECO — pesbC.

AHanu3 moTpeoIeHs IeKTPOIHEPTUM Moe3/a-
MM JajabHero ciemoBaHus B 1999 u B 2022 rogax
Ha KazaHckom HanpaBiieHny MOCKOBCKOJ1 JKejie3-
HOJ1 OpOorn
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Abstract: Since the middle of the last century, the
main trend of world technological progress has been an
increase in loads, speeds, pressures and temperatures
and, consequently, the productivity of machines
and equipment. The implementation of this trend is
usually associated with increased costs in the areas of
production and operation due to the need to ensure the
required indicators of reliability and safety. However,
the market economy imposes strict requirements to
reduce costs. And therefore, the task of optimization
comes to the fore, including in relation to the “wheel-
rail” system, especially in connection with the
development of heavy traffic.

Keywords: rail wear, wheelset wear, steel hardness
index, operational reliability, optimal wheel and
rail profiles, Monica, ductility, strength, cast rails,
wheel-rail.

Analysis of electricity consumption by long-
distance trains in 1999 and in 2022 on the Kazan
direction of the Moscow railway
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Abstract: This article analyzes the comparison of
electricity consumption by long-distance trains of
locomotive traction in 1999 and in 2022 on the Kazan
direction of the Moscow Railway. Possible options
are also given, with the help of which it is possible to
minimize the amount of electricity consumed by long-
distance trains of locomotive traction.

Keywords: passenger train, power supply of
wagons, trains, maintenance of long-distance trains,
comparative analysis.
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Abstract: In 2020-2021, specialists from VNIIZhT
JSC conducted research to identify the causes of mass
damage to rails by surface defects in the circulation
areas of electric locomotives with 2ES10 asynchronous
motors of the Sverdlovsk Railway. In the course of
the research, it was found that, by the nature of the
distribution, the identified surface defects (isolated
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ITOBEPXHOCTHBIMU AedheKTaMM Ha yuacTKax obpaiie-
HMS 37IeKTPOBO30B C aCMHXPOHHBIMU JBUTATEISIMU
23C10 CBepaJioBCKOI sKejle3HO aoporu. B xome uc-
CJIeoBaHM 6BLIO YCTAaHOBJIEHO, UTO 110 XapaKTepy
pacripefesieHns, BbISIBJIEHHbIE TTOBEPXHOCTHBIE [le-
(exThI (M30/IMPOBAaHHBIE HEPOBHOCTY, HAa3bIBAEMbIE
VMIY/IbCHBIMM), HE MMEIOT BbIPasKeHHOI ITepuoany-
HOCTH, IIPUCYIIEI BOTHOOOpa3HOMY M3HOCY, a Hau-
GoJIbllIee MX KOJIMUYECTBO IIPUXOAUTCS Ha IlepeBaib-
HbIe yUacTKM BeperarnHcKo IucTaHuym myTv (6osee
400 mt/kM) CBepaJIOBCKOI JKesie3HOli Joporu. Pabora
91ekTpoB030B 20C10 (33C10) Ha mpefene Mo clerie-
HUIO TOCTUTAETCSI KOHTPOIMPYEMbIM ITPOCKAIb3bIBa-
HMEeM KoJjleC C OrpaHM4YeHeM CKOPOCTY OTHOCUTETbHO-
ro cKosbkeHus1 0T 0,5% 1m0 4% Ipy CKOPOCTY ABVKEHMST
9JIEKTPOBO3a GJIM3KO¥ K PO O/KUTEIBHOMY PESKUMY,
HO C BO3MOKHOCTBIO TOMYIIeHUS JJIUTENbHbIX TIPO-
11€CCOB CKOJIbsKeHMsI KOJIeCHBIX Iap. B repBoii yactu
CTaTby paccMaTpPMBaeTCs, KaK CBSI3aH TaKoi peskum
C TOBpPEXAEHMSIMY MTOBEPXHOCTM KaTaHMS TOJ0OBOK
PenbCoB, a TAKKe X XapaKTep 1 3aKOHOMEPHOCTH.

KiroueBble ¢10Ba: MOBPEXIaeMOCTb pesibcoB, 20C10,
nedeKThl PebCoB, U3SHOC PEIbCOB, PEKUM PAaGOTHI
3JIeKTPOBO30B.

006 aKkTya/JIbHBIX aclieKTax Ha3HauYeHHOro CPoKa
CITY>KOBI /IS 11ejIeil o6ecneueHus: 6e30ImMacHOCTH
npoaykuuu. Yacts 1

[Mankuu Cepreii BameHTMHOBUY, IUPEKTOP 1O TEXHU -
YeCKOMY Pery/IMpOBaHMIO TPOAYKLIVN AJISI )Kele3HO0-
poxkHoro Tpancnopta OO0 «EBPA3 TK», i.9.H., K.T.H.,
npoceccop PYT (MUNT)

KonTakTHas uadopmaims: 121353, Poccuiss, Mocksa,
yi1. BenoBexkckas, 1.4, +7 (495) 937-68-73

AnHoTanus: bonee TpEX et B KeJe3HOLOPOXKHOM OT-
pacu MPOVUCXOINUT AVUCKYCCHSI TIO TpobeMaM Ha3Ha-
YeHHOTO CPOKA CTY>KObI B UaCTY COlePIKaHMsI, yCTAaHOB-
JIeHMSI HOpPMAaTUBOB, PALlIOHAbHOCTY IPUMEHEHUS
3TOrO ITOKa3aTess K POAYKLNUY, PeryaupyeMoil Tex-
HUYEeCKMMU periaMeHTaMU.

OnOHO 13 IPUYNH SIBJISIETCSI OTCYTCTBUE OAHO3HAY-
HOI TepMuHOnA0TUM B oTHOIeH HCC, koTopasi B TP
TC mpepcTaBieHa B M30bITOYHO IIMPOKOM CMbICJIE 3a-
VMCTBOBAHHBIM 13 OOIIETEXHUUECKUX CTAHIAPTOB.

N2 1 (61) hespanb 2023

atHoTAuMK |

irregularities, called impulse ones) do not have a
pronounced periodicity inherent in wave-like wear,
and their largest number falls on the cross sections of
the Vereshchaginskaya track distance (more than 400
pieces / km) of the Sverdlovsk railroad. The operation
of electric locomotives 2ES10 (3ES10) at the limit of
adhesion is achieved by controlled wheel slip with a
relative slip speed limit of 0.5% to 4% at an electric
locomotive speed close to the continuous mode, but
with the possibility of allowing long-term processes of
wheelset slip. The first part of the article discusses how
such aregimeisrelated to damage to therolling surface
of the rail heads, as well as their nature and patterns.

Keywords: rail damage, 2ES10, rail defects, rail wear,
electric locomotive operation mode.

On the current aspects of the assigned service life
for safety purposes products. Part 1

Sergey Palkin, Director for Technical Regulation of
Products for Railway Transport of EVRAZ TK LLC,
Doctor of Economics, Ph.D., Professor of RUT (MIIT)

Contact information: st. Belovezhskaya, 4, Moscow,
Russia, 121353, +7 (495) 937-68-73

Abstract: For more than three years, the railway
industry has been discussing the problems of the
assigned service life in terms of content, setting
standards, and the rationality of applying this indicator
to products regulated by technical regulations.

One of the reasons is the lack of unambiguous
terminologyinrelation to the NSS,whichinthe TR TS is
presented in an excessively broad sense borrowed from
general technical standards. The calendar duration of
operation (and/or operating time), the achievement of
which requires the termination of operation, regardless
of the technical condition, as a certain criterion for
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KanengapHasi Ipof0/KUTEIbHOCTD 3KCITyaTallun
(/v HapaboTKa), JOCTUKEHME KOTOPOi TpebyeT
MpeKpalieHus SKCIUTyaTaluy He3aBUCUMO OT TEXHU -
YeCKOT0 COCTOSTHMSI, KaK HeKM i KpUTEePUii 1JisI TPUHY-
IUTeNbHbIX OPTaHM3alIMOHHbBIX AeCTBUI He coaep-
SKUT KOHKPETHBIX LieJeli TaKoTro ITOKa3aTersl, CyllleCcTBa
TEXHUYECKMX OCHOBAHMUIA 1151 BBITIOJTHEHUS KaTero-
PUYHBIX U TIPEINMCHIBAIOIINX MIPOLIeAYpP, KOTOpbIe B
CBOIO OYepeb TaKKe HYKIAITCSI B BAKHBIX yTOUHE-
HUSIX 17151 06ecrieyeHss HeOOXOAMMOrO pe3yabTaTa.
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forced organizational actions, does not contain specific
goals for such an indicator, the essence of technical
grounds for the implementation of categorical and
prescriptive procedures, which in turn also need in
important refinements to ensure the desired result.

Keywords: assigned service life, standard, product
safety, railway transport, railway products, critical
failure, critical element.

Calculation substantiation of the assigned service
life of the finishing axle of the wheelset of a freight
car

A.M. Orlova, Doctor of Technical Sciences, Executive
Director of VNICTT LLC
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Contact information: 2A Line 23, Vasilyevksy Island,
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Abstract: The article is a further development of the
article «Physical meaning and methods for establishing
the assigned service life (assigned resource) and limit
states for the components of freight cars.» The article
proposes a method for determining the assigned
service life of the finishing axle of a freight car
wheelset according to GOST 33200-2014. An example
of calculation for the axis RUISH-OS-2-GOST 33200-
2014 is given. The proposed method of calculation can
be taken as a basis for assigning the service life of the
finishing axle of the wheelset according to the technical
regulations TR CU001/2011.

Keywords: freight car, assigned service life, finishing
axle of a wheelset, calculation of service life.
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