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JNyGpukauna penbcoB TAroBbiM JIOKOMOTUBOM

B COCTaBeée noe3sna

B.C. KOCCOB, A.A.JIYHUH, 10.A. NAHUH, A.B. TPUDOHOB, U.E. WJIbUH

AKUMOHepHOe 06LecTBO «Hay4HO-MUCCNeaoBaTENbCKMI U KOHCTPYKTOPCKO-TEXHONOMMYECKUIA MHCTUTYT NOABUXXHOIO COCTaBa»

(AO «BHUKTW»), KonomHa, 140402, Poccus

AHHoTauums. NpusoanTcs obocHoBaHMe 3HEKTUBHOCTU NPU-
MEHEHUS TEXHONOTrMN NyGpUKaLMM NMOBEPXHOCTU KaTaHWs penbca
B KPWBOM NIOKOMOTMBOM B cocTaBe noe3pa. lMpeacraBneHbl pa-
LUMOHanbHble 3Ha4yeHUs KoddhdULUMEHTa TPEHUS Ha MOBEPXHOCTU
KaTaHWA BHYTPEHHero pesibca, NonyyYeHHble Mo pesynsratam KoMm-
NbIOTEPHOrO MOAENMPOBAHUSA U MOIMIOHHBIX UCMbITaHWUA. OBOCHO-
BbIBaeTcs 3 deKT CHUXEHNS BOKOBOro BO34ENCTBUS MOABUXHOIO
cocTaBa Ha NyTb 3a CYET CHMXKEHUS KO3 dULIMEHTa TPEHUs Ha Mno-
BEPXHOCTU KaTaHWsl BHyTPeHHero pefibca U 6OKOBOWM NOBEPXHOCTU
roNIOBKW HapY>XXHOrO perbCa.

KnioueBble cnioBa: NofBMXHON cocTaB; NybpurkaLums; noBepx-
HOCTb KaTaHUs penbca; 6okoBasi NOBEPXHOCTb KaTaHWs penbca; Mo-
andukaTop TpeHus

Bnenelme. BzaumonelicTBue MOABMXKHOIO COCTaBa U
MYyTU — OCHOBOIOJIATAIOIIUI (DU3NYECKUI TTpoLiecC
MPY ABMKEHUU BarOHOB, JIOKOMOTHBOB U ITOE3/I0B 110 XKe-
JIE3HBIM TOporaM. YCJIOBUS B3aMMOJEHCTBUS B CUCTEME
«KOJIECO — PEJIbC» OKAa3bIBAIOT CYIIECTBEHHOE BIMSHUE
Ha CPOKM CITYy>KObl U OpraHU3alMI0 CONEPXKaHUsI OCHOB-
HBIX YCTPOMCTB ITyTU U MOJIBUXKHOIO COCTaBa, Ha KCILTY-
aTallMOHHbBIE 3aTPAThI XKeJE3HbIX TOPOT.

Heab nccaenosanmii. B AO «BHUKTH» Gonee nBan-
LaTu JeT BeAyTCsl MCCJAeNOBaHUS, HampaBjJeHHbIE Ha
CHIDKEHME 3aTpaT 3HEePropecypcoB Ha TATYy Ioe3noB. B
pe3yjbTaTe MPOBEISHHOI0 aHAJIN3a OTEUeCTBEHHBIX U 3a-
pPYOEXXHBIX UCCIIENOBAaHU ONpeeeHO NEePCIIeKTUBHOE B
9TOM 00JIaCTU HallpaBJieHUue — JyOpUKalMs peIbCOB JIO-
KOMOTUMBOM BeAyILIMM cocTaB noe3na [1, 2, 3, 4, 5].

WUHcTtutyToM paspaboTaHa YCOBEpPIIECHCTBOBaHHAas
TEXHOJIOTHSI, II0 KOTOPOI TyOpMKalus TOBEPXHOCTH KaTa-
HUSI BHYTPEHHEIO pejibca B KPMBOM MPOU3BOIUTCS JIOKO-
MOTHMBOM BEIYIIIUM COCTaB Ha TeX y4acTKax MyTH, TIe OCy-
LIeCTBJIEHA JIyOpuKaIysi 00KOBOI MTOBEPXHOCTHU I'OJIOBKU
Hapy>KHOT'O pejibca BArOHaAMU-PeIbCOCMAa3bIBaTESIMMU.

Jlyopukainysi mTpou3BOOUTCS CYLIECTBEHHO 0OoJee
NEIIeBbIM CMa304YHbBIM MaTepuajioM — MoaucbuKaTo-
POM TpEHHUSI, Cpa3y 3a IOCIEIHENA KOJIECHOM Iapoi J1o-
KOMOTHMBA, BEAYIIIETO COCTaB, HAa MOBEPXHOCTh KaTaHUS
BHYTPEHHETO pejibca B KPUBBLIX paamycoM MeHee 800 m
(puc. 1). MoaudukaTop TpeHUsT — 3TO CMa30YHBIN Ma-
Tepual, peryJMpyeMo CHMWXaoluil Ko3bhbUIIMeHT
TPEeHUsI Ha TIOBEPXHOCTU KaTaHUSI PEJIbCOB B CUCTEME
«Kosieco — penibc». OH UCIONB3YeTCs IS YMEHBIICHUS
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IEWCTBUS CUJI COIMIPOTUBICHUS ABIDKCHUIO ITOABIKHOTO
cOCTaBa, 3 KOHOMUH TOIUIMBA Y SHEPTUH Ha TATY MOE3I0B,
YBEJIMYECHUSI peCcypca KOJIeC TOABUKHOTO COCTaBa U PeJib-
COB, MCKJIIOUCHUS MPOIECCOB CXBATHIBAHUSI M BBHIPHIBA-
HUSI MaTepHAJIOB KOHTAKTUPYIOIIUX ITOBEPXHOCTEIA.

Monudukarop TpeHusi s JyOpUKalLMKU DPEbCOB
nMeeT cToMKocTh oT 250 mo 280 oceif TOABMKHOTO CO-
CcTaBa, 3TO O0OECIEUYMBACT €r0 CTUPAHUE C IMOBEPXHOCTHU
KaTaHUs BHYTPEHHETO peJibca KOJIeCaMu ITOIBIKHOTO CO-
cTaBa, IO KOTOPBIC OH OBLI HAHECEH, M HE BIUSCT Ha TS-
TOBBIE CBOYCTBA CJIEMOM MIYIIETO TIOKOMOTHUBA (puc. 2).

IIpu 3TOM GOKOBAs IMTOBEPXHOCTD TOJIOBKHM HAPYKHOTO
penbca B KPMBOM CMas3aHa 110 TEXHOJIOTMU JTyOpPUKAIINU
pPEIbCOB BarOHAMM-PEIbCOCMA3BIBATCIIIMUA C  IIPUMeE-
HEHMEM CMa30YHBIX MAaTepHUaJIOB CO CTOMKOCTHIO Ooiiee
15000 oceii mogBIKHOTO cocTasa [6].

Ilo maHHBIM aMepMKaHCKUX IIyOJMKALUK claeayer,
YTO CPEemHSISI S3KOHOMMUS DHEPIUH 3a CYET CHUKEHMS CO-
TIPOTUBJICHUS OBIDKCHUIO TIPU MIPUMEHEHUN TaKOM TeX-
Hojoruu coctapisiet oT 10 no 13% [7, 8]. bokoBoe Bo3-

2

HapyxHblin penbc BHyTpeHHuUi penbc

Puc. 1. Ilpemnaraemasi TeXHOJIOTUSI TyOpUKALIMK PEJTHCOB B KPUBBIX
panuycoM meHee 800 M: / — yOpukauust 60KOBOI MOBEPXHOCTHU TO-
JIOBKU HapYXHOTO PeJibca BATOHOM-PeIbcOCMa3bIBaTeNIeM CMa30YHBIM
MaTtepuajioM co cToiikocTsio 6osee 15000 oceit moaBUXHOrO cocTasa,
K03(hdGULMEHT TpeHHs (p MeX1y T'peOHeM Haberaroliero Kojeca u 60-
KOBOI1 MOBEPXHOCTBIO TOJIOBKM pelibca B AnanasoHe ot 0,1 1o 0,25;

2 — nyOpuKalus TOBEPXHOCTU KaTaHMsl BHYTPEHHETO peJibca JIOKO-
MOTHBOM, BEIyIIIM COCTaB, MOIN(MUKATOPOM TPEHUSI CO CTOMKOCTBIO
ot 250 1o 280 oceii moABMXHOTO cocTaBa, KO3 OULIMEHT TpeHUs ¢ Ha
MOBEPXHOCTU KaTaHus B AuanasoHe ot 0,18 no 0,25
Fig 1. The proposed rail lubrication technology in curve
of radius less than 800 m: 7 — lubrication of side surface of the head of
outer rail by lubricating car with lubricant having durability from over
15000 rolling stock axis, coefficient of friction ¢ between the flange of the
oncoming wheel and side surface of the rail head ranging from 0.1 to 0.25;
2 — lubrication by leading locomotive of rolling surface of the inner rail
with friction modifier having durability of 250 to 280 rolling stock axles,
the friction coefficient ¢ on rolling surface in the range from 0.18 to 0.25
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KonunyecTso oceil NoABUXHOrO cocTasa
Puc. 2. TexHonorus 1y6puKaiy peabcoB JOKOMOTHBOM, BEAYLIIMM COCTaB:
1 — TpubOIOTMYECKOE COCTOSIHIE TIOBEPXHOCTH KaTaHUST BHYTPEHHETO Pejibca 0 JyopuKauu, KosbduimeHt tperust ¢ > 0,25; 2 — nyopukaiust
TMOBEPXHOCTHU KaTaHUsI BHYTPEHHETO pesibca JOKOMOTUBOM, BEIYIIIMM COCTaB, MOAM(UKATOPOM TpeHHUs, KoadduuueHT TpeHust @ = 0,18;

3 — u3MeHeHue TPUOOIOTHYECKOTO COCTOSTHUSI TIOBEPXHOCTH KaTaHUSI BHYTPEHHETO PEJIbca B 3aBUCUMOCTH OT KOJMUYECTBA MPOMYIIECHHBIX OCei
MOABUXKHOTO cocTaBa, KoadduimeHT TpeHus ¢ B nuanazoHe ot 0,18 1o 0,25; 4 — Tpubosiornyeckoe COCTOSIHUE MOBEPXHOCTU KaTaHUSI BHYTPEH-
HeTo peJjibca rmocie nporycka 250...280 oceit MoOABUXHOTO cocTaBa, KoahduuueHt TpeHus ¢ > 0,25
Fig. 2. Technology for lubricating rails by leading locomotive:

1 — tribological state of the rolling surface of the inner rail before lubrication, the friction coefficient ¢ > 0.25; 2 — lubrication with friction modifier
of the rolling surface of the internal rail by leading locomotive, the friction coefficient @ = 0.18; 3 — change of state tribological of rolling surface of
the inner rail depending on the number of passed rolling stock axles, coefficient of friction @ in the range of 0.18 to 0.25; 4 — tribological state of the
rolling surface of the inner rail after passing 250...280 rolling stock axles, the friction coefficient ¢ > 0.25

JIEICTBME Ha IyTh B KPUBBIX B 3aBUCHUMOCTU OT paguyca
KPHMBOI1 ¥ THIIA BaroHa cHikaercsa Ha 50 % [9, 10].

Pe3ynbTaThl HccaenoBanuii. UTHCTUTYTOM IIpOBEICHEI
TEOPETUYECKUE M OKCIEPUMEHTAIbHbIE HCCIIeI0BAHMS
JMHAMUYECKOIO BIIMCHIBAHMSI DKUIIAXa IPy30BOro Ba-
rOHA C YYETOM JIyOpUKALUM ITOBEPXHOCTU KAaTaHUS BHY-
TPEHHETrO pesibca U GOKOBOM IMOBEPXHOCTU T'OJIOBKM Ha-
PYXHOTO peJibca.

ITo maHHBIM KOMITBIOTEPHOTO MOACSTMPOBAHMS HA ITPO-
rPaMMHOM KOMILIEKCE «YHMBEPCAIbHBIA MEXaHU3M» U
pe3yabTaTaM IOJIMTOHHBIX MCIIBITAHUI IOJIyYeHbI AUara-
30HbI paLlMOHAJIbHBIX 3HAYEHU I KOI(DOULMEHTOB TPEHHUS
Ha KOHTAKTHBIX IIOBEPXHOCTSX PEJIbCOB B KPMBOIL: HA I1O-
BEpXHOCTH KaTaHUs BHyTpeHHero penbca @ = 0,18...0,25;
Ha OOKOBOI MOBEPXHOCTU TOJOBKM HApYXHOIO pejibca
¢ =0,1...0,25 (puc. 1).

[Monyueno cuuxenue 10 30 % (puc. 3) 6GOKOBOTo BO3-
JIEACTBUS TPY30BOrO BaroHa B I'PYXKEHOM COCTOSIHMM Ha
myTh B KpuBoii pagumycoMm 300 M Ipu 3HAYEHUSIX KO-
¢unnenta tpenus @ = 0,18 Ha MOBEPXHOCTU KaTaHUS
BHYTpeHHeTo peybca 1 ¢ = 0,1 Ha 60KOBOI ITOBEPXHOCTHU
Hapy>XHOI'O pejibca, YMEHbIIEHUEe COMPOTUBJIEHUS IBU-
keHuio 10 10 % B 3aBUCUMOCTU OT CKOPOCTHU IBVKEHMUSI.

DddeKT CHIKeHNsT OOKOBOTO BO3IECTBUS Ha MYTh
JIOCTUTAETCs 3a CYET CHIDKEHUSI KO3(dbUIIMeHTa TPEHMS
Ha MOBEPXHOCTU KaTaHWsI BHYTPEHHErO pesibca U GOKO-
BOI ITOBEPXHOCTHM HAPYKHOIO pejibca, KOTOPOE IPUBO-
JIUT K IIPONOPLIMOHATIBHOMY CHIKEHUIO ITOIEPEYHBIX CHIT
kpuna. B cBoio ouepenb 3TO MPUBOAUT K YMEHBILICHUIO
HOPMAaJIPHOI peakIiMyd Ha TpebOHe HaberaroInero Kojeca
U, KaK CJIeACTBUE, K YMEHbBIIEHUIO CUJ COMPOTUBIIEHUS
JBIMXXEHMIO (3KOHOMUHU TOILIMBA Y SHEPIUU Ha TITY I0€3-
JIOB) Y CHIDKEHMIO M3HOCOB KaK IpeOHeil KOjeC MOIBMXK-
HOTO COCTaBa, TaK 1 PeJIbCOB B KPUBBIX (puC. 4).

[IpuMeHeHre TeXHOJIOTUHY 1yOpUKALIUY ITOBEPXHOCTH
KaTaHUsI BHYTPEHHETO pejibca B KPUBOM TSITOBBIM JIOKO-
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MOTHBOM, BEAYIIIMM COCTaB, B KOMIUIEKCE C JTyOpHKAaIIM-
el OOKOBOM ITOBEPXHOCTH TOJOBKM HAPYXKHOIO pejbca
BaroOHOM-PEICOCMA3BIBATEIEM CMa30YHBIM MAaTepHAIOM
co croiikocthio 6oitee 15000 oceil moABMXHOIO cOCTaBa
ITO3BOJIUT B CPAaBHECHUU C METOAOM JIyOPUKAIIMU TOJIHKO
0OKOBOIT TOBEPXHOCTH HAPYKHOTO pesibca OCYIIECTBUTD:

— CHIXCGHHE MOMEHTOB COIIPOTHUBIICHUSI ITOBOPO-
Ty TelexeK (M) TPy30BbIX BATOHOB B KPUBOW PaaryCcoM
300 m Ha 70% mpu ckopoctu aBuxkeHus 30 KM/4 M Ha
36 % — npu ckopocTu aBrKeHust 70 KM/4 1 B pe3yJibTaTe
OTIOJTHUTENIPHO CHU3UT PacXomd PHEPTeTUYECKUX pecyp-
COB Ha TATY ITOC310B;

— CHHUXeHHEe OOKOBOTO BO3IEHCTBUS HAa ITyTh MHOI-
BUJKHOTO cocTaBa B KpuBoi paguycoM 300 M Ha 30 % mipu
ckopoctu aBmxkeHus 30 km/4 u Ha 10% npu ckopocTu
nBrKeHMsT 70 KM/9;

— BBICBOOOXKIIEHNE TTapKa JIOKOMOTHBOB-PEIBCOCMA-
3BIBATEICH IO IIEPEBO30YHBIN MPOIIECC;

— BBICBOOOXIEHME OTHCIBHBIX TPa(MKOBBIX HHUTOK,
paHee 3aHSITBIX JOKOMOTHBAMM -PEIbCOCMA3bIBATEISIMMU.

MHCTUTYTOM HM3rOTOBJICH ONBITHBIM 00pa3ell peib-
cocMasbIBaTesisl IS HAHECeHUSI MOonMdUKAaTopa TpeHUS
JIOKOMOTHBOM B cocTaBe moe3na. [IpoBeneHbI MOJIUTOH-
HBIC WCHBITAHUS, IPUA KOTOPHIX IOJYYCHBI 3HAYCHUS
OIITUMAJIBHOTO IHaMeTpa CoIia (hOPCYHKHM, HABIICHUS
B 0aKe XpaHeHMSI MOIM(UKATOpa TPEHUS, a TAKKEe I0-
JIy9eHO IpeABApUTEIbHOE 3HAUCHUE IJIMHBI CMa3aHHOTO
yJacTKa B KPUBOM, T. €. OIPEeAeICHO, YTO JTyOpHKAIIHSI
IMIOBEPXHOCTH KaTaHWSI BHYTPEHHETO pejibca B KPUBOM
MOXET OBITh OrpaHMYeHA, HAIIpUMEp, ISITHI0O MEeTpaMu
IIpY BXOIe B KpUBYI0. MonudukaTop TpeHUS pa3HOCHUT-
¢S KojlecaMd Ha BCIO JUIMHY KpUBOM. B cBsI3m ¢ 3THM,
KaK BapHWaHT, ITOSBIISICTCS BO3MOXKHOCTh PETryIMpOBa-
HUS KOJW4YecTBa MommduKaTopa TPEeHHUs Ha pejibce B
3aBUCHMOCTH OT JJIMHBI COCTaBa, T. €. KOJIMIECTBA OCEH
BaroHOB.
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Puc. 3. 3aBucumMocTb 60KOBBIX ciJI ( YO) OT CKOpOCTH ABVXEHUS (V) U
THUIA JTyOpUKAalIMU PesibcOB B KpUBOit panuycom 300 m:

1 — penbChl He cMa3aHbl; 2 — J1yOpuKalust 00KOBOI MOBEPXHOCTU
rOJIOBKM Hapy>XKHOTO peJibca; 3 — JyopuKalysi 60KOBO MOBEPXHOCTHU
TOJIOBKH HapY>XHOTO pesibca U MOBEPXHOCTU KaTaHUSI BHYTPEHHETO
penbca
Fig. 3. Dependence of the lateral forces (Yo) on the speed (v) and
the type of lubrication of rails 300 m curve radius:

1 — not lubricated rails; 2 — lubrication of side surface of the head of
the outer rail; 3 — lubrication of side surface of the head of the outer rail
and rolling surface of the inner rail

IIpu 3TOM OmpemesleHb OCHOBHEIC TEXHUIECKUE Tpe-
0oBaHUA K MOITH(MUKATOPAM TPEHMSI:

— Momu@UKATOP TPEHMS IODKEH JIETKO HAHOCHUTD-
Csl Ha penbC MpU TeMIlepaType aTMOC(hepHOro BO3IMyXa
—45...450 °C, B ToM unciie B ycaoBusix 100 % BiraxxHOCTH;

— pecypc MomuduKaropa TpeHHSI He ITOJDKEH ITPEBBI-
math 280 oceil MOABMKHOIO COCTaBa Ul COCTaBa MacCou
okoo 6000 T, MPOIYIIEHHBIX MO0 CMAa3aHHOMY YYacTKy
IyTH, T. K. K MOMEHTY IIPOXOXICHUS MOCICTHETO BaroHa
Toe3/1a C 1IeTbI0 UCKITIOUeHMSI OOKCOBAHUS TN YXYIIIICHS
YCIIOBUI TOPMOXKEHHSI KOJIeC JIOKOMOTHBA, CIICAYIOIIETO 3a
IOe31I0M, MOIM(HUKATOP TPEHUS TOJIKEH ObITh BRIPAOOTAH;

— KO3 OUIIMEHT TPeHUS TT0cTIe HaHeCeHUs MOoandu-
KaTopa TpeHUsI Ha MOBEPXHOCTHb KaTaHWS BHYTPEHHETO
penbca U K MOMEHTY IIPOXOXKICHMS TOCICTHETO BaroHa
noe3aa JoJKeH HaxonuThed B muara3oHe ot 0,1 mo 0,25.

3akmoyenue. JIyopuKaims pebCOB TTOBBIM JJOKOMO-
THBOM B COCTaBE ITO€3[1a MMEET IITUPOKYIO MEePCICKTUBY
NpUMEHEeHNsT Ha ceTH Xelle3HbIX Jopor OAO «PXKII».
MuHnMaIbHBIE 3aTpaThl Ha JO0OOPYIOBaHME JTOKOMO-
THBOB YCTPOMCTBAMM aBTOMATHMYECKOTO HaHECEHUS MO-
I(UKATOPOB TPEHUS M IIPOM3BOICTBO MOAM(PHUKATOPOB
TPEeHUSI OKYIIAIOTCS CYIIIECTBEHHOM ITPUOBLIBIO KOMIIa-
HUU OT 5KOHOMMU TSTOBBIX PECYPCOB Ha TSTY IOE3I0B U
OT 3KOHOMMWH, CBSI3aHHOI CO CHIKCHHEM ITePETOYCK KO-
JIECHBIX TIap W 3aMEHBI PEILCOB B KPUBBIX.
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Puc. 4. PacrnipenesnieHuie cui Kpuria rnepBoii TesiexkKu
rpy>kKeHOTo BaroHa B KpuBoit panuycom 300 M ripu v = 30 Km/4
TIPY PA3INIHBIX TUTIAX JIYOPUKAIIUU PETHCOB:

a — nyopuKaiiust G0OKOBOI TOBEPXHOCTHU FOJIOBKY HAPYKHOTO pelibca

(F},=-3,84 xH; F;, =20,84 xH; Fl’{; =392 kH; Fj,=-0,87 xH;
Fy,=37,71 xH; F; =-6,97 xH; F5 =20,85 kH; Flf, =4,54 xH;
F5, =191 kH; F3, =33,35 xkH);
6 — 1yOpuKanusg 60KOBOI MOBEPXHOCTU IOJIOBKM HAPY>KHOTO peJibca 1
MMOBEPXHOCTH KAaTaHUSI BHYTPEHHETO PeJibca
(R, =-3,10 kH; Fj, =2513 xH; Flf{ =2,25 xH; £}, =0,39 xH;
F, =12,47 xH; F3, =—4,53 xH; FJ, =25,13 xH; F3, =2,68 xH;
F3, =139 xH; £, =12,30 xH)
Fig. 4. Forces distribution of creep of the first truck of loaded car
in a curve radius of 300 m with v = 30 km/h at the different types

of lubrication of rails:
a — lubrication of side surface of the outer railhead

(F, =—3,84 kN; F!, =20,84 kN; FY =3,92 kN; F%, =—0,87 kN;
F’,=37,71 kN; Fi =—6,97 kN; F% =20,85 kN; F% =4,54 kN;
£, =191 kN; F;, =33,35 kN);

6 — lubrication of side surface of the outer rail
head and the rolling surface of the inner rail
(F, =—=3,10 kN; F¥ =2513 kN; F¥ =2,25 kN; F*, =0,39 kN;
FE),=12,47 kN; F; =—-4,53 kN; £ =25,13 kN; FI; =2,68 kN;
F5, =139 kN; FJ, =12,30 kN)
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Abstract. Interaction of rolling stock and track is a fundamen-
tal physical process while running cars, locomotives and trains on
the railway. The Research, Design and Technological Institute of the
rolling stock (JSC "VNIKTI") for more than twenty years conducting
research to reduce cost of energy for traction.

The Institute has developed rail lubrication technology per-
formed by locomotive leading the train, but with the improvement:
the lubrication of the internal rolling surface of the rail in curve per-
formed by leading locomotive and on sections where lubrication
made on side surface of the head of the outer rail - by lubricat-
ing cars. This technology can reduce the side impact of the rolling
stock on the railway track in curved sections, to reduce resistance to
motion while maintaining the length of the braking distance. The
effect of reducing the side impact to the track is achieved by reduc-
ing the coefficient of friction on the rolling surface of the inner rail
and the side surface of the outer rail, which leads to a proportional
reduction of transverse forces of creep. Such reduction of transverse
forces in creep decreases the normal reaction at the flange of the
oncoming wheel and, consequently, reduces motion resistance
(reduction in energy consumption for traction), reduce wear, both
wheel flanges of rolling stock and rails in curves.

Lubrication of rail by traction unit in the train has a broad perspec-
tive of application on the railway network of JSC "Russian Railways".
The minimum cost of additional equipping locomotives with devices
automatically applying friction modifiers and manufacture of fric-
tion modifiers will payback considerable profit by savings of traction
resources and by savings associated with a reduction in regrinding of
wheelsets and replacement of rails in curves.

Keywords: rolling stock; lubrication; rolling surface of rail; side
rolling surface of rail; friction modifier
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