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KOHTAKT I'PEBEHS KOJIECA 3 BIYHOIO IIOBEPXHEIO PEVKH 1 OITIP PYXY
IPU PEAJIIBALIL TATOBOIO MOMEHTY KOJIECOM JIOKOMOTHUBA

Kupuuenxo 1.0., Kamypa O.J1.

CONTACT OF A WHEEL COMB WITH A LATERAL SURFACE
OF A RAIL AND RESISTANCE OF MOVEMENT AT REALIZATION
OF A TRACTION MOMENT BY A LOCOMOTIVE WHEEL

Kyrychenko 1.0., Kashyra O.L.

Cmamms npucesuena akmyaibHOMy RUMAHHIO epeKmugHoc-
mi pobomu pelikogoeco Mpanchnopmy, a came - MexHiuHO20
YOOCKOHANeHH: 3ac00i6 ma2u — JOKOMOMUGI8, MOMOPHUX 8d-
2oHie. [Ipu 00cniodcenni 3UinHUX 81AcCmueocmell 10KOMOmu-
6i6 HA PEUKOBOMY WINAXY GUKTIOUAEMbC NPAKMUYHO NOBHIC-
mio Hebe3nexa, o 6UHUKAE BI0 HEAOeK8amHOCMI YMOG eKcne-
pumeHmy ma psaooeoi excniayamayii. Ane Hedonikamu maxux
eKCNepuUMeHmi6 € 3HA4YHi eumpamu KOWmis, 4acy i 20106He,
CKIAOHICTNG BUOLNEHHA Ol OOCHIONCEHHA 6NAUBY AKO20CH 00-
HO20 (pakmopy. B meopii mepmsa KoueHHs OCHOBHOI XAPAK-
MEPUCMUKOIO € 3ANEHCHICMb MIJIC CULOI0 Mepmsl 34enaAeHHs |
BENUYUHOIO WBUOKOCTE BIOHOCHO20 KOB3AHHS KOHMAKMYIOUUX
10GEPXOHD.

Knrwwuogi cnosa: peiixosuii mpancnopm, 3Hoc, epebens, 83ac-
MOOis, cuna mazu, eNUNUHA KOB3AHHS.

Beryn. Bin sxocTi i 6e3mekn poboTH 3a1i3HIYHO-
TO TPaHCIOPTY 3aJCKUTh PiBEHh EKOHOMIYHOTO CTaHY
cycninberBa. [IpobneMa B3aeMoIii pyXxoMOro CKIaay Ta
3aJII3HAYHOI KOJIIT BIIHOCHUTBCA O YMCJIA HANBAKIIMUBI-
IIMX Y TPAHCIOPTHIN ramysi. He3pakaroun Ha TeBHUIA
nporpec B BUBUYEHHI (Di3UYHHUX MPOLECIB IPU KOHTAKTI
KoJieca 3 peHKolo, I podiemMa 10 KIiHIS He J0CHiKe-
Ha [2].

bBaraTopiuHa ekcrulyaramisi pyXOMOro CKiagy Mo-
Kazye, 10 pecypc 0aH/IaXiB KOJICHHUX ITap BU3HAYAETh-
Csl TIPOKATOM 1, B OinmbImiid Mipi, 3HOCOM TpebHiB. IIpo 1e
CBiUaTh YHCIICHHI IMyOJiKaIlil, IpUCBIYCHI HaTHOPMA-
TUBHOMY 3HOIITYBaHHIO TpeOHIB KOJICHUX Tap i OiuHIA
MOBEPXHI T'OJIOBKH peKH. 30Kpema, IpoOJIeMHI acriek-
TH PO3rJIsiHYyTI y pobotax ['ony6enka O.J1., baprenesa
JLI taiu [1-10].

MeTow po6OTH € BHBYCHHS OCOONMBOCTEH mpo-
Iecy B3aeMOJii rpedeHst Kojieca 3 OIYHOK TMOBEPXHCIO
pElKH, 0 € BaXJIMBHM MOMEHTOM 3 TOYKH 30pY BH-
HUKHCHHS OIYHUX TUHAMIYHHUX CHJI, TaK i MPOIIECiB 3HO-

Cy 1 ommopy pyxy.

Bukjag ocHOBHOro Matepiajy A0CJiIKeHHS.
[Ipomec B3aeMomii rpedeHst Koneca 3 OIYHOIO TOBEPX-
HEI PeilKM € BaXIMBHM MOMCHTOM SIK 3 TOYKH 30Dy
BUHUKHEHHS OIYHMX AWHAMIYHUX CHJI, TaK 1 MPOIECIB
3HOCY 1 omopy pyxy. Sk mpu pyci B IpsSAMHUX TUITHKaX
Kouii, Tak 1 B KpWBUX TpeOiHb KoJleca TPHUBAIHU Hac
B3aEMoOjii€ 3 OIYHOIO MOBEpXHEW peiiku. BuHukaroui
NPY i B3a€MOIT MO3IOBXKHI CHJIM B KOHTAKTI rpeOeHs
3 OIYHOIO TIOBEPXHEIO PEHKH BBAKAIOTHCS OTIOPOM PYXY.
Po3risiHeMo pyXx JIOKOMOTHBA, 30KpeMa, MpH peastizaiii
HUM CHITH TSTH.

[pumycTMo, 110 KOJECO POOUTH «YUCTE» KOUCH-
Hi (puc.l), ToOTO He BiOyBa€eThCs peasizamis TArOBOTO
MOMEHTY.

Puc. 1. CxeMa «9ucToro» KO4eHHs KoJieca Mo peifmi
(ueHTp OBOPOTY B T. A)

Touka A € TOYKOK KOHTAKTYy MOBEPXHI KaTaHHS
OaHmaxka 3 MOPDKKOIO KOYEeHHS Ha peuni, touka C -
LEHTP KoJyieca, ToYKa B - Touka KOHTakTy rpebeHs Ko-
neca 3 G19HOIO TIOBEPXHEIO PEHKH.
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VY upoMy BHMAAKy TOYKA A € MUTTEBHM IICHTPOM
MOBOPOTY 1 BHIKICTH B Toulli A - VA = 0 M/c.

Bigcranp 11 nopiBHIOE pajiycy KaTaHHS JJOKOMO-
THBHOTO Kojieca. Hexaii 11 = 1,05 M, BigcTans 12 omHO
0,01 ™ [l], xomeco pyxaerbcst 31 IIBHIKICTIO
VC=10 m/c. Toai MUTTEBa MIBUAKICTH B ToYIll B mopis-
HioBatuMe VB = - VCI2/11 = -0,1 m/c. Beauunna BigHO-
CHOT'O KOB3aHHS B ToUIli B.

e=Vi_ 001
V.

C

abo -1%. OxHak, 11e TOBOPUTH IO Te€, O B TOoulli B
noBUHHA icHyBatu cuia tepts FTP, mo nie 3 60ky peid-
K1 Ha TpeOiHb KoJieca 1 cripsiMoBaHa B OiK pyxXy KoJeca,
TOOTO NMPOTHUIIEKHO HANPSIMKY IIBHIKOCTI KOB3aHHSI.

PosrnsHemMo BUmMamok peamizarii KOJIECOM CHITH
TATH. Y TOYI A BUHUKAE MPOCIU3aHH (pHC. 2).

—>»
Fre Vel s

Puc. 2. Cxema Ko4eHHs KoJieca IO peii
IIPH peaizamii HUM CHJIH TATH

VY upomy Bunajaky touka O € MUTTEBUM IIEHTPOM
noBopoTy 1 mBHAKicTk B Touli O - Vo =0 m/c.

B manomy BUTManKy BUHUKAE II¢ OUTBIIMIA PiBEHb
KOB3aHb IrpedeHs Kojieca 11010 OIYHOT OBEpXHi PeHKH.
AHaoriyHo nonepeIHpOMY BHIAIKY 3 TOUKH B moBuH-
Ha icHyBaTtH cuia TepTs FTp, mo nie 3 6oky peliku Ha
rpebiHp KoJieca i crpsiMoBaHa B OiK pyXy Kojeca, TOOTO
MPOTHIJICKHO HANPSMKY MIBHAKOCTI KoB3aHHS. Cwua,
crpsMoBaHa B OiK pyXy, He MOXe OyTH OIIOPOM PYXY.

[Npumyctumo, 1110 BeIMYMHA KOB3aHHS NPH [IbOMY
craHoBuTh 2% [2], Biacrans 13 ogro 0,01 M. Toxi mBu-
JKicte B Touri A - VA = 0,2 m/c, a MIBUAKICTL B TOYII
B cknane

_, RV, 1Y)+,

=V, =2.02m/c.
R/(A+V,IV.)

[Tpn po3rmsaai mogiOHUX cXeM KOHTaKTYBaHHS KO-
Jieca JIOKOMOTHBA 3 PEHKOIO B pasi peaizallil Cuin TsIru
KOHTAKT rpeOeHs 3 O19HOIO MMOBEPXHEI0 PEHKH IepecTae
OyTH OITOpPOM PYXY 1 HaBITh HaBIIAKH, CIIPHSIE peai3ariil
CHJIH TATH.

st Toro, mo0 KOHTAaKT rpedeHst Kojeca 3 G1YHOI0
MOBEPXHEIO peiiku OYyB ONIOPOM pyxXy, HEOOXiHO, 100 B

TOYKaX KOHTAKTy BHHHKAJIO KOB3aHHS 1 BiIMOBigHA HO-
My cmia TepTs. Crna TepTs HOBUHHA OyTH CIIpsSIMOBaHa
B OiK, IPOTHJICIKHUN HATIPSIMKY PyXY.

Posrisemo «cxemy» 1 (4McToro KodeHHs) B iH-
II1{ TTOCTAHOBIII.

Puc. 3. Cxema «4nCTOr0» KOUYEHHS KoJieca 110 peifi
(ueHTp NOBOPOTY B T. B)

Hexait He Touka A, a Touka B € MuUTTEBHM
HEHTPOM TIOBOPOTY 1 MBUAKICTE B Toumi B-V ct=0 M/c.
Tonai MUTTEBA MIBUAKICTH B TOUIli A (BOHA XK IIBHIKICTH
KoB3aHHs1) Oyzae mopiBHioe VA = VCI2 /11 = 0,1 m/c i
cnpsiMOBaHa B OiK pyxy, a 3HaYMTh Bi/NOBIJHA CHJIa Te-
PTS CIpsIMOBaHA MPOTH PYXY 1 € onopoM pyxy. Kpim To-
r0, BUXOJHUTh, 10 JPKEPEJIO CHJIHM ONOPY 3HAXOIHUTHCS
HE B TOUII KOHTAKTy rpebeHs Kojeca 3 OIYHOIO ITOBEpX-
HEIO PeHKH, a B TOUIL KOHTAKTY ITOBEPXHI KaTaHHS OaH-
Jla’ka 3 TOBEPXHEI0 KOYESHHSI PeHKH.

Po3ramyBaHHS MHUTTEBOTO IIEHTPY IOBOPOTY KO-
JIeca 3aJIEKUTh Bijl CIIBBIIHOIIEHHS KOHTAKTHHUX CHJI HA
MOBEpXHI KaTaHHA 1 rpedeni koneca. [yt KoueHHs «0e3
KOB3aHHs» (Ha3BeMo ioro 0e3 peamnizallii TSroBoro Mo-
MEHTY) MOJJIMBHII PO3IIISA PO3PAaXyHKOBHX CXEM, IIO-
JiOHUX 1 puc.1 1 puc.3 (i IPOMIKHUX).

Jns Bumanky peanmizaiii CHIM TATH HE TPEICTaB-
JSIETHCST MOXKJIMBUM 3MILIIEHHS MUTTEBOTO IIEHTPY IO-
BOPOTY TaKUM YHHOM, IIO0 KOB3aHHS CTajO OINOPOM
pyXy, TaK SK TOIi BUHHKAIOTh IUTAHHSA 3 MOXJIUBICTIO
peaiizarii CHIH TATH.

BucHoBkH. Y TiJCyMKy MOXHa CTBEPIUKYBaTH,
II0 TaKMM YMHOM, IPH MOJIEIOBaHHI pyXy Koieca Jio-
KOMOTHBA IIOA0 PEHKHN HEOOXiAHO OLIBIN AETANBHO PO-
3MIAJaTH KOHTAKT TpeOeHst Koijieca 3 OIYHOIO MOBEpX-
Hero peiiku. [lpu peanizarii TSrOBOro MOMEHTY Ha rpe-
OeHi Koyieca MOXe 3'SBJIATHCS CHJIA TEPTS, L0 CIpPUSE
peasizalii TATOBOIO MOMEHTY 1 HE € OTIOPOM PYXY.
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Kyrychenko 1.0., Kashyra O.L. Contact of a wheel
comb with a lateral surface of a rail and resistance of
movement at realization of a traction moment by a loco-
motive wheel.

The article is devoted to the topical issue of the efficien-
¢y of rail transport, which is determined by the technical im-
provement of traction means - locomotives, motor cars. When
studying the coupling properties of locomotives on the rail
track, the danger of inadequacy of the conditions of experi-
ence and ordinary operation is almost completely eliminated.
But the disadvantages of such experiments are the significant
cost of money, time and, most importantly, the difficulty of al-
locating to study the influence of any one factor.

In the theory of rolling friction, the main characteristic
is the relationship between the force of adhesion friction and
the magnitude of the relative sliding speed of the contact sur-
faces.

Long-term operation of rolling stock shows that the ser-
vice life of wheelsets is determined by rolling and, to a greater
extent, wear of the ridges. This is evidenced by numerous pub-
lications on supra-regulatory wear of the ridges of the wheel-
sets and the side surface of the rail head. Long-term operation
of rolling stock shows that the service life of wheelsets is de-
termined by the hire and, to a greater extent, the wear of the
ridges. This is evidenced by numerous publications on over-
normative wear of the ridges of the wheelsets and the side sur-
face of the rail head. In particular, the problematic aspects
are considered in the works of Golubenko O.L., Barteneva
L.1., Nikitina V.E. etc.

In order to reduce the intensity of wear of wheel couples
and rails to acceptable values, a number of technical and or-
ganizational-technological measures have been carried out in
recent years. For example, lubrication, improvement of the
structure of the track and rolling stock, improvement of the
geometry of the profile of the surface of rolling wheels and
rails, monitoring in the wheel-rail system, etc.

Rail transport plays a key role in meeting the transport
needs of the population and enterprises. Up to 70% of all traf-
fic is carried out by rail. The level of socio-economic condi-
tion of society depends on the quality and safety of railway
transport. The problem of interaction between rolling stock
and railway is one of the most important in the transport in-
dustry. Despite some progress in the study of physical pro-
cesses in contact of the wheel with the rail, this problem has
not been fully explored.

Keywords: rail transport, wear, ridge, interaction, trac-
tion force, sliding amount.
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