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ITocTpoena perpeccMOHHass MOJIENb, ONMpeeNeHbl (aKTOPbI, BIUSIOMIME HA CKOPOCTb HM3HAIINBAHHSA
rpeOHs Kosieca IOKOMOTHUBA. Y CTAHOBJICHO, YTO OCHOBHBIMH (DAKTOpaMH, OKa3bIBAIOIIMMHU BIMSHUE HA U3HOC
rpebHs 6aHgaXa JIOKOMOTHBA MIPH BXOXKJICHUH TIOJBM)KHOTO COCTaBa B KPUBOJIWHEHHBIN y4acTOK MyTH SB-
astr0TCss — M Py3uOHHO-aKTHBHBINA BOAOPOI U BI3KOCTh CMAa30YHOT'0 MaTepHaja ¢ HCIOIb30BaHHBIMH MPH-
cagkamu. OmpenensomuMu paKTopaMy U3HOCa TPeOH SABISIOTCS: P — naBieHne rpeOHs Ha penbe (Mak-
CHUMAaJIbHOE) B KPWBOJIMHEHHOM ydacTke MmyTu; K. — yJapHas BA3KOCTb 0ojiee MATKoro martepuana (O6aH-
Jla)ka); XapaKTepUCTUKH CMa304HOTO MaTepuaa: 1 — JAWHAMUYecKas BSI3KOCTb, T — HAIPsDKEHUE CIBUTA B
IUTACTUYHOM CMa304HOM MaTepHalie; yCJIOBUs MPOTeKaHus NpoLecca u3HamuBanus: L — myte tpenus, V —
00BEM, OTAETSIEMBIN B ITPOLEcCe U3HALIMBAHNUS, U — CKOPOCTh M3HAIIMBaHusL. [IpeiorkeHa MaTeMaTuaecKas
MOJIETh CKOPOCTH M3HAIIMBAHUS TPeOHS KoJjieca IOKOMOTHBA B KPUBOJIIMHEHHOM y4YacTKe JKEIEe3HOIOPOXK-
Horo nyTu. [IpennoxenHas MOAENIb MO3BOJIAET OLIEHUTD 3KCITYyaTallMOHHBIE CBONCTBA UCCIIEAYEMOM Haphl
TpeHus rpedeHb-penbe. OcylecTiaeHa BepuuKanys MOAEIHN 10 pe3yIbTaTaM UCTIBITAHUH CMa304HOro Ma-
tepuana [Tyma. YcraHoBIEeHO, 9TO CKOPOCTh M3HAIMBAHMUS TPEOHS CO CMa304YHBIM MaTepuanom [lyma paBHa
2,9703-10° m/c. MHTeHCHBHOCTH BhIIeIeHNs AU (Y3MOHHO-aKTHBHOTO BOAOPOA B TIPOLIECCE HCIBITAHMIA
Ha IyTH TPEHUS ONpeAeIach Kak OTHOLIEHHE BBIJIEICHHUS BOAOPOA B IPOLIECCE M3HALIMBAHUA U ITyTH Tpe-
Hus 1 paBHa 0,711 ppm/mM. [IpoBeneH cpaBHUTENBHBIN aHATN3 MaTEMaTHYECKON MOJETH U 3KCIIEPUMEH-
TaJIbHBIX MCCIIEI0OBAaHUN Ha MU3HOC TPeOHS KoJieca ¢ HCIOIb30BaHUEM MPUCATOK K CMa304HOMY MaTepuaiy:
cyabdooprannyeckoii, pochopopraHudeckoil ¥ NPOU3BOAHOTO COEAWHEHUS THAPOXMHOHA, PACX0XKICHHE
SMIIMPUYECKUX M TEOPETUUECKHX 3HAUCHMH CKOPOCTH M3HammBaHus coctasisier 0,67 %. VMcnonb3oBanue
pa3paboTaHHOM MaTEMAaTHYECKOW MOJIEIH TTO3BOJISIET OIIEHUTH MPOIIECC CKOPOCTH M3HAIIMBAHUS TPEOHS KO-
Jeca JIOKOMOTUBA U ONPEEIUTh U3HOC IPeOHS 3a BpeMsl SKCIUTyaTallil, B JadbHEHIIIEM O3BOIUT PACCUH-
TaTh W3HOC B PEAJbHBIX YCIOBHSIX M TMPOTHO3UPOBATH CPOKH MEXPEMOHTHOTO Mpobera moJBMKHOTO CO-
CTaBa.
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Abstract

Using a regression model, the factors influencing the wear rate of the locomotive wheel crest are deter-
mined. It has been established that the main factors influencing the wear of the locomotive bandage ridge
when the rolling stock enters the curved section of the track are diffusion-active hydrogen and the viscosity
of the lubricant material with the additives used. The determining factors of the ridge wear are: P — the
pressure of the ridge on the rail (maximum) on the curved section of the track, K.— impact strength of soft
material (wheel tread), n — dynamic viscosity, T — shear stress in grease, L — friction trail, V — volume of
wear particles, v — wear rate. A mathematical model of the wear rate of the locomotive wheel crest in a
curved section of the railway track is proposed. The proposed model makes it possible to evaluate the opera-
tional properties of the ridge — rail friction pair under study. The modification of the model was carried out
based on the test results of the Puma lubricant. It is established that the wear rate of the comb with the Puma
lubricant is 2.9703-10°° m/s. The intensity of the release of diffusionally active hydrogen during tests on the
friction path was determined as the ratio of hydrogen release during wear and the friction path and is equal
to 0.711 ppm/mm. A comparative analysis of the mathematical model and experimental studies on the wear
of the wheel crest using additives to the lubricant: organosulfate, organophosphorus and a derivative of the
hydroguinone compound, the discrepancy between the empirical and theoretical values of the wear rate is
0.67 %. The use of the developed mathematical model allows us to evaluate the process of the wear rate of
the locomotive wheel crest and determine the wear of the crest during operation, in the future it will allow us
to calculate the wear in real conditions and predict the timing of the inter-repair run of the rolling stock.
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