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1. YoocKOHaIeHHS B3a€MOJil €JIEMEHTIB CUIIBHOCTPYMOBOTO KOHTAKTY €JIEKTPOTPAHCIIOPTY

2. Improving of the high current elements interaction on electric transport

Pedepar:

1. luceprauisa npucBa4YeHa yA0CKOHAJIEHHIO B3a€MO/Iii €JIEMEHTIB CUJIIbHOCTPYMOBOT'O KOHTAKTY
€JIEKTPOTPaHCIIOPTY, IIJIIXOM BpaxyBaHHs (i3UKO-MeXaHIYHUX [lapaMeTpiB CTPyMO3HIMaJIbHUX €JIEMEHTIB.
BusHaueHa CyKyIlHiCTh OCHOBHMX BIUIMBAIOUMX (PAKTOPIB HA IIPOLIEC 3HOCY €JIEMEHTIB CUJIbHOCTPYMOBOTO KOHTAKTY
€JIEKTPOTPAHCIIOPTY. BCTAaHOBIEHUI CTATUCTUYHUN B3a€MO3B'I30K Ta ONUCAHNY aHAJIITUYHUM BUPA30M JIiHIMHOI
perpecii, Mi>k TBEPAICTIO Ta MUTOMUM €JIEKTPUYHUAM OIIOPOM BYTJIELIEBUX CTPYMO3HIMAJIbHUX €JIEMEHTIB.
Po3pobseHa ekcriepuMeHTaIbHA YCTaHOBKA Ta IPOBeeHi eKCIIepUMEHTAJIbHI OCTiIKEHHS Ha 3HOC €JIEMEHTIB
[Iapu TEPTS CUIBHOCTPYMOBOTO KOHTAKTy. OTPMMaHI 3aJ1€KHOCTi 3HOCY KOHTAaKTHOTO ITPOBOY Ta
CTPYMO3HiIMaJIbHUX €JIEMEHTIB Bifl CyKyITHOCTI BIIJIMBalOunX (aKTOPiB Ta BCTAHOBJIEHI palliOHAIbHI yMOBU B3aeMOIii

€JIEMEHTIB [1apy TePTsl CTPYMO3HiIMaHHSI. PO3p00JieHO IPOrHO3HY HEMPOMEPEsKeBY MOJIeJlb 3HOCY Mapy TEPTs



CTPYMO3HIMaHH4 "KOHTAaKTHUI MIPOBiJ] - CTPYMO3HIMaJIbHUAN €JIEMEHT", SIKa [03BOJISI€ BU3HAYATH BEJIMYUHY 3HOCY B
3aJIeXKHOCTI Bifl 3BMiHHUX BIUIMBaOUUX PaKTOPiB Ta napameTpiB. Po3pobieHo MeTo ] IpOrHo3yBaHHS 3HOCY KOB3HOT'O
CHJIBHOCTPYMOBOT'O KOHTAKTY, SIKUI HAINlPABJIEHWI HA OCATHEHHS 3MEHILIEHHS 3HOCY KOHTAKTHUX IIPOBOIIB Ta
CTPYMO3HIMaJIbHUX €JIEMEHTIB, LIJIIXOM BU3HAYEHHS PalliOHaJIbHOTO PO3TAIlyBaHHS OCTAHHIX HA MOJI03]
cTpyMoInpuiMada. 3 ypaxyBaHHSIM HEZOJIiKiB iCHYIOUMX PUCTPOIB Ta 0COOJIMBOCTEN €KCILTyaTaLiliHUX YMOB,
PO3p06JI€HO IPUCTPIil 17151 BUBHAUEHHSI TApaMeTPiB ByIjleleBUX CTPYMO3HIMaIbHUX €JIEMEHTIB, B IKOMY
peasizoBaHU aJIFOPUTM METOZY IPOrHO3YBAaHHS 3HOCY KOB3HOTO CUJIbHOCTPYMOBOT'O KOHTAaKTy. [IpoBeieHe
TEXHIKO-€KOHOMiYHe OOI'PYHTYBAaHHS €(DEKTUBHOCTI 3aCTOCYBAaHHS IPOTHO3HUX HEMPOMEPEKEBUX MOJIEJIEN Ta

BUKOPUCTAHHA METOLY ITPOTrHO3yBaHHA 3HOCY KOB3HOT'O CUJIbBHOCTPYMOBOTI'O KOHTAKTY.

2. The dissertation is devoted to the improvement interaction of high-current contact elements of electric
transport, taking into account the physical and mechanical parameters of the high-current contact elements.
Defined set of major factors influencing the process of wear high-current contact elements of electric transport.
The analysis of the work of the current collectors shows that their renewal at the maximal wear of the current
collectors elements is carried out only in 18% of cases. The main causes of failure are due to the uneven wear of
the current collectors elements (28%), deepening and arson (24%). Established static relationship and described by
the analytical expression of linear regression between hardness and specific electrical resistance of carbon current
collection elements. An experimental test stand has been developed for experimental research. Experimental
research have been carried out on the wear of the elements of a friction pair of high-current contact. Obtained
dependences of the contact wire and current-collection elements wear from the set of influencing factors.
Rational conditions for the interaction current collection elements of friction pair are established. The forecasting
neural network model of wear current-collection friction pair "contact wire - current collection element" is
developed. Forecast neural network model allows to determine the amount of wear, depending on the variables of
influencing factors and parameters. The method of wear prediction of a sliding high-current contact is developed.
It is aimed to achieving reduction of the contact wires and current collection elements wear, by determining the
rational position on the pantograph. Taking into account the disadvantages of existing devices and the peculiarities
of operating conditions, a device for determining the parameters of carbon recirculation elements was developed,
in which the algorithm of the method of forecasting the wear of a sliding high-current contact is implemented.
The analysis of the prediction wear results indicates that the application of the proposed method in operation will
allow, in the first approximation, to achieve a reduction in the wear of the contact wire by 9-10% and increase the
running of current collection elements pantographs by 25%. The feasibility study for the application of predictive
neural network models and the use the forecasting method of the sliding high-current contact wear has been
carried out. The economic effect from the use of prognostic neural network models instead of carrying out long-
term experimental research is 33.4 thousand UAH at the performance of the volume of experimental research on
the wear of high-current sliding contacts. The economic effect of using the method of forecasting the wear of a
sliding high-current contact in a single locomotive depot may be 130 thousand UAH / year, and the estimated
payback period is less than one year. The proposed method is an effective and flexible tool, which provides an
opportunity for an adequate response to changes in the parameters of the system of current-collection.
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