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3a/1i3HUIb

2. Scientific substantiation of recovering the parts by layered coatings in repair of railway rolling stock.

Pedepar:

1. O6'eKT mOCHimKeHb ~ IPOLIECH BiIHOBJIEHHS Ta 3MiLIHEHHS JeTajell TP PEMOHTI MeXaHiYHOI YaCTUHU PyXOMOTO
CKJIazly 3ajli3Hulp. [IpeIMeT JOCHiI)KeHb ~ feTajli Ta IPUCTPOi MEXaHIYHOI YACTUHM PYXOMOTO CKJIaJly
3aJIi3HUYHOTO TPAHCHOPTY. MeToau JociiKeHb. 3aCTOCOBaHI METOAM NOCIIIKEHHS CTPYKTYPH, 1O BKJIIOYAIOTh
meTasnorpadiio, peHTTeHOCTPYKTYPHUI (Ha30BUi aHAai3, PEHTTeHOCIEKTPaIbHII MiKpoaHati3, XiMiuHM aHati3.
BukopucTtaHi MeToay BUIIPOOYBAaHHS Ha MIIJHICTh 34eIyIeHHs], 3HOCOCTIHKICTb [IOKPUTTIB, iHIINX MEXaHIYHUX
BJIACTUBOCTEN ITOKPUTTIB. [lJ151 OL[iHKYM ITOKA3HVKIB HAJliHOCTI JeTajel i TEXHOJIOTYHUX IIPOLECiB BiHOBJIEHHS

3aCTOCOBYBAJIM METOJY TE€OPill IMOBipHOCTE i HaNiMHOCTI. [luceprauiiiHa po60Ta MPUCBIY€HA BUPIIIEHHIO



HAyKOBOI Ip0O6JIeMU MiJBUILEHHS PECYPCY Ta HAAIMHOCTI eKCIlyaTalii 3a71i3HUYHOTO PyXOMOTO CKJIaay IIpU
peMoHTi. [locTaBneHa Ta po3B'si3aHa 3a/1a4a 3i BCTAHOBJIEHHS 3B'13KiB MK IapaMeTpaMU TEXHOJIOTIYHUX ITPOLIECIB
BiZJHOBJIEHHS J€TaJIell PyXOMOTO CKJIaAy 3aJi3HNUL, CTPYKTYPOIO Ta BJIACTUBOCTSAMMU IIAPyBATUX ITIOKPUTTIB.
Po3pob6sieHa Ta mpeicTaBleHa B JUCEPTALiNHI pob0Ti MaTeMaTUYHa MOJIeJIb i3 BUBHAUEHHS palliOHaJIbHUX
rapameTpiB BiJHOBIIIOBAJILHOTO 1aPYBAaTOrO ITOKPUTTS AETaJIEN PyXOMOI'O CKJIAAy IIPU PEMOHTI, SKa 4,03BOJIsE
MiIIPUEMCTBY BCTAHOBJIIOBATU PalLliOHAJIbHI PEXXKUMU Ta TEXHOJIOTIIO BiTHOBJIEHHS 3HOLIEHUX JETaJIeN 3
BpaxyBaHHSM BapTiCHUX [TOKA3HUKIB [IPOL,ECY. BUKOPUCTOBYIOUM iHCTPYMEHTU BEKTOPHOI ONTUMI3alkii,
3aIPOIIOHOBAHUM QJITOPUTM OLIIHKY SIKOCTI BillHOBJIEHHS [ETAJIEN PYXOMOTO CKJIAZy 32 JEKIJIbBKOMA [IOKa3HUKAMU.
Po3pobieHo pekomeHallii BiTHOCHO BUOOPY PE>KMUMiB, TEXHOJIOTI] i TEXHIKY BiZJHOBJIEHHS 3HOLIEHUX AeTajei
PYXOMOTO CKJIay lIapyBaTUMU ITOKPUTTSIMY, 1110 3a6€31€4yI0Th BUCOKY SIKIiCTb i HafIiHICTb eKCcIulyaTallii o6paHux
IeTaseil. 3apornoHOBaHA METOAMKA OLiHKY HANiTHOCTI poOOTH eTasel, BilHOBIEHUX apyBaTUMU IIOKPUTTSIMU,
sIKa [,03BOJIsSIE BUBHAYaTH iMOBipHICTb 6€3BiIMOBHOI pOOOTU LIMX €Tl 3 BpaXyBaHHSIM 3HOCY MaTepiay mapis, sIK
BUIIaIKOBOI BeJIMYMHU. Pe3ybTaTi po60TU YITPOBAKEH] Ta FOTYIOTbCS [0 MOJAJIBIIOrO yIpoBamkeHHs. Chepa

BHMKOPHMCTAHHS - DyXOMUM CKJIa], 3aJ1i3HULIb.

2. Processes of recovering and strengthening the parts reliability during a repair of mechanical section of the
railway rolling stock have been chosen as an object of investigation. The parts and devices of mechanical section of
the railway rolling stock are a theme of investigation. Research methods. Such methods for investigating the
structure as metallography, X-ray diffraction phase analysis, X-ray spectrum microanalysis, and chemical analysis
are under application. Some methods of testing for adhesion, wear resistance of coatings, and other mechanical
properties of coatings are used. The methods of probability and reliability theories for estimating the indices of
reliability of parts and technological recovering processes are applied. The thesis is devoted to solving the
scientific problem of increasing the service life and reliability of operation of rolling stock during its repair. The
problem of determining the relations between the parameters of technological processes for recovery of railway
rolling stock parts, the structure and the properties of layered coatings is formulated and solved. It is shown in the
thesis that by adjusting the parameters of the coating technological process of depositing, the layers can be
obtained with the anticipated properties. A mathematical model to determine the rational parameters of
recovering layered coating of the rolling stock parts during a repair, which enables the company to set rational
modes and technology of recovering the worn taking into account the cost indices of the process is developed and
presented in the thesis. Using the vector optimization instruments, an algorithm for assessment of the quality of
recovering the rolling stock parts in several indices is suggested. The recommendations on the choice of modes,
technologies and techniques of recovering the worn rolling stock parts by the layered coatings ensuring the high
quality and reliability of operation of parts selected are developed. The procedure for estimating the reliability of
parts recovered by layered coatings, which allows determining the probability of failure-proof operation of these
parts taking into account the wear of material of the layers as a random value, is suggested. The thesis results are
introduced and at the stage of preparation to further implementation. A sphere of usage is the railway rolling
stock.
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