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Bockobotinukos /. I'. Po3poOka TeXHONOr1i peMOHTY YaBYHHUX (PPUKIIAHUX
KJIMHIB BI3KIB BaHTAXXHUX BaroHiB — KBamidikaiiiiHa HaykoBa Tpalls Ha IMpaBax
PYKOIIHCY.

Juceprairist Ha 3100yTTS HAYKOBOTO CTYNCHS KaHIMUATa TEXHIYHUX HAYK 32
cnetianbHicTio 05.22.20 — «Excmtyarariist Ta peMOHT 3ac001B TpaHcnopty» (275 —
TpancnopTHi TeXHONOT11). — YKpaiHCbKUI Aep>KaBHUN YHIBEPCUTET 3aJ13HUYHOTO
tpancnopty, MOH Vkpainu, Xapkis, 2020.

Jlucepraliito MPUCBAYCHO MUTAHHIO PO3POOKH TEXHOJIOTII PEMOHTY YaBYHHUX
GpUKIIHHUX — KIMHIB  BIK3KIB  BaHTQXHUX BaroHIB  IIJISXOM  HAHECEHHS
3HOCOCTIMKOTO MOKPUTTS Ta BIAHOBJICHHS T€OMETPUYHUX PO3MIPIB

HaykoBa HOBH3HA aHcepTalliiHOI POOOTH TOJISATAE Y BHPINICHHI HAYKOBOTO
3aBJaHHS TIJBUILICHHI 3HOCOCTIMKOCTI ()PUKIIIHHUX KJIMHIB Bi3KiB BaHTaXHOTO
BaroHy 3a paxyHOK pO3pOOKM TEXHOJOTIl iX PEMOHTY MUISXOM HaHECEHHs
3HOCOCTIMKOTO TOKPUTTS

Brepie: 3ampornoHoBaHO BUPIMIEHHS HAYKOBOT'O 3aBIaHHS BiTHOBJICHHS
Ipare31aTHOCTI YaByHHUX JeTalIel 32 paXyHOK PO3pOOKH CIoco0y MiABUILCHHS iX
3HOCOCTIMKOCTI TiJ] Yac BIIHOBJICHHS, SKUH BpaxoBye (hOPMYBaHHS MEPEXiTHOTO
mapy 3 3aJJaHOK  CTPYKTYpOK;  pO3poOJIEeHO  ONTHUMI3alliiiHy  MOJEIb
TEXHOJIOT1YHOTO TPOIECy, fKa 3aCHOBaHA HAa MPHUHIUIN CYIEPIIO3MIlli, M0 Ja€
MOXXIIMBICTh ~OJIEp’KaTH  paIllOHAIbHI MapaMeTpu KOMIUIEKCHOT TEXHOJOTii
BiJIHOBJICHHS, Ta JO3BOJIIE HE TUIBKM BIJIHOBUTH TCOMETPHYHI pO3Mipu, a i
CTPYKTYpY; BH3HAYCHO 3aJICKHOCTI MK BEIMYMHOIO 3HOCY Ta TEXHOJOTTYHHUMHU
napamMeTpaMH BiTHOBIICHHS YaBYHHUX (PPUKIIHHUX KIUHIB, a caMe: TEMIIEPaTypOIO
HarpiBy J€Talli, 4aCOM BUTPHUMKHU y PO3UUHI 1 KOHIIEHTPAIIIEIO PO3UYUHY: BU3HAYEHO
3QJIC)KHOCTI BEJTMYMHM aJIre31i BiJl BUIIIE3a3HAYCHUX TEXHOJIOTIYHHUX TTapaMeTpiB, 110
HAJIa€ MOKJIUBICTD JTOJATKOBO CKOPETyBaTH 3HAYEHHS TEXHOJOTTYHUX MapaMeTpiB;
pO3p00JIEHO KOMIUIEKCHY TEXHOJIOT1I0 BIAHOBJICHHS YaBYHHUX (DPUKIINHUX KIIUHIB,
o0 0a3yeThCsi HA MOCHIIOBHOMY (POpMYBaHHI MEPEXITHOIO IMIApy 3 MOJATbLUIUM

BITHOBJICHHSIM T'€OMETPUYHUX PO3MIPIB.
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VY 10CKOHANIEHO: TEXHOJOTTYHUI MPOIIEC PEMOHTY BI3KIB BAHTA)KHHUX BaroH1B
B yYMOBax BaroHO-PEMOHTHHUX TIANPHEMCTB 3a PaxXyHOK BIPOBAKCHHS
po3po0JIeHOT IHHOBAIIHHOT TEXHOJIOT].

[TpakTyHe pe3yabTaTH POOOTH IMOJISATAE B TOMY, 110 HA OCHOBI TEOPETUYHUX
1 eKCIEepUMEHTAIBHUX JIOCIIIKEHb PO3po0JjieHa KOMIUIEKCHA TEXHOJIOTis
BIIHOBJICHHSI, SIKa BKJIIOYAE XIMIKO-TEPMIYHY OOpOOKY B BOJISHOMY PO3UMHY COJIEH
Mial s GOpMyBaHHS —MEPEXiHOro 1apy 3 MOJAibIIMM  BiIHOBJIEHHS
TCOMETPUYHHMX PO3MIPIB YaBYHHHMX JCTajJied , 10 3a0e3reuye IMiaBUIICHHS
3HOCOCTIMKOCTI Ta Mpane3aaTHOCT1

Busnaveni pamioHasibHI MapamMeTpu po3po0JeHOI TEXHOJOTIl ILISIXOM
MOJICITIOBAHHS TOBEPXHI KOXKHOT'O 13 BJIACTUBOCTEH IMOKPUTTS B 3aJCKHOCTI Bij
JIBOX MapaMeTpPiB KOMILJICKCHOTO TEXHOJIOTIYHOTO TPOIECY

[TpoBeneHi ekcrutyaTalliliHi BUIIPOOYBaHHS IOKAa3alid, IO BHKOPHUCTAHHS
HOBOi KOMIUIEKCHOI TE€XHOJIOT1i BITHOBJIEHHS T'€OMETPUYHUX PO3MIPIB YaBYHHHX
netasnei 3ade3neuye X 3HOCOCTIMKICTh SIK caMoi JieTajl Tak 1 MPUCTPOIO B IILIIOMY

3a Temoro nucepraiii onybsiikoBaHo 10 HayKOBUX Tpalsix, B TOMY 4ucCii 3
CTaTTIi, 110 BKJIIOYCHI 0 MDKHAPOJIHUX HayKOBOMeTpuuHUX 0a3, a came SCOPUS,
PO3pOOKHM 3axHINCHI JIBOMA MAaTeHTaMU Ha KOPHUCHY MOJIEb 1 HAa BHHAXIT 1 6 Te3
JIOTIOBiICH HA HAYKOBHX KOH()EPEHIIIsX.

VY BcTymi OOIPYHTOBAHO aKTyallbHICTh TEMH, CPOPMYIILOBAHO METY Ta 3a7adi
JOCIIHKCHHSI, BiIOOpa)KeHO HAayKOBY HOBHW3HY Ta MPAKTUYHY I[IHHICTh, HAJaHO
3arajbHy XapaKTepUCTUKY POOOTH.

[lepmmii po3aia TMPUCBSIYEHO aHaIi3y YMOB POOOTH, OOCIYyrOBYBaHHS Ta
PEMOHTY KJIMHIB BI3KiB BaHTa)XHHX BaroHiB. 3arajibHOIO0 TCHJICHIIIEI0 PO3BHUTKY
3aJII3HUYHOTO TPAHCIIOPTY BBAKAETHCS MIIBUIICHHS BUMOT J0 TEXHIYHOTO PiBHS,
SKOCT1 PyXOMOTO CKJIaay Ta Horo ckiamoBux. OIHUAM i3 IIUX BUMOT Iie Oe3meka
MACAXUPCHKUX Ta BAHTAKHUX TEPEBE3€Hb, SKI 3HAYHO 3aJiekaTh BiJ HAMIHHOCTI
PYXOMOTO CKJIaJy B yMOBaX iHTEHCUBHOI eKCITyaTarrii. /{7151 BaHTaXXKHOTO PyXOMOTO
CKJIaJy BIAMOBINAILHUMH € YaBYHH1 (DPUKIIIHI KIMHUA BI3Ka BaHTA)KHUX BaroHiB,

TaK sIK IPU MPOBEACHHI IJIAHOBUX 1 HEMIJIAHOBUX PEMOHTAX YaBYHHI KIIMHU 3
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3arajilbHUM 3HOCOM TOXWJIOKO Ta BEPTUKAIBHOI IUIOMIMHOK OUIhII 3 MM.
MIJUISTal0Th 3aMiHi, IO MiABUIIYE MPOCTINA B OYIKYBaHHI PEMOHTY.

Hpyruii po3ail MNpPHUCBIYEHO poO3pOoOLI MpOorpamMu  €KCIEePUMEHTATbHUX
JOCIIPKeHb Ta CUCTEMHUHM MIAX1A 10 BUOOPY TEXHOJOT1i BIIHOBJIEHHS YaBYHHHUX
KJIMHIB BI3KIB BaHTaXHUX BaroHiB I[lpu mnpoBeaeHHI eKCHEepUMEHTAIbHUX
JOCIIIKEHb MO po3po0lli HOBOI TEXHOJIOTIl BIAHOBIEHHSA (PUKLIIMHUX KIWHIB
BUKOPUCTOBYBAJIM MOMNEPEIHO CKIAJIEHy MPOrpaMy JIOCIIIKEHb, SKa BKJIIOYaia B
cebe HaAcTymHl eTamu: BHOIp mnpubOpiB 1 oOOJagHAHHS JJI TPOBEJICHHS
eKCTIIEPUMEHTAILHUX JOCIIKEHb, BU3HAUEHHS HEOOX1THUX MPUCTOCYBaHb 1 BUOIp
TEXHOJOTIYHOTO OCHAIIEHHS; JOCHIPKEHHS YMOB pOOOTH, MPUYMH 1 HACIIAKIB
BiJIKa3iB (PPUKIINHUX KIHUHIB, BU3HAYCHHS OCOOJIMBOCTEH 3HOCY (DPUKIIHHUX
KJIMHIB, BUBHAYEHHS METOJIIB PEMOHTY ¥ BIIHOBIEHHS QPUKLIMHUX KIWHIB; BUOIp
Marepiaay 3pas3KiB JUIi  TPOBEACHHS  JOCHIAIB, JOCHIA TPUOOTEXHIYHUX
XapaKTepUCTUK 3pa3KiB, SKI MPOMILIM OOpOOKYy 3a JOMOMOTOI0 3aCTOCYBaHHS
KOMIUIEKCHOT TEXHOJIOT1i BIJHOBJICHHS; BHU3HAYEHHS ONTHUMAJIBHOIO CKJIady
HACUYYBAaHOTO  cepelioBHIA Tpu  (popMyBaHHI  TOKPUTTS;  BU3HAYCHHS
palioHaJbHUX IapaMeTPIB HOBOI TEXHOJIOTIl BIAHOBJICHHS, NpHU SKUX Oyze
3abe3reuyBaTiCsS HAWMEHIIWHA 3HOC, a TaKOX 3ajaHa TBEPIICTh Ta IIOPCTKICTH
BIJTHOBJICHOI IMOBEPXHi, HEOOXiJHa TOBIIMHA 3HOCOCTIMKOTO aHTU(PHUKIIIHHOTO
TOKPUTTS.

Tperiii po3ain TpUCBIYEHO poO3poOIl TEXHONOTii PEMOHTY YaBYHHUX
GPUKIIHHUX KIWHIB Bi3KiB BaHTa)XHUX BAaroHiB HUIIXOM (POpPMYBaHHS MOKPHUTTS,
SKE 3aXUIA€ OCHOBHUN METAJ BiJl yTBOPEHHS 00€3BYIJICIIEBOTO APy Ta BUKOHYE
pOJIb TEPEXIAHOTO TIapy, 0 3a0e3MeUnTh aAre3ir0 OCHOBHOTO 1 HATUIaBICHOTO
MeTalmy. bymno po3poOiieHO Mojenb TEXHOJIOTIYHOTO TIPOIECYy  ITiIBUIICHHS
3HOCOCTIMKOCTI, 110 TOOYA0BaHWI Ha MPUHIIHIT CYTIEPTIO3UILIi.

YerBepTuii pO3ALT TPUCBSIYCHO PO3pobuUi Tporecy YIpaBIiHHSA SKICTIO
poOOTH BITHOBIEHOTO (PPUKIIMHOTO KJIMHY Bi3Ka BAHTAKHOTO Barony. BracTuBicTh
GPUKIIMHUX KIWHIB, sKa IIOJSATa€e B IPUCTOCOBAHOCTI JO TMOMEPEIKEHHA Ta

BHABJICHHS IIPUYHH IIOABHU BiI[KEBiB, INOIMKOJAKCHb Ta BiI[HOBJ'IeHHIO mpane3aaTHoro
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CTaHy MLUIIXOM MPOBEJEHHS TEXHIYHOrO OOCIYyroByBaHHS Ta pPEMOHTIB €
PEMOHTONPUAATHICTb. PEMOHTONIPUAATHICTh — OJHA 3 BIACTUBOCTEH, sIKA CKJIaJae
HaA1MHICTh 00’ €KTa.

I[sTuii  po3nil  OPUCBIYEHO TMPOBEACHHIO PO3PAXyHKIB E€KOHOMIYHOT
€(eKTUBHOCT1 BIAHOBJICHHS YaBYHHUX (PUKUIMHMX KIWHIB BI3KIB BaHTXKHHUX
BaroHiB. ExoHOMIYHMII e(eKT BiIHOBIEHHS (PUKIIAHOTO KIMHY BH3HAYAEMO
MiICTaBJISIHHAM MPUBEJACHUX 3aTpaT Ha BITHOBJICHHS 32 pO3pO0JIEHOI0 TEXHOIOTIEI0
Ta BapTOCT1 HOBOTO (PPUKLIAHOTO KIIUHY.

Knwouosi cnoea: (puxkuiiHUN KJIWMH, 3HOC, 3MII[HEHHS, EKCIUTyaTallis,
JIOBIOBIYHICTb, TIOKPUTTS, HABaHTAXKCHHS, ajre3is, TEXHOJOTIYHI IapaMeTpH,

OKCHIJICTYBAHHA, HACHYYIOYC CCPCIOBUIIC, pCMOHTOHpI/I)IaTHiCTB.

ABSTRACT

D. Voskoboinikov. Development of the technology for repairing cast-iron
friction wedges of freight car bogies. — Qualification scientific work — manuscript.

Dissertation for the degree of candidate of technical sciences in specialty
05.22.20 — operation and repair of vehicles. (275 — Transport Technologies). —
Ukrainian State University of Railway Transport, Ministry of Education and Science
of Ukraine, Kharkiv, 2020.

The thesis is devoted to the development of a technology for repairing cast-
iron friction wedges of freight car bogies by applying a wear-resistant coating and
restoring geometric dimensions

The scientific novelty of the thesis lies in solving the scientific problem of
increasing the wear resistance of the friction wedges of freight car bogies by
developing a technology for their repair by applying a wear-resistant coating

Firstly: proposed a solution to the scientific problem of restoring the working
capacity of cast iron parts by developing a method to increase their wear resistance
during restoration, taking into account the formation of a transition layer with a given
structure; optimization models of the technological process have been developed,

based on the principle of superposition, which makes it possible to obtain the optimal
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parameters of the complex restoration technology, and allows not only to restore the
geometric dimensions, but also the structure; the dependences between the amount
of wear and the technological parameters of the restoration of cast-iron friction
wedges are determined, namely: the heating temperature of the part, the holding time
in the solution and the concentration of the solution; the dependences of the adhesion
value on the aforementioned technological parameters have been determined, it
allows to additionally correct the values of technological parameters; a
comprehensive technology has been developed for restoring cast iron friction
wedges, based on the sequential formation of a transition layer with subsequent

restoration of geometric dimensions.

8 scientific papers have been published on the topic of the thesis, including 2
articles included in international science-metric bases, namely SCOPUS,
developments are protected by 2 patents for a utility model and for an invention and
6 abstracts of reports at scientific conferences.

The introduction substantiates the relevance of the topic, formulates the aim
and objectives of research, reflects the scientific novelty and practical value,
provides a general description of the work.

The first section is devoted to the analysis of working conditions, maintenance
and repair of wedges of freight car bogies. The general trend in the development of
railway transport is considered to be an increase in requirements for the technical
level, quality of rolling stock and its components. One of these requirements is the
safety of passenger and freight traffic, which significantly depends on the reliability
of the rolling stock in conditions of intensive operation. For freight rolling stock,
cast iron friction wedges of freight car bogies are responsible, since during scheduled

and unscheduled repairs, cast iron wedges with a total wear of an inclined and
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vertical plane of more than 3 mm. are subject to replacement, which increases
downtime pending repair.

The second section is devoted to the development of a program of
experimental research and a systematic approach to the choice of technology for the
restoration of cast-iron wedges of freight car bogies. research, determination of the
necessary devices and the choice of technological equipment; research of operating
conditions, causes and consequences of friction wedge failures, determination of
wear characteristics of friction wedges, determination of methods for repair and
restoration of friction wedges; selection of sample material for experiments;
experience in tribotechnical characteristics of samples processed using integrated
recovery technology; determination of the optimal composition of the saturable
medium during the formation of the coating; determination of the rational
parameters of the new restoration technology, which will ensure low wear, as well
as the given hardness and roughness of the restored surface, the required thickness
of the wear-resistant antifriction coating; carrying out metallographic,
microgeometric and X-ray spectral experiments on samples restored using the
complex renovation technology.

The third section is devoted to the development of a technology for the repair
of cast-iron friction wedges of freight car bogies by forming a coating that protects
the base metal from the formation of a carbon-free layer and acts as a transition layer
to ensure the adhesion of the base and weld metal. A model of the technological
process of increasing wear resistance was developed, based on the principle of
superposition.

The fourth section is devoted to the development of a quality management
process for the restored friction wedge of a freight car bogie. The property of friction
wedges, which consists in their adaptability to the prevention and identification of
the causes of failures, damage and restoration of an operational state through
maintenance and repairs, is maintainability. Maintainability is one of the properties

that make up the reliability of an object.
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2.3 MeToauku BUMIPYy TOBIIMHHM 1 TBEPIOCTI aHTUPPHUKIIIITHOTO 3HOCOCTINKOTO
10 0] 40 ) % 1
2.4 Metoauku OCiTy TPHOOTEXHIYHUX XapaKTePUCTUK MaTepiajiiB 3pa3KiB.....
2.5 BUCHOBKH JIO IPYTOTO POBIILITY 1.uvvvvreaurreesssrreessssseesssssesesssesssssesessssseessnseeess
PO3JIIJT 3 PO3POBKA IHOBAIIMHOI TEXHOJIOI'TI BITHOBJIEHHSI
I'’EOMETPUYHUX PO3MIPIB TA CTPYTYPHO®A3Z0OBOI'O CTAHY
SHOIIEHUX YABYHHUX JETAJEM. ..ot

3.1 BruB mapaMeTpiB TEXHOJIOTTYHOTO TIPoIiecy Ha OPMYBaHHS MEPEXITHOTO

BusnayeHHs paiioHadpHUX MapaMeTpiB iIHHOBAIIMHOT TEXHOJIOT11
BITHOBICHHS (DPUKITIAHIX KITHTHIB. .+ttt ennteentsenteettenteenneaneeanneenneanneeanens
[TigBuIeHHsT TPUOOTEXHIYHUX BIIACTHBOCTEH JeTajIeH i3 3aIi30BYTIICIIEBUX
6330y 1 | - S

3.3. BUCHOBKH IO TPETBOTO PO3IIILY ...uvtteentteenteeeanteeeiineeaineeeaaneeannneans
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PO3/1JT 4 TOCJIJIKEHHS EKCIUIY ATALIMHUX BIIACTUBOCTEN
BIJIHOBJIEHNX @PHKHIﬁHHX KJIMHIBITICJISA BITPOBA/PKEHHA
THHOBAIIMHOT KOMIIIEKCHOI TEXHOJIOTTI .....ovvveeieieiei
4.1 YipaBiiHHS SKICTIO QPUKLUIAHOTO KITHHY ... euutenteenttenteeenieannenneennennns

4.2 BuzHaueHHs KUTbKICHUX MMOKA3HUKIB 0€3B1IMOBHOT pOOOTH (PPUKIIIITHOTO

4.3 Pe3ynpTaTH eKCIUTyaTalliiHUX BUMPOOYBaHb BIAHOBICHUX (DPUKLIHHUX
KJIMHIB 3 BUKOPUCTAHHAM KOMIUIEKCHOT TEXHOJIOTTT. ... uveineeeiiieiiieiieenaenen
4.4 BUCHOBKH JIO YETBEPTOTO POBIIULY....evvveeeerreeererreeeaeereeeeseseeeessseesssseeesssseeessnnes
PO3/11JI 5 TEXHIKOEKOHOMIYHE OBI'PYHTYBAHHA
BUKOPUCTAHHS IHOBALIMHOI TEXHOJIOI'TI BUTHOBJIEHHS. .........
5.1 Po3po6ka TeXHOJIOT1YHOT O MPOIECY BIIHOBIEHHS (PPUKIIMHUX KIIMHIB
BAaHTKHUX BAarOHIB 3 YpaxyBaHHSIM iHHOBAIIMHOT TEXHOMOT . ... euveuevnennnnns
5.2 Po3paxyHOK €KOHOMIYHO1 €(PEKTUBHOCTI BiTHOBJICHHSI YaByHHUX JleTalel
T2 ) ) P
5.3 BUCHOBKH IO TI"SITOTO POBIIITY .+t v enetteeneteenteeennaeeannreeanseeeanneeannnenns
BUCHOBK ... e
CITMCOK BUKOPUCTAHUX JIKEPEJL. ..ot
JIOJATOK A TIATEHTH . ..vvvteentite et et e e e e e e et eiee e e enaeeeeennn,
JNOJAATOK b Crniucoxk my0urikariii 3100yBada 3a TEMOIO THCEpTallii Ta
BiJIOMOCTI PO arpoOaIlito Pe3yabTATIB JUCEPTAIIT. .cccrvreerreerrreerieeenrieenerreeneans

JNOJJATOK B AKTH BIIPOBAIIKEHHST  veeeviiuvvvreressinrirressssssinnneesssssssnesssssnnssseessssanes
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BCTVII

AKTYyaJbHiCTh TeMU. 3aTI3HUYHUN TPAHCIIOPT € OJIHIEIO 3 BEAYUUX rany3ei
MIPOMHUCIIOBOCTI YKpaiHW, BiH I'pa€ BaXUIMBY POJb B BaHTAXXHUX TEPEBE3CHHSX.
3arajgpbHOI0 TEHJEHIIEI0 3a7TI3HUYHOTO TPAHCIOPTY € MiJBHUILEHHS BUMOT SIKOCTI
TEXHIYHOTO CTAaHy PyXOMOTO CKJIaJly Ta HOT0 CKJIaIOBUX.

OpHi€ero 13 IIUX BUMOT — O€3MeKa PyXy BaHTaXHUX IEPEBE3eHb, AKi 3HAYHOIO
MIPOIO 3aJIe’KaTh BiJl HAJIHHOCTI PyXOMOT'O CKJIaay B yMOBax HMOro 1HTEHCHUBHOI
eKCIUTyaTarii.

Ha BigHOBICHHS Ta PEMOHT JeTajcii pPyXOMOTO CKJIaay 3ali3HUYHOTO
TPAHCIIOPTY YKpaiHW BUTPAYAETHCS IIOPIYHO BEJIUKI CYMH JCP’KaBHUX KOIITIB,
TOMY MIABUIIICHHS iX MPaIe31aTHOCTI Ta 3HOCOCTIMKOCTI € BaYKIIMBUM 3aBJIaHHSIM.

JIns BaHTa)XKHOTO PYXOMOTO CKJIaay OJHHM 13 BIANOBIZAIBHUX BY3JIB €
YaBYHH1 BI3KM BaHTa)XHOTO BaroHy. BOHM €KCIUTyaTyIOThCS B CKIJIAJJHUX YMOBax
NepEeMIHHMX HaBaHTaXXEHb. 3riTHO cTaTUCTUYHUX naHux Bix 50-70% Bumankis
MIOJIOMOK Bi3Ka MPUXOJIUTHCS HA AehEKTH (PPUKIIHHUX YaBYHHUX KIUHIB TaKUX K
3aJIMp, 3HOC Ta YTBOpPEHHS OTBOPiB. [lepemuacHuii 3HOC GPUKIIHHOTO KIMHY BHUIIE
JOTYCTUMUX 3HAUYCHb BEJIE IO 3HAYHUX BUTPAT HA PEMOHT ab0 3aMiHy GPUKIIIHHUX
KJIMHIB, 1110 B CBOIO YEPTy 30IBIIYE Yac MPOCTOIO BaroHa B peMoOHTI. B cepenapomy
BIJICOTOK BHOpaKkyBaHHS (PPUKIIHHUX KIWHIB 3 MPUYUHU TOHAJ HOPMATHBHOTO
3HOCY iX poOOYHMX MOBEPXOHb 332 OJIMH MIKPEMOHTHHUH IEpioj BaroHy CKiIaaae
om3bko 90% Bijx 3araiabHOT KUTBKOCTI KIIMHIB, 110 HAAXOAATh Y PEMOHT.

Ha TenepimHiii yac icHy04Ya TEXHOJIOTiS PEMOHTY Bi3KiB BAHT)KHUX BaroHiB
He Tiepen0avyae BiTHOBICHHS YaBYHHUX (PPUKIIHHUX KIMHIB B 3B’ 3Ky 3 THM III0 HE
BCTAHOBUTH BUXIHI XapaKTePUCTUKH (PUKIIHHUX KIWHIB, ajie AK MOKa3an
BUNPOOYBAaHHS BIAHOBJIEHUN IIap BIAIIAPOBYETHCA B TMPOIECI EKCIUTyaTallii.
[IpuuuHoro BiAIIapyBaHHS € HHU3bKa ajAre3iiHa CTIMKICTh Ta 3HOCOCTIMKICTH

BIJTHOBJIEHOT'O TTOBEPXHEBOTO IIApY.
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BpaxoByroun BapTicTh OJHOIO (PUKLIMHOTO KIMHY BI3Ka BaHTa)XHOTO
BaroHy Ta 30UIbIIEHHS TEPMIHY IMPOCTOI0 BaroHIB B OYIKYBaHHI PEMOHTY 13-3a
HECBOEYACHOIO MIOCTABKH 3aMaCHUX KIMHIB BUPIIIMTH 1€ MOKJIMBO BIPOBAIKCHHSIM
IHHOBAI[IMHUX TEXHOJOTH 1X BITHOBJIEHHS.

VY 3B’M3Ky 3 LMM TeMa JAucepTalii € aKTyalbHOI0 1 30pIEHTOBaHA Ha
BUPIIIEHHS HAyKOBOIO 3aBJaHHs, pO3pOOKa TEXHOJIOTlT PEMOHTY YaBYHHHX
GpUKIIHHUX KIMHIB BAHTAXKHUX BaroHiB.

3B’A30K po00TM 3 HAYKOBMMH NpPOIrpamMaMH, IUIAaHAMH, TeMaMH.
JlocmiJDKeHHsT 3a TEMOK JIHCepTalliiiHOi poOOTH BUKOHAHI BIAMOBIAHO 10
HarmionanpHoi TpaHcnopTHOi cTparterii Ykpainm Ha mnepiog ao 2030 poky
(posnopsixkenns KaGinery MinictpiB Ykpainu Big 30.05.2018 p. Ne 430-p)
Jlep>kaBHOI 1JIbOBOT MporpamMu peopMyBaHHs 3aJ13HUYHOTO TpancnopTy Ha 2010-
2019 poxu (nocranoBa Kabinety MinictpiB Ykpainu Big 16 rpynus 2009 p. N
1390), nep:kOIOKETHOT TEeMaTHKH YKPAiHCHKOTO JIEP/KaBHOI'O YHIBEPCHTETY
3aJII3HUYHOTO TPAHCIOPTY, JOTOBOPIB TMPO CIHIBOPALIO 3 MiANPUEMCTBAMHU
3JII3HUYHOTO TPAHCIOPTY Ta 3TiMHO Aitouux mporpam B mepioa 2015-2020 pokwu.
ABTOp OpaB y4acTh Yy SKOCTI BUKOHABIISI Y HAyKOBO-JOCIIIHIN pOOOTI 32 TEMOIO:
«Po3poOka TexHONOrii KOMIUIEKCHOT MEXaHi4HOi OOpoOKW i Jeranei
TpancnopTHoro mnpusHadeHHs» (APNe0115U006512); «Po3poOka HOBOrO CKiamy
pLKYUYOro IHCTPYMEHTY 1j1s1 00poOkH TBepaux matepianiBy (JJPNeO115U006511).

Merta i 3agaui gocJigkeHnss. MeToro poOOTH € MiABUIIIEHHS 3HOCOCTIMKOCTI
GPUKIIHHUX KIWHIB Bi3KIB BAaHTAKHOTO BaroHa 3a paxyHOK pO3POOJICHHS
TEXHOJIOT1i IX pEMOHTY IIJISXOM HAHECEHHS 3HOCOCTIMKOIO MOKPUTTS.

JIns mOCSATHEHHS MOCTaBJICHOT METH HEOOXITHO BUPIIIUTH HACTYMHI 3a7advi
JIOCIIKEHHS :

- TIPOBECTH aHaIi3 METO/IB OI[IHKA YMOB POOOTH, 3HOCOCTIMKOCTI 1 BUMOT, SIKi
BHUCYBAIOTh IO JIeTalel MPYKUHHO-(QPUKIIIHHOTO KOMIUIEKTY Bi3KiB BaHTKHHUX
BaroHis;

- MPOBECTH JOCHIIKEHHSI OCOOJMBOCTEN 3HOCY 1 PYWHYBaHHS YaBYHHHUX

KJIMHIB Ta ICHYIOUHX CIIOCOO0IB iX BIIHOBJICHHS;
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- po3poOUTH crocid BITHOBJIEHHS YaBYHHUX KJIHMHIB 32 paXyHOK (pOpMYBaHHS
MepexiAHOro mapy (MeTai-nepexiIHui map-nmoKpUuTTs);

- BHU3HAQUUTH 3aJIEKHOCTI MDK @apaMeTpaMyd TEXHOJOTIYHOTO TMpOIECy
BIIHOBJICHHS 1 3HOCOCTIMKOCTI YaBYHHUX KJIMHIB;

- TPOBECTH JOCTIIKEHHS Ta BU3HAYUTH MapaMeTPU HAJIMHOCTI BITHOBIEHOTO
YaBYHHOTO KJIMHY 3a PaXyHOK TE€XHOJIOT1i OKCHJICTyBaHHS;

- BHU3HAYCHHS TEXHIKO-C€KOHOMIYHOT JOILILHOCTI BUKOPUCTAHHS KOMILJICKCHOT
TEXHOJIOTI1 BiTHOBJICHHSI, SIK CITOCO0Y YOCKOHAJICHHS MPOIIECY PEMOHTY B IILJIOMY;

06’eckm OocniodcenHs — TIPOIEC BITHOBJICHHS YaBYHHUX JeTajedl Bi3KiB

BaHTaXHUX BaroHiB.

IIpeomem Oocniodxcenns — 3HOCOCTIMKICTh Ta PEeCypc BIIHOBIEHUX JeTajei
BI3KIB BAaHTAXKHUX BaroHiB.

Metoan gocaimkeHHss. B poOOTi nmpy BUKOHAHHI €KCIIEPUMEHTAIBLHUX
JOCIIJDKeHh BUKOPHUCTAHO OOJNIaHAHHS ISl TPUOOTEXHIYHUX BHUIIPOOYBaHb.
[TpoBeneHi mociimkeHHs: 0a3yBaMCs HA OCHOBI Teopii 3HOCY YaBYHHMX JeTajleH,
TEXHOJIOT1YHOTO 3a0e3MedyeHHs MPU BITHOBIICHHI JeTalie (PpUKIIHHUX KIWHIB B
yMOBaXxX MIAMPUEMCTB 3aJII3HUYHOTO TPAHCIIOPTY BaroHHUX (zemo). [ BUBUCHHS

CTPYKTYPHO-()a30BOTO CKIIATy MEPEXITHOTO IIapy BUKOPUCTOBYBAIHUCS METOAU
MeTajgorpadiqyHOro, peHTTeHOCTPYKTYPHOTO aHaJIi31B Ta €JIEKTPOHHOT MIKPOCKOTII].

JIOCTOBIpHICTh pe3yibTaTiB, OJEPKAHUX B POOOTi, MIATBEPIKYETHCS
BUKOPUCTAHHSAM E€KCIIEPUMEHTAIBHO-TEXHIYHUX MOJIOKEHb TPU MATEMATHYHOMY
MJIaHYBaHHI €KCTIEPUMEHTY.

HaykoBa HOBM3Ha oOjiepKaHMX pe3yJbTaTiB. Y nucepTallii BHUPIIIEHO
HAyKOBE 3aBJaHHS IIOAO0 MIiJBUINEHHS €(QEKTUBHOCTI €KCIUTyaTarii BaroHHOTO
MapKy 3a paxyHOK PO3POOKH TEXHOJIOTil BIAHOBIICHHS YaBYHHUX (OPUKIIIIHHUX
KJIMHIB BI3KIB BaHTQXHUX BaroHiB, MUISIXOM PO3POOKH CIMOCOOY MiIBUINEHHS iX
3HOCOCTIMKOCTI Ti 4aC PEMOHTY PYXOMOTO CKJIaay, sSIKUA BpaxoBye (HopMyBaHHS
MEPEXiTHOTO APy 31 CXOKYIO CTPYKTYPOIO.

Bnepe:
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- PO3po0JIEHO ONTUMI3alLlIiHY MOJAEIb TEXHOJIOTTYHOTO MTPOLIECY, 3aCHOBAHY
Ha MPUHLHII CYNIEPHO3ULIiL, IO Ia€ MOKIIUBICTD OJIEP>KATH PallilOHaJIbHI TapaMeTpU
KOMIUIEKCHOI TEXHOJIOr!] BIOHOBJIEHHS Ta JO3BOJISIE HE TUIBKA BIJHOBUTH
T€OMETPUYHI PO3MIpH, a U CTPYKTYPY;

- BHU3HAQYEHO 3aJE€XKHOCTI MDK BEJIMYMHOI 3HOCY 1 TEXHOJOTTYHUMHU
napamMeTpaMH BITHOBJICHHS YaBYHHUX (PPUKLIAHUX KIMHIB: TEMIIEPATYPOIO HATPIBY
JieTalli, YaCOM BUTPUMKH B PO3UMHI 1 KOHIIEHTPALIE€I0 PO3UUHY;

- BU3HAYCHO 3alie)XHOCTI BEJIMYMHU aAre3ii BiJg  BHIE3a3HAUYCHUX
TEXHOJIOTIYHUX TapaMeTpiB, IO HAJAE MOXKIUBICTh JOJATKOBO CKOPHUTYBATH
3HAYCHHsI TEXHOJIOTIYHUX MapaMeTpiB;

- pO3po0JEHO  KOMIUIEKCHY  TEXHOJIOTiI0O  BiJIHOBJICHHS  YaBYHHUX
GpUKIIMHUX KIWHIB, 0 0a3ye€ThCcsl HA MOCHITOBHOMY (hOpPMYBaHHI MEPEXiTHOTO
mapy 3 MOJITBIIIAM BiTHOBJICHHSIM T'€OMETPUYHUX PO3MIpIB.

VY 10CcKOHANIEHO TEXHOJOTTYHUN MPOIEC PEMOHTY Bi3KiB BAHTa)KHUX BaroHiB B
yMOBaxX BarOHOPEMOHTHHUX MiJMPUEMCTB 32 PaXyHOK BIPOBAKEHHS PO3POOJICHOT
IHHOBAI[IITHOT T€XHOIOT11.

IIpakTuyHe 3HAYeHHS OeP:KAHUX pe3yJbTaTiB. Ha 0CHOBI TeOpeTUUHUX 1
eKCTIICPUMEHTAIBHUX  JIOCHIIKEHb  po3po0JieHa  KOMIUIGKCHA  TEXHOJIOTis
BIJTHOBJICHHSI, SIKa BKJIFOYA€ XIMIKO-TepMiuHy 0OpOOKY B BOJSHOMY PO3YHMHI COJICH
Migi s GOpMyBaHHSA —IEPEXiTHOTO IIapy 3 TOMAJbIIAM  BiTHOBJICHHS
F€OMETPUYHUX pO3MIpIB UYaBYHHHMX KIHHIB, IO 3a0e3medye MiJBUIICHHS
3HOCOCTIMKOCTI Ta Mpaie3aaTHOCTI.

- BHU3HAYEHO palliOHaJbHI TapaMeTpu po3poOJIEHOT TEXHOJIOTiI, 30KpemMa
TeMIepaTypy HarpiBy JeTaii, KOHIICHTPAIll0 HACHYYIOUOr0 CEpeOBHINA Ta 4Yacy
BUTPUMKH B IbOMY CEPEIOBHIII, IO JAJI0 MOXIHUBICTh PO3POOUTH MapIIpyTHY
KapTy JUIsl pPEMOHTY YaBYHHUX (PPUKIIHHUX KIWHIB Bi3KiB BAaHTAXXHUX BaroHiB;

- - TPOBEACHO eKCIUTyaTalliiHi BHUMPOOYBaHHS, SKi JOBENH, IO
BUKOPHUCTaHHS HOBOI KOMIUJIEKCHOT TEXHOJIOT1l BIJIHOBJICHHS T€OMETPUUYHHX
pO3MipiB PpUKLINHUX KIMHIB 3a0€3Meuye iXHIO Mpale3aaTHICTh MPOTITOM YChOTO

MDKPEMOHTHOTIO MEPi0jly BaroHa,
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- - pe3yJbTaTh eKCIUTyaTallliHUX BUMIPOOYBaHb IOBEH, 110 3HOCOCTIUKICTD
BITHOBJICHUX (DPUKLINHUX KIMHIB MOPIBHSHO 31 BCTAHOBJEHHSM HOBUX KJIHMHIB
nepesullye maixe B 1,5 pasu.

- - TMpaKkTHYHE 3HAYCHHS OTPUMAHHMX PE3YJbTATIB TMIATBEPKEHO IX
BIIPOBA/KCHHSM Y TEXHOJIOTIYHHIA MTPOIIEC PEMOHTY BaHTa)KHUX BaroHiB BarOHHOTO
neno Kyn’ssHebk perioHanbHoi Guaii «[liBgeHHa 3ami3HUALI.

Po3pobineHa KOMIIJICKCHA TEXHOJIOTIS BiTHOBJICHHS 3HAMIIIA BUKOPUCTAHHS
B Tporieci pemMoHTy Ha mignmpueMctBax AT «Ykp3ami3HUIS», a pe3yJdbTaTh
TCOPETUYHUX 1 TMPAKTUYHUX JOCIIDKEHb BIPOBA/PKCHI B HaBUAJbHUU IPOIIEC
VYKpaiHCBKOTO JEp’KaBHOTO yHIBepcHUTETy 3aiisHuyHoro tpancnopty (YrpAV3T)
IpY BUBYEHHI TaKUX AUCIUILIIH, K «TE€XHOJIOTISI KOHCTPYKIIMHUX MaTepiasliBy,
«HoBl Marepianu Ta TEXHOJIOT1i BUTOTOBJICHHS 1 BIIHOBJIICHHS JeTajieil»,
«Pecypcos3bepiraroui  MartepiaJii 1 TEXHOJIOTHl  BUTOTOBJICHHS  JeTajei
TPAHCIIOPTHOTO MPU3HAYECHHS». AKTH BIIPOBA)KCHHs B HABYAIBHUI 1 BUPOOHUYUI
IpoIeCH HaBeIEH1 B JJ0JIaTKaX JI0 JUCepTalliitHOT poboTH.

OcoOucTuii BHeCOK 3100yBava. J{ocaiKeHHs, BUCBITIICH] B yC1X HAYKOBUX
npaisix, npoBoawnucs B YkpY3T. OcHoBHI HaykoBi TOJIOKEHHS, OJEpXaHi B
po0OTi, OTPUMAHO aBTOPOM CaMOCTIMHO. Y HayKOBHUX IpaIlsix, ONMyOJIIKOBaHHX 3i
CIIBaBTOPaMHM, OCOOMCTHI BHECOK IOJIATAE B TAKOMY: y po0oTi [1] Bu3HAUEH] yMOBH
eKcIuryaTtamii Ta po3pobJieHI crocoOM TiABHINEHHS 3HOCOCTIHKOCTI poOOYMX
MOBEPXOHB BY3JIIB BAHTAXKHUX BAaroHiB; y poOoTi [2] 3ampornoHoBano (GpopmMyBaHHS
0araTOKOMIOHEHTHOTO TIOKPHUTTS, M0 3a0e3nedye 3HOCOCTIMKICTh BITHOBICHHX
KIUHIB; y pobotax [3, 11] 3ampomoHOBaHMiI CIOCIO BITHOBJICHHS 3HONICHHX
MOBEPXOHBb YaBYHHUX JIeTanei; y podotax [4, 9, 15] 3anponionoBaHo MoaudikaIiiro
MOBEpXHI YaBYHHMX KIHWHIB, y poborax [5,12] Bu3HaueHi TpuOOTEXHIUHI
BJIACTUBOCTI BITHOBJICHUX KIIMHIB; y poOoTax [6, 14] BU3HAYCHO MIBHJKICTH 3HOCY
0a30BUX €JIEMEHTIB BaHTAXKHUX BaroHiB; y poOoTax [7, 8] po3pobiieHi mapameTpu
TEXHOJIOTTYHUX IPOIECIB BiTHOBJICHHS (QPUKIIHHUX KIUHIB;, y poooti [10, 13]

3alpOIOHOBAH1 MIAXOAU W00 YMPABIIHHS SKICTIO 1 KOHKYPEHTOCIPOMOKHICTIO
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3aTI3HUYHOI TPOAYKIii; y poborax [16,17] mocmimkeHi pyiHYBaHHS eTayiei
PYXOMOTO CKJIaAy Ta PEUOK.

AmnpoOauisi pe3yjabTaTiB aucepranii. OCHOBHI pe3yJIbTaTu JUCEPTALIiHOT
poOOTH PO3TIAATNCS, OOTOBOPIOBAIUCS Ta YXBaJleHI Ha TaKUX MDKHApOIHUX
HAYKOBO-TeXHIYHHX KoH(epeHuisx y mepiog 2018-2020 pp.: Modern methods,
innovations, and experience of practical application in the field of technical sciences:
international research and practice conference (Radom, Republic of Poland,
December 27-28 2017); 18-ta MixHapojHa HayKOBO-TEXHIUYHA KOH(EpPEHIIis
«KauecTBo, cranmapTu3zamus, KOHTPOJIb: Teopus u npaktuka» (03 — 07 BepecHs
2018 p., m. Ogxeca); International scientific and practical conference “Globalization
of scientific and educational space. Innovations of transport. Problems, experience,
prospects” (Italy May 2018); Materials of the 18th International Scientific and
Technical Seminar «Modern questions of production and repair in industry and in
transport» (February 10 — 16, 2018, Brno, Czech Republic); 19-tra MixkunapoaHa
HayKOBO-TeXHIYHA KOoH(DepeHIis «[HmKeHepis MoBepXHi Ta peHoBailiss Bupobisy (20
— 24 TtpaBusa 2019 p., M. CpamsiBa, 3akapnaTchbka 00J1acTh,); 1-11a MDKHapogHA
HAyKOBO-TeXHIYHA KOHpepeHIlis «[HTeneKkTyanbHl TPaHCIIOPTHI TeXHOIOTID» (24 —
30 ciuns 2020 p., m. TpyckaBensb - XapKiB).

Iy6aikanii. OCHOBHI pe3ybTaTH JUCEpTaIliiHOl podoTH onyoIrikoBani y 17
HAyKOBHX ITpaIiX, y TOMY YUCJIi 6 OCHOBHHUX HAyKOBHUX ()aXOBUX CTaTeH, 3 IKUX JBi
CTaTTl BKJIIOYEHI 70 MbKHapojaHoi HaykoMeTpuuHoi 6a3zu SCOPUS, po3poOku
3axXulIieHl 2 TMaTeHTaMH, IWIICTh TMpalb amnpoOaIliifHOro XxapakTepy Ta TpH
JI0JTaTKOBHX.

Ctpykrypa Ta o0car amcepranii. /[ucepraiiiina poOoTa CKiaJaeTbes 3
aHoTaIlil, BCTYymy, II’SITH PO3/UTIB, BUCHOBKIB, CIIMUCKY BUKOPUCTAaHUX JUKEpen 1
nonatkiB. [loBHmit obcsar aucepranii ckinagae 156 cropiHok. OOCAT OCHOBHOTO
TEKCTy ckiamae 125 cropiHok, 48 pucyHkiB, 4 Tabmuipb. CIHCOK BUKOPHUCTAHUX

JoKepes HapaxoBye 127 HaliMeHyBaHb Ha 13 cTOpiHKaXx.
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