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The theorist- experimental methods and computer models of ensuring survivability of cylindrical tribosystems of
sliding at normal and high-speed friction

Pedepat yKpaiHCBKOIO:

O6'eKTOM JOCIIiJKEHHS € ITPOLIeCH KOHTAaKTHOI B3aEMOZi, TepTs Ta 3HOILIYBaHHS pOOOYMX [I0BEPXOHb
LUWIHAPUYHUX TPUOOCUCTEM KOB3aHHS [IPY 3MiHHUX PEXXMMax TePTs. MeTOI0 BUKOHAHHS HAYKOBO-1OCIiAHO]
pPO6OTH € CTBOPEHHS TEOPETUKO-EKCIIEPUMEHTATILHOTO KOMILJIEKCY CUCTEMHU METOIB i MoJesell 3a6e3nedeHHs
3HOCOCTIMKOCTI i JKUBY4YOCTi HUIIHAPUYHUX TPUOOCHCTEM KOB3aHHS. [Ipu nnpoBeneHHi focikeHb B IPOEKTi
BUKOPUCTAaHUI KOMIUIEKCHUI CUCTEMHUU MiAXif, [J1s aHasi3y [IPOLECiB TEPTA Ta 3HOLIYBAHHS, 32 MATEMATUYHY
OCHOBY NIPUIHSITA TEOPis nudepeHLiabHMX PiBHSAHB, BapialliliHe 4iCIeHHs. BUKOpUCTaHi eKCllepUMeHTabHi
METO/IM BU3HAYEHHS] TPUOOTEXHIYHUX BIACTUBOCTEN MaTepiaiB, CreliaspHa anapaTypa AJ1s BU3HAY€HHs
BJIACTMBOCTE! TOBEPXHEBUX 1IapiB. B pe3ysibTaTi BUKOHAHHS poOOTH IPOBeEeHa cCucTeMaTu3allis 3a1a4 KOHTaKTHOi
TpUOOMEXaHiKM JJ1s1 HAIHAPUYHUX TPUOOCUCTEM KOB3aHHSI, pO3p006sIeHi METOAM PO3B SI3Ky KOHTAKTHUX 3a7jay:
MeToJ, anrebpaiuHuX piBHSHb Ta BapiallilHO-eKCIIePUMEHTANbHUN METO, . 1711 pO3paxyHKy 3HOCY PO3pobJieHi
TEOPETUKO-aHaJiTU4YHi METOJM PO3B 3Ky 3HOCOKOHTAKTHUX 331134 AJ15 UMIHIPUYHUAX TPUOOCUCTEM KOB3aHH.
[TpoaHanizoBaHi i yockoHaseHi Mmoaesi aaresiiiHo-nedopmaliiiHOro i BUAKICHOTO TEPTsl, PO3pO6JIeHi OJHO i
6araTo(akTOpHi MOZeJIi 3HOLIYBAHHS Ta TEOPid ifeHTedikalii mapaMmeTpiB Mofesel 3HoCy. 111 4MCeIbHOTO
MOJIE€JII0OBAaHHS MPOLIECiB HAKOIMYEHHS TPUOOMOMKOIKEHb Ta 3HOCY CTBOJIIB YIOCKOHATIEHUI METOZ,
TPUOOEIEMEHTIB Ta METOAMKA BU3HAYEHHS BU3HAYa/IbHUX (DAKTOPIB MPOLECIB PyMHYBaHHS B YMOBax
BHCOKOMIBUJIKICHOTO TepTsl. JI7151 3a6e31e4eHHsI )KUBYYOCTi LMIiHIPUYHUX TPUOOCUCTEM PO3POOJIEHA MOJEb
HaAiMHOCTI UUIIHIPUYHUX TPUOOCUCTEM Ta CIIOCIO MOCIiIOBHOrO PO3paxyHKy KoedilieHTiB Bapiauii. Po3pobieni
KpuUTepii OLiHKY PiBHS T€XHOJIOTIH Ta SIKOCTi BUPOO6IB Ta MeToAuKa GOPMyBaHHS PEUTUHTY 110 3HOCOCTINKOCTI
LUWJIIHAPUYHUX TPUOOCHUCTEM KOB3aHHS 17151 Pi3HMX YMOB QYHKIiOHYyBaHHs TpubocucreMm. Peasizalis pesysnbraris

MIPOEKTY HaZla€ MOJKJIMBICTb 320IaIUTU MaTepiaibHi, EeHepreTUyHi Ta TPYAOBi pecypcu

Pedepar aHIJIiHCBKOIO:

The object of the study is the processes of contact interaction, friction and wear of the working surfaces of
cylindrical tribosystems of sliding under variable friction modes. The purpose of the research work is to create a
theoretical and experimental complex of a system of methods and models for ensuring wear resistance and
survivability of cylindrical slip tribosystems. In carrying out research in the project a systematic approach was used
for the analysis of friction and wear processes, for the mathematical basis the theory of differential equations,
variational calculus was adopted. Experimental methods used to determine the tribotechnical properties of
materials, special equipment for determining the properties of surface layers. As a result of the work the
systematization of the tasks of the contact tribomechanics for cylindrical tribosystems of sliding was carried out;
methods of solving contact problems were developed: the method of algebraic equations and the variational-
experimental method. For the calculation of wear, theoretical and analytical methods for solving traveling contact
problems for cylindrical tribosystems of sliding have been developed. The models of adhesion-deformation and
high-speed friction have been analyzed and improved, one and multi-factor models of wear and theory of
identation of parameters of wear patterns have been developed. For numerical simulation of the processes of
accumulation of tribological damages and barrel wear, an improved method of triboelements and a method for
determining the determining factors of fracture processes in high-speed friction conditions. In order to ensure the



survivability of cylindrical tribosystems, a model of the reliability of cylindrical tribosystems and a method for the
consistent calculation of variation coefficients have been developed. Realization of the results of the project
provides an opportunity to save material, energy and labor resources
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
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OTrpumaHi PE3YyJbTATH: [loinmeHHs SIKOCTI IPOAYKILii

l'asy3s 3acTocyBaHHS: 72.19

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: 3a ocHoBy BapialiiiHo-eKCrIEpUMEHTATILHOTO METOY TIPUIHATE PIBHSAHHS PIBHOBArH, SIKE
BiZoOpaKye piBHICTb 30BHILIHBOIO HABAHTAKEHHS Ta KOHTAKTHOTO THCKY, PO3IIOZiJIEHOTO IO IO KOHTAKTY. B
pesysbTaTi 6yyeTbcst QyHKIIOHA 3a7ayi SIK KBalpaT BiIXWJIEHHs eKCIIepUMEHTaIbHOI QYHKIi Bif yMoBU
piBHOBary, sika y BUIJISAZi psly, WO BMIllye 3aJI€XKHICTD 1J1s1 KOHTAaKTHOTO THUCKY. BapialiiiHO-ekcriepuMeHTaIbHUI
METO/l BUKOPUCTOBYEThCS IIPU pearnisallii irepaliiiHoi npoueaypy po3B 513Ky 3HOCOKOHTAKTHOI 3aay4i AJ1s
UJIIHIPUYHUX OTIOP KOB3aHHS. 3apoNOHOBaHUI YMCIOBUM KPUTEPiil MBUAKICTI 3MiHU KoedillieHTa MBUAKICHOTO
TEpPTs Bifl 3HaU€Hb CTAaTUYHOTO [I0 3HAYE€Hb JMHAMIUYHOTO i BUX0o4y KoeillieHTa TEPTS Ha CTallioHAPHUN PEXUM.
MeTtonu IOCTOBIpPHOTO IPOTHO3YBAaHHS 3HOCOCTIMKOCTI HAMIHAPUYHNAX TPUOOCUCTEM KOB3aHHSI 103BOJISIOTh
aHasli3yBaTU BIIMB Pi3HUX (PAKTOPIB HAa 3HOCOCTINKICTb, 3HAXOAUTH CJIa0Ki MiCIisl B KOHCTPYKLii i po3pobisatu
LIJIIXY 1 BIOCKOHAJIEHHS BXKe Ha CTaflii IPOEKTYBaHHS, 110 JA€ MOXKJIMBICTb BUBUIBHATU KOLWITYU Ha TEXHIYHY
€KCIJIyaTalilo i pEeMOHT MallvH. Peasi3alis pe3ysbTaTiB IPOEKTY HaZld€ MOXKJIMBICTD 3a0LaNUTHA MaTepiajibHi,
eHepreTyYHi, Ta TPYLOBi PECYpCU 32 paxyHOK CKOPOYEHHs 06'eéMiB HATYPHUX BUIIPOOYBaHb i €KCIIepUMEHTAJIbHUX
IOCJTiIKeHb IIPU NPOEKTYBaHHi By3JIiB TepTsl. 3alIpOIIOHOBaHI METOAUKY €KCIIePUMEHTaIbHUX BUIIPOOYBaHb
KOHCTPYKLIMHUX i MACTUJIbHMX MaTepiajliB € eKOJIOriYHO YMCTUMHY, [IPU X peasisallii He BUKOPUCTOBYIOTbCS i He

YTBOPIOIOTHCA I_HKi,]_IJII/IBi p€490BMHU NJi HABKOJIMITHBOTO CEPENOBUIIIA.

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJIMIIHBOTO CEPEIOBUINA,

ExoHoMis eHepropecypciB, EKoHOMisl MaTepiasiB, 3MeHIIeHHs 3HOCY 00J1ajHaHHSI
Bnyins HTII Ha moBKiJjs:
BnpoBagskeHHs HTII: Briposamkeno
ITpakTuyHa peasnizanis HTTI
IToyaToK eTamy: 09.2018
3akiHuyeHHs eTamy: 12.2018
Crno>KkuBavi NPOAYKILii: XMeNbHULBKUIA HAYKOBO-LOCIIHMI €KCIIEPTHO-KPUMIHAIICTYHUI LIEHTP
IlepcnieKTHBHI PUHKH: MamunHoO6yAiBHI mignpuemcrsa Ykpainy, HaykoBi IpoekTHi ycTaHOBU YKpaiHu
XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IlpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHS POOOTH: [IpaBa He HaLAIOTHCS
HasiBHiCTB Gi3Hec-myIaHy: Hi
TexHiKO-eKOHOMiYHE OOrpyHTYBaHHSI: Hi
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