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Hasga po6oTH (YKp)

Po3po6seHHs anapaTHO-METOJOJIOTIYHOTO HAHOTPUOOTEXHOJIOTIYHOTO KOMIUIEKCY /s  MiABUIEHHS TPUOOTEXHIYHMX

XapaKTEPUCTUK Ta PECYPCY BUCOKOHABAHTKEHUX BY3JIiB TEPTS aBiaKOCMIYHOI TEXHIKU

Ha3sBa po6oTHu (aHrJI)

Development of hardware and methodological nanotribotechnological complex to improve tribotechnical characteristics and
resource of highly loaded friction units of aerospace technology

Pedepar (yxp)

OG6’exT mocimKeHb — NpyXHO-AedopMaliiiHi polecy TepTs Ta riApoAvHaMivHi afresiiiHo-nedopmMalliiiHi npoecy rpaHuYHAX
mapiB 3MallyBajJbHOIO CEPENOBHUINA, IO 3yMOBJIOIOTh 3HOLIYBAHHS TPUOOKOHTAaKTiB. Mera pob6OoTM - Ha OCHOBI
€KCIIEpUMEHTAJIbHO-TEOPETUYHUX JAOCIiIXeHb afAresiiHo-medopMaliiHUX MpOLeciB 3HOIIYBAaHHS TPUOOKOHTAKTiB Ha
CTBOPEHOMY HAHOTPHOO-TEXHOJIOTIYHOMY KOMILJIEKCI PO3POOUTH HAHOTPUOOTEXHOJIOTl MiABUIIEHHS TPUOOTEXHIYHUX
XapaKTEPUCTUK Ta PECYPCY BUCOKOHABAaHTAXXEHUX BY3JIiB TEPTSI CY4aCHOi aBialliiHOi, KOCMiYHOi, BiliCBKOBOI Ta iHIIOI TEXHIKW.
Meronu pocrnimxkeHHs: - Mmeton nudepeHuiiiHo-(pa3oBoi npodinomerpii Ta Mikpockorii; MeTos popMyBaHHS HEOOXiAHOI 06 €MHOI
Ta MPOCTOPOBOI MIKpPO- Ta HaHOreoMeTpil po6GOYMX TOBEPXOHb TEPTS; PEHTTe€HOCIEKTPAJIbHUN METOH, OLiHIOBaHHS (i3NKO-
XiMIYHUX BJIACTUBOCTEN POOGOYMX ITOBEPXOHb TEPTs (PaCTPOBUIM €JIEKTPOHHUN Mikpockonn PEM-106U); nma6opaTopHi meronu
JIOCJIIPKEHHST pOOOYMX MapaMeTpiB MOAENbHUX TPUOOCHCTEM Ha BUIPOOYBaJbHUX NMPUJIAAAX Ta MalMHAax TepTs. [IpoBemeHO
TEOPETUYHUI aHaJli3 MPOBiAHUX TilloTe3, TEOpill Ta NMoJoXeHsb (enacTtorigpogunamivnoi (EI'l) Ta agresiiino-gedopmanininoi (All)
Teopill Ipo (PPUKLiHY B3aeMOJI0 TPUOOCUCTEMH, IX Y3TOIPKEHHS 3 BilOMMMU €KCIIepUMEHTaJbHUMU JAaHUMU. Po3pobiieHi Ta
CTBOPEHi  amapaTHO-METOMOJIOTIYHUIA  HAHOTPUOOTEXHOJIOTIYHMII ~ KOMILJIEKC Ta  HAHOTPUOOTEXHOJIOT  MiABUIIEHHS
TPUOOTEXHIYHMX XapaKTEPUCTUK Ta PECypCy BUCOKOHABAHTAKEHUX BY3JiB TEPTSI Cy4yaCHOI aBiaKOCMIYHOI TEXHIKM MIJIIIXOM
BMKOPHUCTaHHS [I€PCIEKTUBHUX KOHCTPYKLIMHUX MaTepiasiB, CTBOPEHHS e(PEKTUBHUX TPUOOJIOTiYHUX 3D napameTpiB OPCTKOCTI

TMOBEPXOHDb TEPTS TA 3aCTOCYBaAHHA 6aFaTO¢)38HI/IX 3MalyBaJIbHUX MaTepiaJ’[iB.
Pedepar (aHrI)

The object of research is the elastic-deformation processes of friction and the hydrodynamic adhesion-deformation processes
of the boundary layers of the lubricating medium, which cause the wear of tribocontacts. The purpose of the work is to develop
nanotribotechnologies for increasing the tribotechnical characteristics and resource of highly loaded friction nodes of modern
aviation, space, military and other equipment on the basis of experimental and theoretical studies of the adhesion-deformation
processes of wear of tribocontacts on the created nanotribo-technological complex. Research methods - the method of
differential-phase profilometry and microscopy; the method of forming the required volumetric and spatial micro- and nano-
geometry of the friction working surfaces; x-ray spectral method of evaluating the physical and chemical properties of working
surfaces of friction (scanning electron microscope REM-106/1); laboratory methods of researching working parameters of model
tribosystems on test devices and friction machines. A theoretical analysis of the leading hypotheses, theories and propositions
(elastohydrodynamic (EGD) and adhesion-deformation (AD) theories about the frictional interaction of the tribosystem was
carried out, their agreement with known experimental data. A hardware-methodological nanotribotechnological complex was
developed, created and tested, which includes modernized devices ASK-01M, LSDFMP, KIIGA-1M, ASB-01M, ASB-02M, ASB-
03M. A hardware-methodological nanotribotechnological complex and nanotribo-technologies for increasing the tribotechnical
characteristics and the resource of highly loaded friction nodes of modern aerospace equipment were developed and created by
using promising construction materials, creating effective tribological 3D roughness parameters of friction surfaces and using
multiphase lubricating materials.
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Onuc npogykuii (ykp): Po3po6ieHuil, CTBOpEHMII Ta aTPOGOBAHMUI arlapaTHO-METO/IOJIOTYHNI HAHOTPUOOTEXHO-JIOTIUHUHN
KOMILJIEKC, 1[0 BKJIIOYae B cebe MmogepHizoBaHi npuiaau ACK-01M, JICAOMII, KUUT'A-1M, ACB-01M, ACB-02M, ACB-03M.
MeTonuKa cTBOpeHHs e(eKTUBHUX 3D MiKpo- Ta HAHOreOMEeTPUYHUX ITapaMeTpPiB PO60YMX TOBEPXOHb TEPTSI B YMOBaX KOB3aHHSL.
MeTovKa JOCTiIKeHb BIUIMBY 3MalllyBaJIbHUX Ta KOHCTPYKLINHMX MaTepiaiB y TPU60-CcHUCTEMAX KOUEHHS], y TOMY YUCJI ITPU
BHOOpi KepaMiky AJ1 ri6pUAHMUX MiJIUITHUKIB. MeTOIMKa NOCiIKeHb aAre3iiiHo-gedopmMaliitHuX MpoLeciB AJ1s1 OL[iHKA
e€peKTUBHOCTI pi3HMX 3MaIyBaJIbHUX Ta KOHCTPYKLIMHMUX MaTepiasiB, y TOMYy 4XACJIi KEpaMi4HUX, B YMOBAxX TEPTSI KOB3aHHS.
KommnpomicHa afresiiiHo-TiiponHaMiuHa MOJIesib TEPTsI Ta 3HOLUIYBAHHS, L0 a/IeKBaTHO OIMCYeE afresiiiHo-gedopmaninHi
TPUOOKOHTAKTI nmpotiecu. HaHOTpHOOTEXHOIOTii CTBOPEHHSI Ta 3aCTOCYBaHHS €(PEKTUBHUX JIBOPA3HUX MACI0-TIapO-Ta30BUX
3MallyBaJIbHUX pOOOYMX MaCTUJIbHUX MaTtepianiB. HaHOTpu6oTexHosIorii BU6OPY Ta 3aCTOCYBaHHS HOBUX ME€PCIEKTUBHUX
TpUOOJIOTiYHO-e(PEKTUBHUX KOHCTPYKTUBHUX MartepiaiB (KepamivyHi, MeTaJoOKepaMivHi, MaTepiasii 3 HallpaBJIeHO IIOPHUCTICTIO
Ta iH.) y MigIIMITHAKAaX KOB3aHH4 Ta KOUYeHHS. KOHCTPYKTUBHI pillleHH4, 10 JO3BOJISATh LiJIECTIPSIMOBAHO YIIPABIIATA

TiIpoaMHAaMIiYHUMU KOHTAaKTHUMU IIPOLIECaMU.
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