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Tema gucepranii:
1. TTigBuIIeHHS! 3HOCOCTINKOCTI Iap TEPTs JIOKAJIbHUX KOHTAKTIB B HECTAL[iOHAPHMX YMOBaX Po00THA BU6GOPOM

MAacCTUJILHUX MaTepiasiB 3 3aJaHUMU TPUOOTEXHIYHMMMU BIIACTUBOCTSIMU

2. Enhancing the wear resistance of local contact friction pairs under non-stationary operating conditions by
selecting lubricants with specified tribotechnical properties

Pedepar:

1. B pucepTauiiiniii poboTi BUpillyBasach HAyKOBO-TEXHIYHA NIPO6IeMa MifBUIIEHHS €(PEKTUBHOCTI BUKOPUCTaHHS
MAaCTWJIBHUX MaTepiaiB, 10 BiAHOCUTHCS 10 CKIIATHUX HAYKOBO-TEXHIYHUX 3aBJaHb TPUOOJIOTii,
Marepiaso3HaBCTBA Ta XiIMOTOJIOTII. SIK eJleMeHT CKJIaiHOI TpUOOCUCTEMHU, MACTUIIbHI MaTepianu € iHGUKaTOpoOM
PEXMMIB Ta YMOB €KCILTyaTallii arperaris, ix TEXHIYHOT'O CTaHy, TOMY Bif SKOCTi MaCTUJIbHMX MaTepiasiB 3aJI€>KUThb
HAJIMHICTb feTasne TepTs. [Ipyu DoCaigKeHHI MaCTUIILHUX MaTepialiB B yMOBaX NPUCKOPEHOTO MACJISTHOTO
rojiofyBaHHs 0yJI0 BCTaHOBJIEHO, o MacTuiio AeroShell Grease 33 nmpozieMOHCTPYBAJIO Kpallli AeeMyJIbIYIoUi
BJIACTMBOCTI [1J1s1 CTa0isIbHOI aHTUPPUKLINAHOI Ta IPOTU3HOWY-BajIbHOI pO6OTU B IIOPiBHSIHHSA 3 MacTuyoM Epa
BHIIHII-286M. I1pu mocigKeHHi BUBYEHO MEXaHi3MU PYMHYBaHHS T'PAaHUYHOrO Iapy MaCTUJILHOTO MaTepiany,
PO3IJISIIAI0YY TIEPeX0H 10 TPAHUYHOTO ab0 PeXUMY MallleHHS 3 03HaKaMU CYXOTro yepe3 306iJIbIIeHHS IPa/lieHTiB

IIBUJIKOCTI 3CyBY. KpiM TOrO, 1OCiAKEHO BIIJIMB BUOOPY MaCTUJIPHOTO MaTepiayly Ha iHTEHCHUBHICTb 3HOIIYBaHHS Ta



XapaKTePUCTUKU NOBEpxHi: onnBa «bopa b» CM-9 3MeHIye iIHTEHCUBHICTb 3HOIIYBAHHS Ta CIIPUSE €JIACTOTiLPO-
IVHaMiYHOMY MallleHHIo, a onuBa «bopa by BO-12 3a6e3nedye cTabinbHi KoedillieHTH TepTs Ta HifBULIeHY
3HOCOCTINKICTb 3aBAsku edekTy nnactudikauii Pedinnepa. [TpakTuiHe 3HaUEHHS OJIEP>KaHUX Pe3yJIbTaTiB [oJsirae
y TOMY, 110 po3p06JieHi MeToKa BUITPOOYBaHHS €MYJIbCiil aBialifHUX MacTWII AJ1s pegyKTopa NigiioMHUKa
3aKpUJIKIB B JliTakax AH 148, MeToAMKa OLiHKY SIKOCTI TOBAPHUX IapTiil OJIMB 11 3MallyBaHHS OCbOBMX LIAPHIPIB
BTYJIOK I'BUHTIB BEPTOJIbOTIB, CIIOCI6 Ta MPUCTPill 117151 NiABUILIEHHS 3HOCOCTIMKOCTI JIOKaJIbHUX KOHTAKTiB CIIOCOO0M
BBeJIeHHSI T10J1iPYHKIiO-HaJIbHUX NIPUCATOK O MACTUILHOTO MaTepiasy, sIKi IPUIHSTI O BIPOBaKEHHs Ha
HianpueMCTBax Ta ycTaHoBax YKpaiHu. Kio4yoBi c10Ba: TOBIIMHA MAaCTU/ILHOTO APy, €PEKTHUBHA B'I3KIiCTb,
CTPYKTypHa IIPUCTOCOBAHICTh, IHTEHCHUBHICTb 3HOLIYBaHHS, KOeillieHT TepTs, IUTOMa pobOTa TEPTSI, IPYKHO-
njacTuyHa gedopmaliisi, CTyiHb OKMCIIEHHS OJIMBY, PiBHOBa)XXKHA LIOPCTKICTh, MiKPOTBEPLiCTh, HECTajli yMOBU
TepTs, aBiallifiHi MAaCTUJIbHI MaTepianu, MiKpopesbed NOBEPXHI.

2. The thesis addresses the scientific and technical challenge of enhancing the effectiveness of lubricating
materials, which refers to the complex scientific and technical objectives of tribology, materials science and
chemotology. Lubricating materials, as integral components of complex tribosystems, serve as indicators of
operational modes and conditions of units, their technical state, so the reliability of friction parts depends on the
quality of lubricants. An important direction in reducing the intensity of wear on contact surfaces is the selection
of lubricating material, taking into account the operating conditions of units and assemblies, practical experience
in aircraft operation and maintenance, as well as a comprehensive assessment of the quality of lubricating
materials based on indicators such as resistance to oxidation, stability under high shear rate gradients, load-
carrying capacity of the boundary layer in critical operating conditions, demulsifying, anti-friction, and anti-wear
properties. Under accelerated oil starvation, AeroShell Grease 33 forms a 30-40 % thicker initial lubricating layer
on 9KhS steel than on 30KhGSA steel. A slippage increase from 3 to 20 % doubles the layer thickness due to
heightened friction surface activation. A 1,5 times reduction in contact surface hardness leads to a doubling of
linear wear on both surfaces, causing seizure signs in 30KhGSA steel. General seizure patterns in friction pairs
reveal minimal values of boundary lubricant layer thickness, friction torque, and specific friction work, indicating
the inability to restore metastable structures. AeroShell Grease 33 outperforms Era VNIINP-286M grease in
lubricating properties, forming a boundary film thickness 1.9 times greater at 250 MPa stress and increasing to 8 -
10 times at 550 - 700 MPa. Mechanisms of lubricating material breakdown under oil starvation lead to transition
into boundary or regimes with features of dry lubrication due to shear rate gradient increases, causing mechano-
destruction with durations from 5 to 55 minutes. AeroShell Grease 33 exhibits high demulsifying properties,
ensuring stability of anti-friction and anti-wear properties. It demonstrates effective structural adaptability,
reducing equilibrium roughness and increasing relative supporting length. «Bora B» SM-9 oil ensures stable anti-
friction properties and dominance of elastohydrodynamic lubrication, reducing wear intensity of 40KhN steel by
1,2 times. «Bora B» VO-12 oil offers stable friction coefficient during startup, low shear stresses, reducing specific
friction work and wear intensity for leading and trailing surfaces. The practical significance of the obtained results
lies in the development of testing methods for emulsions of aviation lubricants for the flap actuator gearbox in AN
148 aircraft, methods for assessing the quality of batches of oils for lubricating the axial hinge bushings of
helicopter screws, and a method and device for improving the wear resistance of local contacts by introducing
multifunctional additives into the lubricating material. These innovations have been accepted for implementation
in enterprises and institutions in Ukraine. Keywords: thickness of the lubricating layer, effective viscosity,
structural adaptability, wear rate, friction coefficient, specific friction work, elastic-plastic deformation, oil
oxidation degree, equilibrium roughness, microhardness, unsteady friction conditions, aviation lubricating
materials, surface microrelief.
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