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[IOJIiIMEPHMX Ta KOMITO3MLIMHUX MaTepiais

2. Improvement of tribotechnical characteristics of sliding pairs by enhancing the anti-wear properties of polymer
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Pedepar/anoTamis:

1. luceprauisg nprucBAI4YeHa BUBYEHHIO 3araJIbHUMX 3aKOHOMIPHOCTEN 1 MIKDOMEXaHIYHUX BJIACTUBOCTEN ITOJIIMEPHUX
Ta KOMIO3ULIIMHUX MaTepiajiB y By3jlax TEPTSA KOB3aHHS, IO JO3BOJISIE€ BUSHAYMTY IUJISAXY [AJ1S1 YIIPABJIiHHA
eKCIUlyaTalliiHUMU BJIACTUBOCTSIMU MOIU(PIKOBAaHMX IIOBEPXOHD i YI,OCKOHAIIOBATH TEXHOJIOTiI0 KEPOBAHOI
CTPYKTYPHOI ajanTauii NiamunHukis. HaykoBa HOBM3HA OTPUMAHUX PE3YJIbTATIB I10JISITA€ B HACTYIIHUX
MIOJIOKEHHSX: BCTAHOBJIEHA KOPEJIALLiSl MK TEpMiYHUM CTaHOM KOHTAKTy Ta KoeillieHTOM 3MillHEHHS [TIOBEPXHI, 1110
€ MaTeMaTUYHNM OOI'PYHTYBaHHSIM KOHLEMLIii «aKTHMBaLiHOTO HArpiBy» aMopQHO-KPUCTaNiYHUX KOMIIO3UTIB
(Zedex, PEEK, PET); BusHaueHO ¢iznyHy IPUPOJLy 3HOCOCTIMKOCTI enoKcUrpadiToBux cucteM. BctaHoBeHO, 110
MeXaHi3M ix crabinizauii iHiiloeTbCsl GOPMYBaHHSIM BTOPUHHUX aHTU(PPUKLIHUX TPUOOILIIBOK, SKi BUKOHYIOTb
POJIb TEIIOBOTO AemIdepa, 3arnobdirarodn AecTpyKiii MaTpulli. 3alpOIOHOBAHO TEXHOJIOTIIO BUTOTOBJIEHHS

ernokcurpadiToBux KOMIO3UTIB (1o 20,5% rpadiTy) Ta npenusiiiHy METOANKY OLiHKY IPOTU3HOIIYBAJIbHUX



BJIACTMBOCTe! Ha 6a3i cercopiB Pt100 3rinHo 3 ISO 7148-2:2026, 1m0 3a6e3nevye miaBULIEeHHS HAailHOCTI Ta
IIOBrOBIYHOCTI iHTEHCMBHO HaBaHTA)XEHUX aBiallilHUX BY3J1iB TEPTS 32 PaXyHOK YIIPaBJliHHS IPOLieCaMU
dpuKLiiHOro 3MilJTHEHHS (aKTU [IPO peasi3allilo pe3ysbTaTiB HayKOBUX JociinxkeHs Big 09.10.2025 poky, TOB «H]
ITpopakmu» Ta Bif 11.02.2026 poky, TOB «JIP3 «MoTop»»). Pe3ysbTaT IUCEPTALIHOIO AOCTiIKEHHS BIIPOBAIKEHI
B HaBYaJIbHUM npouec JJep;kaBHOro yHiBepcuteTy «KniBCbKU aBiallifiHUMA iIHCTUTYT»: B TEMaTUYHUM TJIAH JIEKLIIH,
[IPaKTUYHUX Ta JIAO0OPATOPHUX 3aHATh 3 AUCLUILIIHY «TexHoJIorii KOHCTPYKLUINHNX MaTepiamiB» [Jis1 3100yBayiB
BUIIIOi OCBITH OCBITHBOTO CTyIleHs «BakasnaBp» BKIIIOUEHO TEOPETUYHI IMTAHHSI, IOBOS3aH] 3 3aCTOCYBaHHIM
Cy4YaCHUX MOJIiIMEPHUX KOMIIO3ULIIITHMX MaTepiasiB s MiJMUIHUAKIB KOB3aHHS; TP MiATOTOBL KBasidikaliiHUX
POOIT 17151 31100yBaYiB BUILOI OCBITH OCBITHBOTO CTyIeHs «MaricTp» 3i crieniasbHOCTI 272 «ABiallilHNI TPAHCIIOPT»
BHKOPHCTOBYIOTHCSI PO3PO0JI€HI TEXHOJIOTIUHI 3aX04y MiJIBUIIEHHS 3HOCOCTIMKOCTI ieTaslell aBialiiiHux
TPUOOMEXAHIUHMX CUCTEM (aKT PO BIIPOBAJKEHHS B HaByaiabHUi npouec Big 07.01.2026 poky. Kito4osi cioBa:
TEPTS, TEPTSI KOB3aHHS, 3HOC, 3HOCOCTIVKICTb, MiIITUITHUKOBI BY3J11, METAJI0-IIOJIIMEPHI MiIITUITHUKN KOB3aHHS,

KOMITIO3UTH, TPUOOTEXHIUHI BJIAaCTUBOCTI, KoedillieHT TepTsl, TeMIepaTypa, pejibed 1oBepxHi, TBEPHAiCTb.

2. The dissertation is devoted to the study of general regularities and micromechanical properties of polymers and
polymer composite materials in sliding friction pairs, which allows determining methods for controlling the
performance properties of modified surfaces and improving the technology of controlled structural adaptation of
bearings. The scientific novelty of the obtained results lies in the following statements: a correlation has been
established between the thermal state of the contact and the surface hardening coefficient, which mathematically
substantiates the concept of "activation heating" of amorphous-crystalline composites (Zedex, PEEK, PET); the
physical nature of the wear resistance of epoxy-graphite systems has been determined. It has been established
that the mechanism of their stabilization is initiated by the formation of secondary antifriction tribofilms that act
as a thermal damper, preventing the degradation of the polymer matrix. A technology for manufacturing epoxy-
graphite composites (up to 20.5% graphite by weight) and a precision methodology for evaluating anti-wear
properties based on Pt100 sensors in accordance with ISO 7148-2:2026 have been proposed, which ensures
increased reliability and durability of intensively loaded aviation friction nodes by controlling the processes of
frictional hardening (acts of implementation of scientific research results dated October 9, 2025, ND Production
LLC, and February 11, 2026, Lutsk Repair Plant "Motor" LLC). The results of the dissertation research have been
integrated into the educational process of the National Aviation University: the theoretical issues related to the
application of modern polymer composite materials for sliding bearings have been included in the thematic plan of
lectures, practical and laboratory classes in the discipline "Technologies of Structural Materials" for Bachelor's
degree students; in the preparation of qualification papers for Master's degree students in the specialty 272
"Aviation Transport", the developed technological measures for increasing the wear resistance of components of
aviation tribomechanical systems are utilized (act of implementation in the educational process dated January 7,
2026). Keywords: friction, sliding friction, wear, wear resistance, bearing units, metal-polymer plain bearings,
composites, tribotechnical properties, friction coefficient, temperature, surface relief, surface hardening.
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