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,U,I/IHaMi‘{HOI‘O KOHTAKTy IIpY HAABUCOKNX THCKaX

2. Formation and characteristics of nanofilms out of inorganic and organic liquids on metallic surfaces during the
dynamic contact under condition of superhigh pressure

Pedepar:

1. IuceprauiiiHa po60oTa MpucBsYeHa JOCiIKeHHIO BJaCTUBOCTEN HaHOIIiBOK, C(POPMOBaHUX 3 OPraHiuHUX Ta
HEOPraHiYHUX PiAVH Ha METaJIeBUX MOBEPXHSIX Mif] YaC JUHAMIYHOTO KOHTAKTY [IPYU BUCOKHUX i HAIBUCOKUX TUCKAX.
3a JONOMOroI0 KOMIIJIEKCY B'SI3KiICHO-TEMIIEPATyPHUX KPUTEPIiB PiAMH MOKa3aHo, M0 MK KPUTUYHUM
HaBaHTaXEHHSIM HA HAHOIUIIBKY Ta LIMUMU [IOKAa3HMKAMU iCHYIOTb HEJIHINHI 3B'S3KH, 110 CIIOHYKAJIO IIyKATH iHIIi
KpUTePii OLiHKY BJIACTUBOCTEN HAHOILIIBKUA. OTpuMaHi GOpMyJIn AJ1s1 PO3PaxyHKIB riipoguHaMiyHUX e(eKTiB Ta
TOBIIVH HAHOIUIIBOK Y KOHTAKTi IBOX TBEPAYX TiJl, TOYHICTb i HAAINHICTD SIKUX MiATBEPIKEHA €KCIIEPUMEHTAJIbHO Ta

33 KOHTaKTHO-TiIpOIMHAMIYHOIO TEOPI€I0 MAIIEHHS 3 YPaxyBaHHSIM BiJHOBJIEHOTO PEOJIOTIYHOIO MapameTpy.



JociaKeHo 3a71e;KHOCTI KPUTUYHOTO HABAaHTKEHHS Ta 3aXMCHUX (PYHKLiN MIOL0 3HOCY KOHTAaKTHUX IIOBEPXOHb Bif|
rimpoauHaMiyHNX e(eKTiB Ta TOBIIVH HAHOILJIIBOK, COOPMOBAHUX i3 POCIAMHHUX OJIi Ta ix XiMiuHnX Mopudikamin,
MiHepasIbHUX, HAPTEHOBUX i I0J1IOYyTEHOBUX OJIUB, KaJIiEBOrO PiAKOro CKJIa, IOJIriKoJIeBUX,
nep@IyoproslieTepHUX Ta iHINX CUHTETUYHUX PiJUH Ta BCTAHOBJIEHI KOPEJISILiNHI 3B'I3KA MK LIUMU BEJIMYAHAMM.
JlocifgzkeHo BIaCTUBOCTI HAHOIIIBOK, CPOPMOBAHUX i3 XiMiUHO MOAM(iKOBaHOI pinakoBoi oJ1ii B ymoBax
IVHaMiYHOTO KOHTAKTy [IPY HaJiBUCOKUX THUCKAX, IIPU LIbOMY [10Ka3aHoO, 110 Cy/IbPypPyBaHHIM, OKCieTUIIOBAHHIM
abo oboma MpoLecamy pa3oM JAOCITAThCS HAJBUCOKI TTOKA3HUKU KPUTUYHOTIO HAaBaHTaXXEHHS, 110 BUTPHMMYIOTh
HAHOILTIBKHY, Ta ii 3axyCHi QyHKLii 00 3HOCY KOHTAaKTHMX [IOBEPXOHb. MeTOZaM1 MAaTEMATUYHOTO [IJIAHYBaHHS Ta
aHasizy eKClepruMeHTY OITHMIi30BaHa KOMIIO3ULIis CyJib(pypOoBaHOi pirlakoBoi 0JIii 32 BiTHOCHUMU
rigpogrHaMiyHMMU edeKTaMu Ta TOBIMHAMU HAHOIIIBKY i 32 IOKa3HMKOM JjameTpa IJISIMU 3HOCY, iIHTEHCUBHOCTI

00'€eMHOr0 3HOIIYBaHHS.

2. The thesis is dedicated to the investigation of nanofilms characteristics formed out of inorganic and organic
liquids on metallic surfaces during the dynamic contact under condition of high and superhigh pressure. By means
of the complex of viscous and temperature liquid characteristics it is presented that there are some nonlinear
connections between these data and critical loading on nanofilm. It has induced to look for other evaluative
criteria of nanofilm characteristics. The formulas for hydrodynamic effects calculations and nanofilm thickness in
the contact of two solids, which accuracy and reliability are confirmed experimentally and according to the
contact hydrodynamic theory of lubrication taking into account reduced rheological parameter, have been
obtained. The dependencies of critical loading and protective functions as to the wear of contact surfaces from the
hydrodynamic effects and nanofilm thickness produced by vegetable oils and their chemical modifications,
mineral, naphthenic and polybutenic oils, potassium silicate, polyglycolic, perfluoropolyethereal and other
synthetic liquids have been investigated and correlative relations between these dimensions have been
determined. The properties of the nanofilms produced out of chemically modified rape oil in condition of dynamic
contact under superhigh pressure have been studied. Alongside it is shown that the superhigh data of critical
loading which nanofilms sustain and their protective functions as to the wear of contact surfaces can be attained
by means of sulfurization, oxyethylization or both processes together. The sulfurized rape oil composition
according to the relative hydrodynamic effects, nanofilm thickness and the diameter index of wear stain and
intensity of volumetric deterioration has been optimized by means of mathematical planning and experiment
analysis methods.
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