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1. CTpyKTypHI BJIaCTUBOCTI €IITPOINHO - PiIKOKPUCTANIYHUX MIAPiB HEME30T€HHYX PiIUH i MaCTUJI HA iX OCHOBI

11067113y [10BEpPXHi MeTasa

2. Structural properties of epitropic liquid crystal layers of nonmesogenic liquids and lubricants on their basis at
the metal surface

Pedepar:

1. Y nuceprauii HaBeJieHO pe3yIbTaTy eKCIIEPUMEHTAIBHOTO i TEOPEeTUYHOTrO NOCiIKeHHs Qi3nYHUX BJIACTUBOCTEN
EPK mapiB iHauBinyanbHUX TPaHUYHMUX BYIJIEBOJHIB, MACTUJIBHUX PiIH Ha IX OCHOBi, OCHOBi KPEMHIIO i
IOJIIIJIIKOJII0, CPOPMOBAHUX N100IU3Y METaleBUX MiKIanoK. BusHaueHo, o (popMyBaHHS CTPYK-TYPOBAHUX
IIPUIIOBEPXHEBUX MIAPiB HA MiKJIafKaX IPU3BOAUTD 4O BiIMIHHOCTEN BJIACTUBOCTEN LOCIII)KYBa-HUX HEME30T€HIB
B "00'eMi" i MIKpOHHMX TIpOIIApKax - 3 IX HAsIBHICTIO I1OB'sI3aHA 1051Ba OIITUYHOI aHi30Tpo-Tiii, migBuIneHa, B
MOPiBHSIHHI 3 aOCOIIOTHUM 3HAaYEHHSIM, B'SI3KiCTh i HEHBIOTOHIBCHKHUI XapaKTep Tedii Npo-11apkKiB. 3anpornoHOBaHO
MOJeJIbHE 300paKeHHsI reTepodas3HuX MAapyBaTUX CUCTEM, B PAMKaXx SIKOTO IIPOBeJie-Ha KiJIbKiCHA OLliHKa
rapaMeTpiB CTPYKTYPH O06'€KTIB OCiIKeHHs. BcTaHOBJIEHO, 110 B MiKPOHHUX ITPOIIAp-KaX AOCTiIKyBaHUX

HEMe30reHiB 1106113y MeTaJIeBUX MiIKJIafgoK POPMYIOThCS CTPYKTypHO-HeonHopinHi EPK mapu mikpoHHOi



TOBUIVHY, BIIOPSIKOBAHICTh B IKUX 3MEHUIYETHCS 3 BUJATIEHHSM Bifl MigKIanku. BusHaueHo, 10 Ha BJIaCTUBOCTI
apiB CYTTEBO BIIMBa€ HU3Ka (HAKTOPIB, TAKUX K MaTepias i Mikpopesbed cyMibKHOI TBe-proi ¢pasu, iHTeHCHUBHICTb

Tedii, Temneparypa mapy, gomimku [TAP, PK, Bogy i IOBKMHA JIaHIIOTY MOJIEKYJI PiivH.

2. The thesis presents the results of experimental and theoretical study of the physical properties of ELC layers of
individual saturated hydrocarbons, aliphatic-, silicon- and polyglycol-based lubricants, formed at the metal
substrates. It is researched that thin interlayers of investigated liquids, bounded with the metal substrates, are
structurally inhomogeneous. Interlayer optical anisotropy, non-Newtonian flow with the increased coeffi-cient of
viscosity and different viscosity-temperature dependence, compared to the "volumetric" characteristic, are
attributed to the homeotropic-oriented ELC layers formation at the substrates. Evaluation of ELC peculiari-ties is
carried out on the basis of the results of the rheological and optical research by applying structural mod-eling. For
this purpose the structural-rheological model of the flow of the interlayer with homogeneous wall-adjacent layers
of "constant viscosity" and its analogue, developed for the estimation of layer properties in op-tical research, are
proposed. In accordance with the model, such layer parameters as initial thickness, its change within the rate of
shear deformation, degree of ordering, specified by "hydrodynamic strength", and magnitude of double refraction,
are evaluated. It is determined that the initial thicknesses of under-study liquid ELC layers formed at metal
surfaces are ~ 1?5 um. The increase of flow intensity leads to layer thickness reduction ex-plained as its fraction
due to orientation ordering decrease and phase transition into isotropic state. However, spreading of the interface
boundary between ELC and isotropic liquid, ascertained with measurements of opti-cal anisotropy, and structural
order reduction within the distance from the substrate, determined as "hydrody-namic strength" dependence on
interlayer thickness by rheological research, indicated on layer structural inho-mogeneity. Therefore the
rheological model of interlayer with near-surface layers, where viscosity depends on rate of shear deformation, is
developed. Within the framework of the model of "variable viscosity" layer its ini-tial thickness and order index,
which determines the degree of structural order, are estimated. It is found that num-ber of factors strongly
influences the properties of the ELC of the liquids under the study. Thus, the effect of a substrate directed
microrelief on ELC properties is researched and layer molecules planar orientation is defined. The thermal
destruction, water additives as well as ELC-contained interlayer temperature rising during warm-ing-up has a
negative impact on the structure of the layer, leading to the thinning of the latest due to destruction caused by
molecule disordering. On the contrary, doping the studied non-mesogenic liquids with such surfac-tants as fatty
acids and liquid crystals, leads to the layer structure "strengthening”, i.e. to the molecule degree of ordering
increase along with the growth of layer thickness. The same effect upon layer structural parameters has the
increase of molecule chain length of individual aliphatic liquids.
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