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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PyGPHK: 29.19.13

Tema guceprauii:
1. ®i3nvHi OCHOBU peryJloBaHHS afre3ifHOI B3aeMOJIil MeTaliB 3 KapbinaMu, HiITpUIaMHU Ta OKCUAaMu d-repexigHux

METAJIiB Ta SP-€JIEMEHTIB

2. Physical bases of regulation of adhesion interaction of metals with carbides, nitrides and oxides of d-transition
metals and sp-elements

Pedepar:

1. O6'eKT: anresis TBEpAUX TiJl pi3HOI IPUPOAU 3 METaIaMU Y TBEPLOMY I PiTKOMY CTaHax, a TAaKOX I1paLe3TaTHICTb
BaKyyMHO-ILJIa3MOBMX ITOKPUTTIB. MeTa: pO3BUTOK YSBJIEHD PO NIPUPOY I MEXaHI3M afresii TBepAUX Till i
CTBOpPEHHS (Pi3UYHUX OCHOB ii perysoBaHHs. MeToau: aHamiTUYHE 3iCTaBlI€HHS Pe3ybTaTiB BUBYEHHS afresii y
Pi3HNX YMOBaX, JaHUX IIPO 0OPOOIIIOBAHICTh MaTepiasiB i JOBXKUHY KOHTaKTy CTPYKKW; PEHTT€HOCTPYKTYPHUU
aHaJIi3, eJIEKTPOHHA PACTPOBA i ONITUYHA MiKPOCKOIIisl, BUMiIPIOBaHHS TBEPIOCTi, MiKpOTBEPLOCTI,
npodinorpadyBaHHS, OL[iHKA KaBiTaliltHOI CTiMIKOCTI, sIKOCTi aaresii. Pesyapratu: IIpoananizoBaHo 0COGINBOCTI
anresii pisHUX MaTepiasiB, BU3HAYEHO HAUOLIbII BasKJIMBi €JIeMEeHTH MexXaHi3My afresii TBepauX Tisl, IOJaHO

y3arajibHeHYy KOHLETII0 aAresii, 110 He CYIIepeYnTh eKCIIEPUMEHTY. BCTaHOBJIEHO, IO are3ifiHa aKTUBHICTb



I BOKOMITIOHEHTHHUX TYTOIIJIABKUX CIIOJIYK Ha 6a3i d-niepexiIHUX MeTaliB i Sp-€JIEMEHTIB 3aJIEXKUTD Bif, pi3HULI
€JIEKTPOHEraTUBHOCTE! eJIEeMEHTIB, 1[0 BXOIATb Y CIIOJIYKHU. 3a[IPOTIOHOBAHO 1 OGIPYHTOBAHO KPUTEPIi OLiHKU
anresifiHOI aKTUBHOCTI TBEPAUX TiJ i PpisnyHMil NpuHIMI ii perysioBaHHs. BCTaHOBIEHO B3a€MO3B 130K MiXK
06pOO6II0BAHICTIO 61/1BIIOCTI KOHCTPYKLiTHMX MaTepiasiB i iHTEHCUBHICTIO aAre3iliHOi B3aeMOii CTPY>KKU 3
IepeiHbOI0 TIOBEPXHEIO iHCTPyMeHTy. Po3po6yieHo 6araTomaposi BaKyyMHO-T1JIa3MOBI TOKPUTTSI 1711 3aXUCTY CTaJi
20X13 Big epo3ii min yac kasitaii. BcTaHOBIEHO, 1110 3aXMCHI BJIACTUBOCTI 6€3MocepeIHbO 3aJIeXXaTh Bifl afare3iitHoi i
KoresifiHoi MillHOCTI. ['asly3b 3acToCyBaHHS: (pi3uKa TBEPHOro Tila, (isuKa aAresiliHoi B3aeMoii, TEXHOJIOTiuHi
npouecu

2. Object: adhesion of solid states of the various nature with metals in the solid and fused states, and also
serviceability of vacuum-plasma coats. The purpose: development of representations about the nature and the
adhesion mechanism of solid states and making of a principal physics of its regulation. Methods: analytical
comparison of results of studying of an adhesion in the different requirements, data about machineability and
length of contact of a shaving; a X-ray diffraction analysis, an electronic raster-type and optical microscopy,
measuring of hardness, a microhardness, profiloscopy, an estimate of the cavity resistance, quality of an adhesion.
Results: features of adhesion of various materials are analyzed, the most important elements of the mechanism of
adhesion of solid states are distinguished, the generalized concept of adhesion, which does not contradict
experiment, is submitted. It was proved, that the adhesion activity of two-componential high-melting carbides,
nitrides and oxides of the d-transition metals and sp-elements depends on a difference of electronegativities of
the elements including in compositions. Criteria to estimate the adhesion activity of solid states and a physical
principle of its regulation are offered and proved. The interrelation between workability of the majority of
constructional materials and intensity of adhesion bond of a shaving with a front surface of the tool is established.
Multilayer vacuum-plasma coats for protection steel 20Ch13 from cavitational erosion are designed. It is proved,
that protective properties immediately depend on the adhesive and cohesive strength. Field of application: physics
of solid state, physics of adhesive interaction, technological processes
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