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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYOPHK: 29.19.25

Tema guceprauii:

1. CtpykTypa i BnacTuBoCTi KOM6iHOBaHUX HaHOKOMIIO3UTHUX NMOKPUTTIB TiCrN /Ni-Cr-Fe-Si-B i TiAIN /Ni-Cr-Fe-
Si-B

2. The structure and properties of combined nanocomposite protective coatings TiCrN /Ni-Cr-Fe-B-Si and

TiAIN /Ni-Cr-Fe-Si-B

Pedepar:

1. O6'ext: nBomapoBi nokpurts TiCrN /Ni-Cr-Fe-Si-B i TiAIN /Ni-Cr-Fe-Si-B, ogepkaHi meToamu 1aa3moBo-
IeTOHAL{THOTO Ta iOHHO-T1J1Ia3MOBOT0 OCAPKEHHS. MeTa: po3pobka izrKO-TEXHOJIOTIYHMX OCHOB CTBOPEHHS
IBOIIAPOBMX HaHOKOMIIO3UTHUX MOKPUTTIB TiCrN /Ni-Cr-Fe-Si-B i TiAIN /Ni-Cr-Fe-Si-B, BcTaHOB/I€HHS iX
CTPYKTYypHO-(}a30BUX, MEXaHIYHUX i KOPO3IMHMX XapaKTepUCTUK. MeToau: I1a3MOBO-I€TOHALIIHE OCa[KEHHS
[IOPOILKY, BAKYYMHO-/IyTOBE Ta MAarHETPOHHE OCAKEHHS IUIIBOK, pAaCTPOBA €JIEKTPOHHA MiKPOCKOIIis, IPOCBiYyoYya
€JIEKTPOHHA MiKPOCKOIIisl, pPEHTI€HiBCbKMI MIKpOaHaJli3, pe3ep@opiBCbKe 3BOPOTHE PO3CilOBaHHS, BUMIPIOBAaHHS
TBEPAOCTI Ta KOPO3iHOI CTIMKOCTI, €JIEKTPOXIMIYHMI aHai3. PesynbraTut: Yiiepiue BCTaHOBJIEHO, L0 B

noBepxHeBuX apax kombiHoBaHOTo OKpUTTs TiCrN /Ni-Cr-Fe-Si-B yTBopiotoTbcs inTepMeTtanigHi criosnyku. Kpim



ocHOBHUX (a3 BusBieHo npucytHictb Cr2Ti, Fe3Ni, (Fe, Ni)N, a Takoxx ciosiyku Tutany 3 Hikesem (Ti2Ni, Ni3Ti,
Ni4Ti3 ta in.). [TokazaHo, mwo y TBepaomy posunHi (Ti, Cr)N dopmytoTbcs HaHOPO3MipHi 3epHa (2,8-4) HM. BusiBieHo,
10 y KombiHOBaHOMY HaHOKoMI03uTHOMY NOKpUTTi TiAIN /Ni-Cr-Fe-Si-B popmyeTbes dpasza TiAIN 3 poamipom
3epeH (18-24)uM, a Takoxk Ti3AIN+Ti3A12N2 i AISTi3+Ni3Ti ¢asu 3 po3mipamu 3epen (35-90)HM. 3's1coBaHO, M0
IAHWI MeXaHi3M HaHeCeHHSI KOMOGIHOBaHMX IIOKPUTTIB MO>Ke BIIJIMBATH HA 3HOCOCTIMKICTh IIOBEPXH, 110
dopmMyeTbhCs, 32 paxyHOK (a3oBUX I1IepeTBOPEHb. ['any3b BUKOPUCTaHHS: (Pi3rKa TBEpHOro Tifna, (Ppi3nKa TOHKUX

IJ1iBOK, HaHO®i3MKa

2. Object: two-layer coatings TiCrN /Ni-Cr-Fe-Si-B and TiAIN /Ni-Cr-Fe-Si-B received by methods of plasma-
detonation and ionic-plasma deposition. The purpose: working out of physical-technological bases of two-layered
nanocomposite coatings TiCrN /Ni-Cr-Fe-Si-B and TiAIN /Ni-Cr-Fe-Si-B creation, the determination of their
structural-phase, mechanical and corrosion characteristics. Methods: plasma-detonation deposition of a powder,
vacuum-arc and magnetron deposition of films, the raster electronic microscopy, transmission electron
microscopy, the x-ray microanalysis, Rutherford backscattering, measurement of hardness and corrosion
resistance, the electrochemical analysis. Results: first established that in the surface layers of combined coating
TiCrN/Ni-Cr-Fe-Si-B intermetallic connections are formed. Except the basic phases the presence of Cr2Ti, Fe3Ni,
(Fe, Ni) N and also the combinations of titan with nickel (Ti2Ni, Ni3Ti, Ni4Ti3, etc.) is revealed. It is shown that in a
solid solution (Ti, Cr) N the nanosized (2,8-4)nm are formed . It is detected that in combined nanocomposite
coating TiAIN /Ni-Cr-Fe-Si-B the TiAIN phase with the size of grains (18-24)nm and also Ti3AIN+Ti3AI2N2 and
Al5Ti3+Ni3Ti phases with the sizes of grains (35-90)nm are formed. It is found that the given mechanism of
deposition of the combined coatings can influence on wear resistance of the formed surface due to the phase
transformations. Field of application: physics of solid state, physics of thin films, nanophysics
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