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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dyHpaMeHTaIbHi OCHOBY BaKyyMHO-Ae(dOPMaliiHAX Ta iOHHO-TIJIa3MOBUX TEXHOJIOTiN CTBOPEHHS

HAaHOCTPYKTYPOBAaHUX MYJIbTU(PYHKUIMHUX IOKPUTTIB i pafialliiHO-3aXMCHUX JIAMIHATIiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The fundamental basis of vacuum-deformation and ion-plasma technologies for creating nanostructured
multifunctional coatings and radiation-protective laminates

Pedepar yKpaiHCBKOIO:

Po3pobieHo BakyyMHO-IepopMaliiliHy TEXHOJIOTi0 OTPUMAaHHS PafiialliiHO-3axXMCHUX 6araTouapoBUx
TPUKOMIIOHEHTHUX KOMIIO3UTiB cucteMu Ti-Fe-W, sKi € NOTeHLiliTHO KOHKYPEHTO3JaTHUMU MTOPiBHSIHO 3
KOMIo3uTamu cucremu Al-Pb uepes Bullly Temneparypy IJIaBJIe€HHS iX CKJIaJOBUX. AHaJIi3 HaBeJeHUX
€KCIIEPUMEHTAJIbHUX JIaHUX PO 3aJIEXKHICTh pajliallitHO-3aXMCHUX XapaKTEPUCTUK IIaPyBaTUX KOMIIO3UTIB Bif,
IapaMeTpiB ix BHYTPIIIHbOI apXiTEKTypU CBiMUTD PO Te, 10 XapPaKTEPHOI0 OCOOJIMUBICTIO 3aXMCHUX BJIaCTUBOCTEN
KOMIIO3UTIB € IPUTAMaHHA LIM BJIACTUBOCTSIM €MEPIPKEHTHICTb, 3yMOBJIEHA HASBHICTIO iHTep(eNiciB MK mapaMu
pi3HOpigHUX MeTasliB. BakyyMHO-IyrOBUM METOLOM OcamKeHi ckianHosneroaHi CrVN ta CrN/VN 6araromaposi
HAaHOCTPYKTYPHI IIOKPUTTS. 31 3MEHIIEHHSIM TOBLIMHY 11apiB MeHI Hixk 100 HM iHTEHCUBHICTb BiioO6paskeHb (a3 Bif
inpuBinyansHux mapis CrN i VN pisko 3HMXKYyeTbcs. TBEpIiCTh Ta MOAYJIb YCiX 6araTomapoBUX OKPUTTIB 3pOCIU
MIOPIBHSIHO 3 HITPULIOM XPOMY, TBEPAICTb SKOro cTaHOBUTH 20 I'TIa. 3i 36iblIeHHSIM TOBIMHY MIAPiB TBEPLIiCTb
3pocrtae i gocsrae 30 I'Tla y mokpuTTiB i3 mapamu ToBirHOI 100 HM, nasi BoHa criagae po 28 ['Tla. KoediuieHT

TePTsI CTAaHOBUTH ~ 0,55, 1[0 3HaYHO MeHIe HiX y CrN, B yMOBax Cyxoro TepTsl IpU KiMHaTHii TeMrnepaTypi.

Pedepar aHIJ1iHCBKOIO:

The vacuum-deformation technology of obtaining radiation-protective multilayer three-component composites of
the Ti-Fe-W system, which is potentially competitive compared to Al-Pb composites due to the higher melting
point of their components, is developed. The analysis of the experimental data on the dependence of the radiation-
protective characteristics of the laminated materials shows that the characteristic feature of the protective
properties of composites is the inherent properties of these, due to the presence of interfaces between layers of
heterogeneous metals. Multicomponent CrVN and multilayered CrN/VN nanostructured coatings were deposited
by the vacuum arc method. The intensity of phase reflections from the individual layers of CrN and VN sharply
decreases with decreasing in the thickness of layers less than 100 nm. The hardness and modulus of all multilayer
coatings increases compared to chromium nitride, which has a hardness of 20 GPa. As the thickness of the layers
increases, the hardness increases and reaches 30 GPa in coatings with the thickness of the layers of 100 nm, then
it goes down to 28 GPa. The coefficient of friction is ~ 0.55, which is significantly less than for CrN, under dry
friction at room temperature.
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