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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

dyHpaMeHTaIbHi OCHOBU BaKyyMHO-ie(OPMalliiHAX Ta iOHHO-TIJIa3MOBUX TE€XHOJIOTIN 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

Pedepat yKpaiHCBKOIO:

Po3pobiieHa cepist TEXHOJIOTIYHUX MTPOLIECIB OCAIKEHHSI BAKYYMHO-IyTOBUM METOJIOM HaHOCTPYKTYPOBaHUX

I BOKOMITIOHEHTHUX ITIOKPUTTIB Ha OCHOBI Zr, Ti, Nb, Cr, Y, W, Ta 3 KoHLIeHTpallielo Jieryiounx enemeHTiB Bif 0 1o 100
%, a geskux Bing 5 1o 38. [lokas3aHo, 110 HAHOCTPYKTYPHI IOKPUTTSI CYTTEBO 6isblll pafialliiiHO CTiliKi B IOPIiBHSIHHI 3
METaJIOM TOTO X CKJaay (IpakTUYHO He pyiHYyIoThcs 10 80 cHa, 1o nepesullye 1o3y 4-x kammnadii B BBP 1000).
CknapgHonerosaHi nokputTs CrxV1-xN, 6araromaposi CrN/VN ta VN /MoN MaioTh HU3bKi Koe@illieHTU 3HOCY Ta
TepTs, XiMiYHYy IHEPTHICTB, i IPUAATHI B SIKOCTi CaMO3MalllyBaJIbHUX B TPUOOJIOTiYHMX KOHTAKTaX IIPU BUCOKHUX
temreparypax. [Tokpurrs 3i cknagom Ti65A17C28, ki mictsats ¢pasu TiC i o-Ti (Al) 3 posamipom kpucraimiTis 12 i 8 HM,
BiITIOBiIHO 3a KaBiTallil1HOO CTiliKicTIO B 3 pasy, a abpazusHoto B 30 pasiB nepesuulytoTh ciias Ti6Al4V i B 1,5 pasu
nokpuTTs TiN, Mo CBigUMTh NPO iX HaJI3BMYANHY IE€PCIEKTUBHICTb. PO3p006JIEHO Ta peasi3oBaHO BAKYYMHO-
nedopmarniiiHi TeXxHOJOTii OTPUMaHHS pafialiiiHO-3aXMCHUX 6araTomapoBux JaMinaris cuctem Al-Pb ta Ti-Fe-W,
sIKi [IpY OJIHAaKOBOMY 3HaueHHi KoedilieHTa ocnabneHHs MaoTe Ha 30 — 40 % MeHIly Bary, HDK €KBiBaJIeHTHUH 3a

pagialifiHMM 3aXMCTOM aJIIOMiHIN.

Pedepar aHIJ1iHCBKOIO:

A series of technological processes of vacuum-arc deposition of nanostructured two-component coatings on the
basis of Zr, Ti, Nb, Cr, Y, W, Ta with the concentration of alloying elements from 0 to 100% and some from 5 to 38
is developed. It is shown that nanostructured coatings are essentially more radiation resistant compared to metal
of the same composition (practically do not swelling up to 80 dpa, which exceeds the dose of 4 campaigns in VVER
1000). Hard-alloyed coatings CrxV1-xN, multilayer CrN/VN and VN/MoN have low wear and friction coefficients,
chemical inertness, and are suitable as self-lubricating in tribological contacts at high temperatures. Coatings with
Ti65A17C28 composition containing TiC and o-Ti (Al) phases with crystallite size of 12 and 8 nm, respectively, with
cavitation resistance 3 times, and with abrasion resistance for 30 times higher than Ti6Al4V alloy and for 1.5 times
than TiN coating, which testifies to their extraordinary prospect. Vacuum-deformation technologies for producing
radiation-protective multilayer laminates of Al-Pb and Ti-Fe-W systems have been developed and implemented,
which at the same value of the attenuation coefficient have 30 - 40% less weight than the equivalent radiation
protection of aluminum. Vacuum-deformation technologies for producing radiation-protective multilayer
laminates of Al-Pb and Ti-Fe-W systems have been developed and implemented, which at the same value of the
attenuation coefficient have 30-40% less weight than the equivalent in radiation protection of aluminum.
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