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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

di3nKO-TEXHOJIOTiYHI OCHOBU NPOLECiB IOHHO-I171a3MOBOi 06POOKM KOHCTPYKLIMHUX MaTepiasliB, CTBOPEHHS
HOBITHIX (PYHKLIiOHAJIbHUX TIOKPUTTIB Ta JOCJIiIKEHHS iX (PyHIAMEHTaJIbHUX BIACTUBOCTEN 1711 BUKOPUCTAHHS B

aTOMHIll eHepreTuli, MalmrMHoOyIyBaHH] Ta MeIULIMHI

Ha3zBa po6oTH aHTIJIilICbKOIO:

Physical and technological bases of ion-plasma treatment of structural materials, creation of new functional
coatings and study their fundamental properties for use in nuclear power, engineering and medicine

Pedepar yKpaiHCBKOIO:

B po6oTi HaBeZieHO eTalbHUM aHaJli3 YMOB CUHTe3y anmasonogi6Hux (DLC) miiBok Ta ix 3B'S30K 3 BJIACTUBOCTSIMU
oCTaHHiX. [JoBefeHo, o HalbiIbLI IEPCIEKTUBHOIO € 6araTomapoBa KOHCTPYKList ToBcToro DLC mokpuTTs 3
rpajlieHTOM MOT0 TBEPHOCTI BiJl HU3bKOi 4O BUCOKOI, IK€ CUHTE3YETLCS 3 BYIJIELeBOi y1a3Mu. Ofep>kaHo psf,
OpI/II‘iHa]IbHI/IX peByJIbTaTiB I10 BCTAHOBJIEHHIO BBEI(-ZMOBBHBKiB7 10 JO3BOJINJIO IIOJATU 3daBKY Ha ITATEHT 10 TOBCTUM
nokputtsam DLC. TTopsiz, 3 1M, BUBYEHO BIUIUB 4YacCy HOHHO-TIJIa3MOBOT'O a30TyBaHHSI TBEJIbHUX TPYOOK 3i CILIaBy
Zr-1Nb Ha ix TPUBKICTb 4,0 OKMCHEHHS y BogsHil napi npu 600...1200 oC. BusiBieHo, 1110 3a/1€KHO Bif yacy
00pOO6JIEHHS TBEPiCTh 3Pa3KiB 10 TOBIIMHI CTiHKY TPYyOKHU 36inbu1yeThes Big 2 no 3 GPa, a Ha noBepxHi — 1o 12 GPa.
A30TOBaHi TPyOKU OKUCJIIOIOTHCS HAbAraTo CUJIbHIlIE 32 pPO3TPiCKyBaHHS i po3lIapyBaHHs OKCUJIHOTO LIapy
MOPIBHAHO 3 BUXiIHUM CTaHOM. BUKOPHCTOBYYM CKaHyI04y €JIEKTPOHHY MiKPOCKOIIiI0, EHEPrOAUCIIePCIHNN
aHa’li3, peHTTeHiBCbKY IU(PPaKTOMETPil0, HAHOIHAEHTYBAaHHS, TECTU Ha a[ire3ilo Ta TECTU Ha TePTs AJIs
IocinKeHHs eeKTy BIUVIUBY CTPyMY IyTM Ha MOP(OJIOrilo IOBEPXHi, CKJIaJ, CTPYKTYPY Ta MEXaHivyHi Ta
TpUOOJIOTiUHI BIaCTUBOCTI MOKPUTTIB AICrN Ta focCifiKeHo BIIMB 3MiHU TUCKY a30Ty MPY OCall)K€HHi Ha
MOPQOJIOTilo MOBEPXHI, CKJIall, CTPYKTYPYy Ta MeXaHiuHi B1acTUBOCTi MOKpUTTiB VMON. OTpuMaHi pe3ysibraTi
BKa3yIOTb Ha MOXJIMBICTb Ta [I€PCIIEKTUBHICTb BUKOPUCTAHHS po3pobsieHuX NoKpuTTiB cuctem AICrN ta VMoN s

3aXUCTy ,HeTaJIeI‘/'I MallrH Ta SMEHIIEHHA 3HOCY T1ap TEPTA.

Pedepar aHIJIiHCBKOIO:

The work presents a detailed analysis of the conditions of synthesis of diamond-like (DLC) films and their
relationship with the properties of the coating. It is proved that the most promising is the multilayer construction
of a thick DLC coating with a gradient of its hardness from low to high, which is synthesized from carbon plasma. A
number of original results on the establishment of relationships were obtained, which allowed to apply for a patent
on thick DLC coatings. In addition, the influence of the time of ion-plasma nitriding of Zr-1Nb alloy tubes on their
durability to oxidation in water vapor at 600...1200 oC was studied. It was found that depending on the treatment
time, the hardness of the samples along the tube wall thickness increases from 2 to 3 GPa, and on the surface - up
to 12 GPa. The nitrided tubes are oxidized much more strongly with cracking and delamination of the oxide layer
compared to the initial state. By applying scanning electron microscopy, energy dispersive analysis, X-ray
diffractometry, nanoindentation, adhesion tests and friction tests to investigate the effect of arc current on the
surface morphology, composition, structure and mechanical and tribological properties of AICrN coatings and
investigated the effect of changing nitrogen pressure during deposition on the surface morphology, composition,
structure and mechanical properties of VMoN coatings. The results obtained indicate the possibility and
perspective of using the developed coatings of the AICrN and VMoN systems to protect machine parts and reduce
the wear of friction pairs.

IH,Z[eKc YIK: 621.78; 621.785.5, 621.793, 621.793.1, 620.197; 621.793 /.794, 620.17, 620.178
Koau remaTuyHHX py6an: 53.49.19, 55.22, 55.22.19.15, 81.33.33
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