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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 81.35.33.11

Tema guceprauii:
1. MeTton popmyBaHHS ABOMIPHUX (PYHKLIOHATIBHO-TPaiEHTHUX IIOKPUTTIB

2. Method of formation of two-dimensional functionally graded coatings

Pedepar:

1. O6'eKT moOCIiIKEHHS - IpoLecu POPMYBaHHS (PYHKLIOHAJIbHO-TPalieHTHUX IIOKPUTTIB. MeTa - MeToau
(opMyBaHHS IBOBUMIPHUX (PYHKIIOHATIbHO-TPA/liEHTHUX IIOKPUTTIB i TEXHOJIOTIYHE IPKEPeJIO MJIa3MU [J1s1 IOTO
pearnizauii. MeTonu IOCTiIKEHHS - BOCIiIpKEeHHS JIOKAJIbHUX XapaKTE€PUCTUK IJIa3MU IIPOBOJUIIMCS 3
BHMKOPHMCTaHHSIM allpOOOBAHMX 30HA0BUX METOMIB. JJOCiIKeHHsI 3pa3KiB IPOBOJIUINACS METOAMU €JIEKTPOHHOI
MiKpockollii. Pe3ynbraTtu - HoBa cxema (OPMYBaHHS IBOBUMIPHHUX (PYHKLIOHAJIbHO-TPAliEHTHUX ITIOKPUTTIB;
MaTeMaTHU4Ha MOJIeJIb, IO ONUCYe npouec GOpMyBaHHS IBOBUMIpHUX (PYHKIIOHATIBHO-TPa/liEHTHUX IIOKPUTTIB;
HOBAa CX€Ma PO3MOpOIIyBaIbHOI cucTeMyu. HoOBU3HA - PO3PO6IEHO MaTEMAaTUYHY MOJIEJIb IIPOLLECY TIEPEHECEHHS
Marepiany KaToAiB-MillleHe! Ha IIOBEPXHIO MiJKIALKNA; PO3PO0JIEHO METO], BAKOPMCTAaHHS PO3IIOPOLIYBaJIbHO]
CHACTEMH 3 IIPOTAKHOIO 30HOIO IIPUCKOPEHHS JIs1 PO3IIOPOIIEHHS BEJIMKOI KiJIbKOCTI KaTOiB-MillleHEeN 3a

iHIMBiAyaIbHUMU ITPOrpaMaMy; 3aIIPOTIOHOBAHO ITPUHIKUIT QYHKIiOHYBAaHHS iHBEpCHOI MarHeTPOHHOI



PO3MOPOIIYBaJIbHOI CUCTEMU 3 Fa30BUM aHOJIOM, CEKLIIOHOBAHUMHU KaTOJHMUMU By3JIaMU i OCbOBUMU TIOTOKAMU
II71a3MH, 3TiJTHO 3 SIKUM KOXKHA 3 ii yacTrH Moxke QyHKIIOHYBaTU He3aJIesKHO; BIlepliie BCTAHOBJIEHO 3aJIEKHICTh MK
CTYIIEHEM CEKLiOHYBaHHS KaTOiB-MillleHEH i [jiartla30HOM PEryJII0BaHHS IUPUHU NIEPEXigHOI 30HM MIXK IiITHKaMU
3 MOKPUTTSIMU Pi3HOro cKkiaay. CTymiHb YIPOBAIPKEHHSI - pe3yJbTaTu AUCePTaLiliHOi po60TU BUKOPUCTOBYIOTHCS Ha
JIT "3anopizbke MamMHOOYAiBHE KOHCTPYKTOPChKeE 610po "[Iporpec” imeHi akagemika O. I'. IBueHKa, pe3yibTaTi
IOCIIiIKeHb BUKOPUCTaHi y HaljioHaslbHOMY a€pOKOCMIYHOMY yHiBepcuTeTi iM. M. €. JKyKOoBCBKOT0O "XapKiBCbKUI
aBiallifiHMIi iIHCTUTYT"; rajly3b BUKOPMCTAHHS - aBiaJIBUTyHOOYJyBaHHSI.

2. The object of study - the processes of formation of functionally-graded coatings. Target - methods of formation
of two-dimensional functionally-graded coatings and technological plasma source for its implementation. Methods
of research - the study of local characteristics of the plasma were performed using proven probe methods.
Investigation of coated samples was carried out by electron microscopy. Results - the new scheme of formation of
two-dimensional functionally graded coatings; a mathematical model to describe the process of formation of two-
dimensional functionally-graded coatings; new scheme of sputtering system. Novelty - developed and
experimentally confirmed mathematical model of the transfer of the cathode-targets material to the substrate
surface; proposed the principle of the inverted magnetron sputtering system with a gas anode, cathode partitioned
nodes and axial plasma streams, according to which each of its parts can function as an independent sputtering
system; developed a method of using a sputtering system with an extended acceleration zone for sputtering the
set cathodes target individual programs; the dependence between the degree of partitioning the cathode-target
range and adjust the width of the transition zone between the coated portion of different composition. The degree
of implementation - results of the thesis are used in Zaporozhye Machine-Building Design Bureau Progress State
Enterprise named after Academician A.G.Ivchenko, the results of the studies used in the National Aerospace
University "Kharkiv Aviation Institute". The area of using - aircraft engine building.
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