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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 53.49

Tema guceprauii:
1. CTpyKTypOyTBOpPEHHSI Ta IJISXKU MifBUILeHHS QYHKIIOHAIbHYX BJIACTUBOCTEN TepMOOap'€pPHUX ra30TepMiYHUX

nokputTiB 3 ZrO2 Ha criyaBax Ti-Al

2. Structure formation and ways of functional properties improving for thermal barrier gas-thermal coatings from
ZrO2 on Ti-Al alloys

Pedepar:

1. O6'eKT HOCTiIKEeHHS - 3aJIEXKHICTh BJIaCTUBOCTEN TepMOobap epHUX MTOKPUTTIB Bif] BIACTUBOCTEN BUXITHUX
IIOPOUIKIB Ta CTPYKTYPH HANUJIEHUX OKPUTTIB. MeTa po60TH - po3pobKa TepMoOap'epHUX [IOKPUTTIB HA OCHOBI
JIiOKCUIY LMPKOHIIO 3 IOKPALEHNMU BJIACTUBOCTSIMU [IJIS1 3aXMCTY [ETajle 3 TUTAHOBUX CIUIABIB Ta aJIlOMiHIlIiB
TUTaHy. MeToY LOCiIpKeHHS -~ TepMIYHMI aHai3, pEHTIeHIBChKi JOCiIKeHHs, afcCOPOLiiHNI MEeTO, BUBHAYEHHSI
nuTomoi noBepxHi - BET, es1leKTpoHHA MiKPOCKOIisl, pEHTTE€HIBChbKA CIIEKTPOCKOIIis, TPAiEHTHUN METO[L
BUAMIPIOBaHHS TEIJIONPOBIAHOCTI, MiKpPOiTeHTyBaHHA. [IoKka3aHo, 10 3a paXyHOK HACJiAyBaHHS IIOKPUTTIM TOHKOI
CTPYKTYPH BUXiIHOTO MOPOLIKY, MOKHA IMOKPAIIATA MEXaHIYHI BIACTUBOCTI Ta 3HU3UTHU TEIJIONPOBIIHICTD

TepMoOap'epHUX IIOKPUTTIB Ha OCHOBI ZrO2. PO3KpUTO B3a€MO3B'I30K A1QY3iliHMX Ta OKUC/IIOBAJILHUX IIPOLECIB B



TepMo6ap'epHUX NOKPUTTSX 3 TiAICr 3B's13yr0unM MmapoM Ha nmigkaagkax 3 Ti-Al Ta TuTaHOBUX cIIaBiB. [TokasaHo
3aJIEXKHICTb IBUIIKOCTI Ta CTyIeH0 okucyeHHs TiAlCr ocHOBY Bifi MIKpOCTPYKTYpY 30BHIIIHbOTO APy ITOKPUTTS 3
ZrO2. 3anponoHOBaHO MOJEJIb TEIJIONPOBIAHOCTI IOPUCTUX IOKPUTTIB, 1110 BPAaXOBY€E HE JIULIE BiTHOCHUH 00'eM
nop, ane # ixHiit poamip. Ha AHTK im. O.K. AHTOHOBA IPOBEIEHO aTeCTalliliHi BUTPOOYBAaHHS PO3POOJIEHUX
TepMobap'epHUX NOKPUTTIB. BUnpo6yBaHHs NoKasajuy, o po3pobiieHe IOKPUTTS Mae MiBUILEHUI pecypc poboTH,
IIOPiBHSIHO 3 IIOKPUTTSIM, HAIIMJIEHUM 3 KOMEPLITHOTO ITOPOLIKY.

2. Investigations object - dependence of thermal barrier coatings properties from properties of feedstock powders
and structure of the coating. The purpose of the work is - development of zirconia-based thermal barrier coatings
with advanced properties for titanium alloys and titanium aluminides details protection. Investigations methods -
thermal analysis, x-ray investigations, adsorption method of specific surface definition - BET, electronic
microscopy, gradient method of thermal conductivity definition, microindent. It was shown that due to s
inheritance by the coating of fine feedstock powder structure, mechanical properties could be improved and
thermal conductivity of zironia thermal barrier coatings - reduced. Interconnection of diffusion and oxidation
properties were discovered in thermal barrier coatings with TiAlCr bond layer on the titanium and Ti-Al based
substrates. It was shown that behavior of TiAICr coatings during high-temperature oxidation depends on substrate
composition; witch, inturn, determined diffusion processes character on the border coating-substrate.
Dependence of velocity and degree of TiAlCr substrate oxidation from microstructure of outer ZrO2 layer was
shown. It was offered the model of porous coating thermal conductivity, taking into account not only relative
pores volume, but their size. On Antonov ANTK certification tests of developed coating were carried out. Tests
showed that developed coating had enlarged work time comparing to the coating from commercial powder.
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