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V. BimomocTi npo guceprauiio
Mosga guceprarii:
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Tema gucepranii:

1. Po3po6ka rpafiieHTHUX TEIJI03aXUCHUX IIOKPUTTIB Ta €JIEKTPOHHO-TIPOMEHEBOI TEXHOJIOTI] iX OCal)KeHHS Ha

JIONATKY ra30BUX TypOiH.

2. Development of graded thermal-barrier coatings and electron beam technology of their deposition on gas
turbine blades

Pedepar:

1. BusHa4y€HO YMOBM OCAI’)KEHHS HA MiTK/aLi TENJI03aXUCHOrO IIOKPUTTS i3 rpafjieHTOM XiMiYHOIO CKIany 1
CTPYKTYPH IO TOBIYHI i3 30BHIIIHIM K€PaMiYHUM MIAPOM LISIXOM €JIEKTPOHHO-IIPOMEHEBOTO BUIIAPY CyMillli
METaJliB (CIJIaBiB) i OKCUJB 3 Pi3HUM TMCKOM IIapu NIPU TEMIIEPATypi BUIIApy Y BUTJISAIi CIIPECOBAHOI TabJIETKH,
PO3TaIlIOBAHOI HAa TOPL KEPAMiYHOTO 3/IUTKA 3 IUOKCUAY LMPKOHIIO. [IpefcTaBiIeHO pe3yibTaTh JOCIiI)KEHHS
CTPYKTYpH I BJIACTUBOCTEM TPaZliEHTHUX TEIJIO3aXNCHUX IIOKPUTTIB MeTajl-KepaMikKa 3 [lepexifHo0 30HO0I0 Ha 6a3i
cucrem Al-ZrO2(Y203), Al-Pt-ZrO2(Y203) i Al-Y-ZrO2(Y203), oTpruMaHuX OJHOCTAJiliHUM IIPOLIECOM HaHECEHHSI.
OnTumizanis XiMidHOTO CKJIafy TabJEeTKY, 10 BUMIAPOBYIOTh, JO3BOJIsIE OTPUMYBATH IPaflicHTHE TEIJIO3aXUCHE
IIOKPHUTTS 3 BUCOKOI TEPMOLMKJIYHOIO JOBrOBIUHICTIO Ha MOBITPi. PO3ryisiHyTO MexaHi3M GopMyBaHHS IPaflieHTHUX

CTPYKTYP, SIKH OTPUMYIOTH IIJIIXOM €JIEKTPOHHO-TIPOMEHEBOI'0 BUIIAPy KOMIIO3ULIIMHOr0 KepaMiyHOTro 3/IUTKA Ha



OCHOBI IMOKCHUly LIMPKOHIIO Ha MiK/IaJKaX 3 )KapOMIlHUX CIJIaBiB. [IpencTraBieHo pe3yibTaTy JOCiI)KEHb
CTPYKTYPH 1 BJIACTUBOCTEN PEKOMEHIOBAaHUX IPAJliEHTHUX TEIJIO3aXUCHUX TOKPUTTIB
NiCoCrAlY+AICr/ZrO2(7Y203) i MexCy+NiAl /ZrO2(7Y203), sii ocaXy1oTh i3 1apoBoi ¢asu 110 OfHOCTALiNHIN

€JIEKTPOHHO-TIPOMEHEBI TEXHOJIOTII Ha JIONATKK ra30BUX TYPOiH.

2. Conditions have been determined for deposition on the substrate of a thermal barrier coating with a gradient of
composition and structure across the thickness with an outer ceramic layer by electron beam evaporation of a
mixture of metals (alloys) and oxides with different vapour pressure at the evaporation temperature in the form of
a compressed tablet located at the edge of a ceramic ingot of zirconium dioxide. The thesis presents the results of
investigation of the structure and properties of graded thermal barrier metal-ceramic coatings with a transition
zone on the basis of Al-ZrO2(Y202), Al-Pt-ZrO2(Y203) and Al-Y-ZrO2(Y203) systems produced by a one-step
deposition process. Optimization of the composition of the evaporation tablet enables producing a graded thermal
barrier coating with a high thermal cycle fatigue life. A mechanism is considered of formation of gradient
structures produced by electron beam evaporation of a composite ceramic ingot based on zirconium dioxide onto
high-temperature alloy substrates. The thesis presents the results of investigation of the structure and properties
of the recommended gradient thermal barrier coatings of NiCoCrAlY+AlCr/ZrO2(7Y203)and

MexCy+NiAl /ZrO2(7Y203) deposited from the vapour phase by one-step electron beam technology on gas turbine
blades.
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