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ra3oTypOiHHUX JBUTYHIB

2. Development of Technologies for Obtaining Complex-Shaped Castings for Gas Turbine Engine Components.

Pedepar:

1. lucepTariis nmpucBsyeHa po3pobIeHHIO TEXHOJIOTIYHUX MTPOLIECiB BUTOTOBJIEHHS KEPaMiyHUX 060JIOHKOBUX (POPM
3a pa30BUMU MOJEJISIMY, 110 OJE€P>KaHi 3a AONOMOrow 3D-IpyKy, [ JIMTTS CKIAAHONPOQiNbHUX IeTaylel.
BukOHaHO aHasli3 Cy4aCHUX TEXHOJIOTIN JIMTTS BUJIMBKIB 32 MOJEJISIMY, 110 BUTOILIIOIOTHCS, i3 JKApOMILHUX
HiKeJIeBUX CIUIaBiB ISl JIONIATOK Ta30TypOiHHUX IBUTYHIB. Ha OCHOBI orsisiny JiiTepaTypHUX AKepesl Ta OJaJIbIIoro
MOPiBHAJIBHOTO OLIIHIOBAHHS BJIACTUBOCTEN KEPAMIYHMX MaTepiasiB 3[iiCHEHO aHali3 IOLibHOCTI IX 3aCTOCYBaHHS

17151 3a0€3MeYeHHsT HeOOXiTHMX MIIJHICHUX XapaKTePUCTUK KePaMiYHMX 000JIOHKOBUX (POPM, IPU3HAYEHHUX JJIs1



IJIaBKU >KapOMIIIHUX CIJIaBiB. Bu3HaueHo, 110 MaTepianyu Ha OCHOBI €JIEKTPOKOPYHAY, JUCTEH-CUTiMaHiTy i Remasol
Premium Plus MatoTe MilIHiCTb Ha pO3pUB B cupoMy cTaHi 6isbuie 3,0 MIla. Ile npu6si13HO B [Ba pa3u epeBUILye
MinHicTh BinnoBinHux Kepamik Ha ETC. ITicsist nposkapioBaHHS iX MilIHICTb 3pOcCJjia TaKOX B J1Ba pa3u. Po3pobiieHo
TeXHi4YHi peKoMeHaallii BUTOToBIeHHs jonaTok I'T/l B mpolieci BUKOpUCTaHHS MJIaCTUKOBUX MOJEJe Ta
KepaMiyHux cyMmimiei 3 38’13yBajibHIMU KOMIIOHEHTaMu Ha BOJHIlN 0CHOBI MeTonoM 3D-zapyky. Lle puseso no
CTBOPEHHSI i OOI'PYHTYBaHHSI TEXHOJIOTIYHOTO MIPOLIeCy Ofiep>KaHHs BUJIMBKIB 3 KOPO3iIHOCTIMKUX CIJIaBiB Ta
NiABUILEHHS SIKOCTi BUPOOIB 3 HUX, CKOPOYEHHS MOr0 4acy Ta 3aXUCTy HaBKOJIMIIHbOTO CEPEAOBUIIA Bif| MIKiAJINBUX

PEYOBUH [1JI1 MaJIOCEPiHOro BUPOOHULTBA (peMOHT ['T/l, ctBOopeHHs: HOBUX ['T]] 4eTBEPTOro MOKOJIIHHS).

2. The dissertation is devoted to the development of technological processes for manufacturing ceramic shell
molds using single-use patterns obtained by 3D printing for casting complex-shaped components. An analysis of
modern investment casting technologies for producing castings from heat-resistant nickel-based alloys intended
for gas turbine engine blades has been conducted. Based on a review of literature sources and subsequent
comparative evaluation of the properties of ceramic materials, the feasibility of their application for ensuring the
required strength characteristics of ceramic shell molds designed for the casting of heat-resistant alloys has been
assessed. It was determined that materials based on electrocorundum, kyanite-sillimanite, and Remasol Premium
Plus possess tensile strength in the green state exceeding 3.0 MPa — approximately twice that of their ES-based
counterparts. After firing, their strength similarly doubled. Technical recommendations were developed for the
manufacturing of gas turbine engine blades using plastic models and ceramic slurries with water-based binders by
3D printing. This resulted in the development and justification of a technological process for producing castings
from corrosion-resistant alloys with improved product quality, reduced production time, and minimized
environmental impact for small-batch production (GTE repair and development of next-generation GTEs).
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