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ra3oTypOiHHUX JABUTYHIB

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

Pedepar:

1. Incepraliist npucBsYeHa po3poOJIEHHIO TEXHOJIOTIYHUX IIPOLECiB BUTOTOBJIEHHS KEPAMiYHMX 000JIOHKOBUX (GOPM
3a pa30BUMU MOJIEJISIMY, 110 OfleP>KaHi 3a AONOMOror 3D-IpyKy, [jis JIMTTS CKIIAZHONPOPINIbHUX eTaynei.
BuKOHaHO aHasi3 cy4acHUX TEXHOJIOTIH JIUTTSI BUJIMBKIB 32 MOJEJISIMY, 1I0 BUTOILJIIOIOTHCS, i3 KapOMILIHUX
HiKeJIEeBUX CIUIABIB 7151 JIONIATOK ra30TypOiHHUX IBUTYHIB. Ha OCHOBI Oy JiiTepaTypHUX AKepeJl Ta OJAJbIIOro
MOPiBHSJIBHOTO OLIiHIOBaHHS BJIACTUBOCTEN KEPAMiYHMX MaTepiasliB 3[iiCHEHO aHali3 OLIbHOCTI IX 3aCTOCYBaHHS
17151 3a6e3redeHHs] HeOOXiMHUX MillHICHUX XapakTepPUCTUK KepaMiYHUX 000JI0HKOBUX (DOPM, MTPpU3HAYEHUX [JIs1
IIJIaBKY >KapOMILIHUX CIIaBiB. BU3Ha4YeHO, 1[0 MaTepiald Ha OCHOBI €JIeKTPOKOPYHY, IUCTEH-CUIiMaHiTy i Remasol
Premium Plus MaloTe MiIHiCTb Ha pO3pUB B cupoMy cTadi 6inbuie 3,0 MIla. Ile mpu6i13HO B Ba pa3u MEPEBUIILYE

MIlIHICTb BifinoBigHux kepamik Ha ETC. [Ticysa mposkaproBaHHS iX MII[HICTb 3pOCyia TaKOX B J1Ba pa3u. Po3pobieHo



TE€XHIYHI peKOMEHIALii BUrOTOBJIEHHS jionaToK ['T]l B Iponeci BUKOPUCTAHHS IIJIaCTUKOBUX MOZEJIEN Ta
KepaMiyHux cymiliei 3 38’93yBajlbHIMU KOMIIOHEHTaMu Ha BOJHIlN 0cHOBI MeTonoM 3D-apyky. Lle puseso no
CTBOPEHHS i OOI'PYHTYBaHHSI TEXHOJIOTIYHOTO MIPOLIECY OfIEP>KaHHS BUJIMBKIB 3 KOPO3iHOCTIMKMUX CIJIaBiB Ta
IiABUILEHHS SIKOCTi BUPOOIB 3 HUX, CKOPOYEHHS MOr0 4acy Ta 3aXUCTy HaBKOJIMIIHbOTO CEPEJOBUIIA Bifl MKiAJINBUX

PEYOBUH 117151 MajlocepiiiHoro Bupo6oHuLTBa (peMoHT I'T/l, cTBopeHHst HOBUX ['T]] 4eTBEpPTOro NOKOJiHHS).

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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