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With the development of the modern Ukrainian gas turbine industry, the
designs of gas turbines and installations are being improved, and as a result, the
designs of blades are becoming more complicated, which leads to a sharp increase
in the labor intensity of the production of castings and requires the setting of the task
of increasing the efficiency of the process while simultaneously improving the
quality of castings. The analysis of publications shows that the majority of research
works on the casting of gas turbine blades are devoted to the development of new
alloy compositions, while little attention is paid to ceramic casting molds, although
the latter significantly affects the formation of properties, geometry and quality of
cast blades [1-3].

Taking into account the complexity of the geometry of complex profile parts,
the manufacture of these highly loaded elements of the GTE is difficult. Surface
roughness should be up to 1.25 um, and a significant number of critical forming
surfaces should be kept under control. Control of compliance with the requirements
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for the accuracy of the geometric parameters of the surfaces of parts at the level of
5-7 qualities is extremely important.

The following are the requirements for a ceramic mold that ensures obtaining
parts of the appropriate quality:

* chemical inertness to the model mass and metal;

« strength, which will allow the form to avoid deformation when interacting
with the casting, to withstand static and dynamic pressures of the melt;

* susceptibility to shrinkage of the alloy;

* ensuring proper surface roughness and high accuracy of the size of the
finished product [4]. Despite the long-term experience of turbo-building enterprises
of Ukraine, the lack of blade castings is quite high (sometimes reaching 60%). The
highest percentage of defects (up to 40%) is due to heterogeneity, thermal cracks
and gouging of the rods, which are formed at the stage of obtaining ceramic forms
due to the imperfection of the used model masses, molding and rod materials.
Because of this, enterprises bear high production losses, therefore, the development
of measures aimed at reducing shortages is an urgent task [5]. The development of
new gas turbine designs or their improvement requires the production of
experimental batches of blades, the term of which is currently from 6 months to 1
year, which is connected with the long-term process of manufacturing equipment.
An effective solution to this problem can be the use of additive technologies in the
production of one-off models of blades. The issue of environmental friendliness of
processes is no less relevant. In particular, in the manufacture of ceramic molds,
ethyl silicate is currently used as a binder, which requires organic explosive and fire-
hazardous solvents (ethyl alcohol, acetone). Ceramic rods based on corundum and
fused quartz are mainly used to produce cooled GTE blades from heat-resistant
nickel-based alloys by casting according to melting models [6]. In order to increase
the output of a suitable casting, it is necessary to obtain the inner surfaces of the
blades with minimal hydrodynamic resistance, the absence of hydrogen in the
process of removing ceramics, and the exclusion of harmful components that contain
fluorine. As a result of the work, environmentally friendly water-based binders will
be proposed for the production of ceramic forms, which are not inferior to ethyl
silicate binders in terms of technological characteristics, as well as new
compositions of model masses and new technologies for the production of
disposable working models and guide vanes of gas turbines. Polymer materials and
technologies for additive manufacturing of single-use blade models from them will
be determined, as well as optimal modes of removing models from ceramic molds.
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HauionanbHuil yHiBepcuTeT 0iopecypciB i
NPUPOAOKOPUCTYBAHHSA Y KPAIHU

DakyJbTeT KOHCTPYHBAHHS TAa AU3ANHY

3BIPHUK TE3 JOIIOBIJIEHN
XXII MDKHAPOJTHOT OHJIAMH-KOH®EPEHIIIT HAVKOBO-
[TEJATOI'TYHUX TTPALIIBHUKIB, HAYKOBUX CITIIBPOBITHUKIB
TA ACITIIPAHTIB
«ITPOBJIEMU TA TTEPCIIEKTUBU PO3BUTKY TEXHIUHUX TA
BIOEHEPTETUYHUX CUCTEM ITPUPOJOKOPUCTYBAHHS:
KOHCTPYIOBAHHS TA TU3AWNH»
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30ipauk Te3 gpomoBiger XXII  MixHapoaHOi  OHJIAMH-
KOH(epeHii HayKOBO-IIE€JarOTTYHUX IpaliBHUKIB, HAayKOBHUX
CHiBpOOITHUKIB Ta acmipaHTiB «lIpoOiemMu Ta NEPCHEKTUBH PO3BUTKY
TEXHIYHUX Ta OIOCHEPreTUYHUX CHUCTEM  MPUPOJOKOPUCTYBAHHS:
KOHCTPYIOBaHHSA Ta nu3anm». — K., 2023. - 112 c.

30ipHUK PEKOMEHJOBAHO JO [JPYKy PpIIIEHHSIM BYEHOI paau
bakyJIbTeTy KOHCTPYIOBAaHHS Ta Au3aiiHy HallloHaJIbHOTO YHIBEpCUTETY
OlopecypciB 1 NOpUPOAOKOpUCTYBaHHS Ykpainu Big 18.04.2023 p.,
npoToKoa Ne 9.

B 30ipHUKY mOpeAcTaBlieHI Te3MW JIOMOBIJCH HAyKOBO-IEAAroriyHuX
NOpaliBHUKIB, HAYKOBUX CHIBPOOITHUKIB Ta acmipaHTiB (aKyJIbTETy
KOHCTpytoBaHHs Ta Au3aiiny HYBIll Ykpainu, npoBigHUX 3aKiaiB BUILOI
OCBITH, B SIKMX PO3IISIAAIOTHCSA 3aBEPIICHI e€Tanmu po3poOOK 3 MaIluH 1
oO0JlaJHAHHS CLIBCHKOTOCIIOAAPCHKOrO0 BHUPOOHUIITBA, MPOMHUCIOBOTO 1
IMBIILHOTO  OyAIBHMIITBA, POOOTOTEXHIKM, MeXaHi3allii CUIbChKOTO
rocrojapcTBa, OYIIBHUIITBA CIIBCHKHUX TEPUTOPIM, KOHCTPYIOBaHHS 1
HAJIMHOCTI  MAaIIMH IS CUIBCBKOTO 1  JICOBOIO  T'OCHOJApCTB,
YIOCKOHAJIEHHSI Ta HOBHUX pPO3pOOOK OI10TEXHOJIOTIYHUX MPOIECIB 1
TEXHIYHUX 3aCO0IB.
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