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AJIMa3HOTO BUIJIAIP)KYBaHHA

2. Improving the quality of gas-turbine engine parts produced by selective laser sintering by means of diamond
smoothing

Pedepar:

1. Incepraliito pUCBsIYEHO BUPIIIEHHIO Ba’KJIMBOTO HAYKOBO-TIPUKJIAIHOTO 3aBJIaHHSI 1010 pO3LIMPEHHS cepu
3aCTOCYBaHHS aIMTUBHUX TEXHOJIOTIN Ta MifBUILIEHHS SKOCTI TIOBEPXHEBOTO LAPY AeTasel, BATOTOBJIEHUX 3
HiKeJIEBUX CILJIaBiB Ta CIIJIaBiB HA OCHOBI aJIIOMiHia TUTaHY, OTPMMAaHMX 3a JOIIOMOTOI0 CEJIEKTMBHOIO JIa3€PHOTO
crlikaHHs. Briepie Ha OCHOBI HayKOBOI'O IiIX0ly OOIPYHTOBAaHO 3aCTOCYBAHHS aJIMa3HOIO BUTJIATKyBaHHS JJ1s1
3MILHEHH LMX JeTajell. BUKOHaHO OLiHKY TEOPETUYHUX Ta IPAKTUYHUX MiIXOiB IO0L0 3aCTOCYBAHHS aJIMa3HOTO

BUTJIA[IPKYBAHHA [J15 3MiI_LHeHHH KOHCTPYKTHUBHUX KOHL{CHTpaTOpiB HaIIpy>X€Hb ,I[eTaJIeI/UI, OTPUMAaHUX 3d OOIMMOMOTIOI0



TPAAMLIMHNX Ta AAUTUBHUAX TEXHOJIOTIN, HACAMIIEPE] CEJIEKTUBHOIO JIA3€PHOrO CIIikaHHs. BusHayeHo
3aKOHOMIipHOCTI (pOpMYyBaHHS SIKOCTi [IOBEPXHEBOTO LIApy JeTajieil, BATOTOBJIeHUX 3i craBy DI1609-111, mics
aJIMa3HOTO BUIJIA/I)KyBaHHS Ta MOro BIVIUB Ha OIip BTOMi. BcTaHOB/IEHO 3aKOHOMIpPHOCTI (POPMYBaHHS SIKOCTI
[IOBEPXHEBOTO APy IIPY 3MilJHEHHI KOHCTPYKTABHUX KOHIIEHTPATOPiB HAIIPY>KEHb [I€Tayel, BUTOTOBJIEHNUX 3i
crniaBy INCONEL 718 Ta cniziaBy Ha OCHOBI amoMminizga Tutany OX45-30DS, Ha nifcTaBi KOMILIEKCHOTO
IOCIIiIPKEHHS XapaKTEPUCTUK ITIOBEPXHEBOTO LIaPy i BIUIMBY Ha HUX TEXHOJIOTIYHMX YMHHUKIB a7IMa3HOTO
BUIJIQJ)KYBaHHS y B3a€MO3BSI3KY 3i 3MiHOI reoMeTpii BUIJIai)KyBaya. BCTaHOBJIEHO BIJIUB 3aJIMIIKOBOI IOPUCTOCTI
IIOBEPXHEBOTO 11apy AeTaseil 3i CIIaBy Ha OCHOBI amoMiHifa Tutany OX45-30DS nicyist CeJIeKTUBHOTO JIa3€PHOTO
CIlikaHHS Ha e(pEeKTUBHICTb aJIMa3HOTO BUTJIAIKyBaHHS. BU3HaueHO BeIMYMHY Ta 32aKOHOMIDHOCTI BILJIUBY
PEKMMHUX [TapaMeTPiB aJIMa3HOrO BUIJIA/IKYBaHHS HAa IapaMeTpU 3aJIMIIKOBOI OpUcTOCTi. Po3pobsieHo
TEXHOJIOTiYHI peKOMEeHallii 1010 BUKOPUCTAHHS aJIMa3HOTO BUITIAIKyBaHHS (PaLliOHAJIbHI pEXXKUMU, YMOBU
06pOO6KU, TEOMETPIsl IHCTPYMEHTIB) i 0OMEXKEHHSI iX BUKOPUCTAHHS /1711 00POOKU KOHCTPYKTUBHUX KOHLIEHTPATOPiB
HaIpyXeHb 10710 3a6e31e4eHHs] BUCOKOI SKOCTI i IPOAYyKTUBHOCTI NpolLiecy 3MilJHEHHSI I0BEPXOHb JeTajen

ra3oTypOiHHUX JIBUTYHIB.

2. The dissertation is devoted to the solution of an important scientific and applied task of expanding the scope of
application of additive technologies and improving the quality of the surface layer of parts made of nickel alloys
and alloys based on titanium aluminide obtained by selective laser sintering. For the first time, on the basis of a
scientific approach, the use of diamond smoothing to strengthen these parts is substantiated. An evaluation of
theoretical and practical approaches to the application of diamond smoothing to strengthen the structural stress
concentrators of parts obtained using traditional and additive technologies, primarily selective laser sintering, was
performed. The regularities of the formation of the quality of the surface layer of parts made of DI1609-111 alloy
after diamond smoothing and its effect on fatigue resistance were determined. The regularities of the formation of
the quality of the surface layer during strengthening of structural stress concentrators of parts made of INCONEL
718 alloy and titanium aluminide-based alloy OX45-30DS have been established, based on a comprehensive study
of the characteristics of the surface layer and the effect on them of the technological factors of diamond
smoothing in relation to the change in geometry smoothing machine The influence of the residual porosity of the
surface layer of parts made of an alloy based on titanium aluminide OX45-30DS after selective laser sintering on
the efficiency of diamond smoothing was determined. The value and regularities of the influence of the mode
parameters of diamond smoothing on the residual porosity parameters were determined. Technological
recommendations for the use of diamond smoothing (rational modes, processing conditions, tool geometry) and
limitations of their use for processing structural stress concentrators have been developed to ensure high quality
and productivity of the process of strengthening the surfaces of gas turbine engine parts.
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