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1. TlinBrIeHHs IKOCTi feTasnell ra30TypOiHHUX ABUTYHIB, OTPUMAHUX CEJIEKTUBHUM JIa3€PHUAM CITIKaHHSM, HIJISIXOM

AJIMa3HOTO BUIJIaI)KyBaHHA

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

Pedepar:

1. Incepraliito NpUCBsYE€HO BUPIIIEHHIO BAKJIMBOIO HAyKOBO-IIPUKJIAIHOTO 3aBJAHHS 1010 PO3MUPEHHS chepu
3aCTOCYBaHHS aIMTUBHUX TEXHOJIOTIN Ta MifBUILIEHHS SIKOCTi TIOBEPXHEBOTO APy AeTasel, BATOTOBJIEHUX 3
HiKeJIEBUX CILJIaBiB Ta CIIJIaBiB HA OCHOBI aJIIOMiHIIa TUTaHY, OTPMMAaHMX 3a JOIIOMOTOI0 CEJIEKTMBHOIO JIA3€PHOTO
CIIiKaHHS. Briepiie Ha OCHOBI HAyKOBOTO MiAXOLy OOIPYHTOBAHO 3aCTOCYBAHHS aJIMA3HOTO BUTJIAIKYBaHHS IJIs1
3MIlJHEHHS LUX JeTajieil. BUKOHaHO OLiHKY TEOPETUYHUX Ta IPAKTUYHUX MiTXOiB IO0J0 3aCTOCYBAHHS aJIMa3HOTO
BUTJIA[PKYBaHHS 1151 3MILIHEHHSI KOHCTPYKTMBHUX KOHLIEHTPATOPiB HAIIPYKEHb JIeTajlel, OTPUMAHUX 3a JOIIOMOI 00
TPaJULIHUX Ta AAUTUBHUX TEXHOJIOTIH, HacaMIlepe] CEJIEKTUBHOTO JIa3€PHOTO CIiKaHHSA. Bu3HayeHO
3aKOHOMIpHOCTI (P OPMYBaHHS SIKOCTi IOBEPXHEBOTO APy HeTajleil, BATOTOBJIeHUX 3i ciuiaBy DI1609-111, mics

aJIMa3HOTO BUIJIA/I)KyBaHHS Ta MOro BIUIUB Ha OIip BTOMi. BcTaHOB/IEHO 3aKOHOMIpHOCTI POPMYBaHHS SIKOCTI



[IOBEPXHEBOTO APy IIPY 3MilJHEHHI KOHCTPYKTUBHUX KOHLIEHTPATOPiB HAIIPY>KEHb I€Ta/lel, BATOTOBJIEHNUX 3i
crsiaBy INCONEL 718 Ta crizaBy Ha OCcHOBI amoMiniza Tutany OX45-30DS, Ha nifcTaBi KOMIILIEKCHOTO
IOCJIIKEHHS XapaKTEPUCTYK [TIOBEPXHEBOTO 1IAPY i BIJIMBY HA HMX TEXHOJIOTIYHMAX YMHHYKIB aJIMa3HOTO
BUIJIQJI)XYBAaHHS y B3a€MO3BI3KY 3i 3MiHOIO reOMeTpii BUIJIai)KyBaya. BCTaHOBJIEHO BIJIMB 3aJIMIIKOBOI IOPUCTOCTI
IIOBEPXHEBOTO 11apy AeTasell 3i CIIaBy Ha OCHOBI amoMiHifa tutany OX45-30DS mnicyist CeJIeKTUBHOTO JIa3€PHOTO
criikaHHS Ha €e(PeKTUBHICTb aJIMa3HOTO BUTJIa/IKyBaHHS. BU3Ha4YeHO BEJIMYMHY Ta 3aKOHOMIDHOCTI BIIJIMBY
PEKMMHUX [TapaMETPiB aJIMa3HOTO BUIJIAMIKYBAHHS HAa NapaMeTPpU 3a/IMIIKOBOI OpUCTOCTI. Po3pobieHo
TEXHOJIOTiYHI PEKOMEeHaLlii 010 BUKOPUCTAHHS aJIMa3HOTO BUITIAKyBaHHS (PaLliOHAJIbHI PEXKUMU, YMOBU
00pOOKY, reOMeTpisl IHCTPYMEHTIB) i 0OMe>KeHHS! iX BUKOPUCTaHHSI 111 00POOKY KOHCTPYKTUBHUX KOHIIEHTPATOPiB
HaIpyXeHb 10710 3a6e31e4eHHs] BUCOKOI SKOCTI i IPOAYKTMBHOCTI IpOLieCy 3MilJHEHHSI I0BEPXOHb JeTajein

ra3oTypOiHHMX 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-I1I 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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