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1. Po3po6ka TexHo0rii 41CTOBOi 0OpOOKM JIONIATOK TypOiHU TYpOOHACOCHOIO arperarty, BUTOTOBJIEHUX MeTOLoM 3D
APYKY.

2. Development of the technology for finishing the turbine blades of a turbopump unit, manufactured using the 3D
method.

Pedepar:

1. Inceprauifiny po60Ty IPUCBSIYE€HO PO3pOOLIi i BIPOBaIKEHHIO TEXHOJIOTII Y4MCTOBOI 0OPOOKM JIONATOK TypOiH
TypOOHACOCHMX arperariB BUTOTOBJIEHUX aAUTUBHUM MeTOOM. OTHUM 3 OCHOBHUX €JIEMEHTIB TYPOOHACOCHOTO
arperary € poboue KoJjieco TypOiHH, 0 eKCIUTyaTyeTbCs TPU BUCOKOTEMIIEPATYPHUX HABAaHTA)KEHHSX Ta
BUTOTOBJISIIOTHCS 3 XKapOCTiMKUX MaTepiasiB. B mpoleci KOHCTPYIOBaHHS AUCKiB TypOiH BeJMKa yBara NpumiisieTbes
palioHaJIbHOMY CIIOCOOY KPIIlJIEHHS JIONATOK 3 TOYKM 30PY KOHCTPYKTUBHOI MiLIHOCTi Ta TEXHOJIOT{YHOCTI
KoHCTpykii. [Ile onHi€0 0COBIMBICTIO BUPOOHHUITBA PAaKETHO-KOCMIUHUX arapariB € 3aCTOCYBaHHS BEJIMKO]

KiJIPKOCTi CKJIaIHUX TEXHOJIOITYHUX IIPOLIECIB, YHIKaJIbHOTO BUPOOHUYOr0 Ta BUIIPOOYBaJIbHOIO 00JIaiHAHHS, 1110



3YMOBJIIO€ BEJIMKi BUTPATH, i SIK HACJIiIOK, 301/IbII€HHS CO6iBapTOCTi BUPOOiB. BiTuM3HSIHE pakeTHO-KOCMidHe
BHPOOHULITBO NOTpebye TIIMO0KOI MOJIepHi3allii, a came NMPOAYKTUBHUX, AEIIeBUX METOIiB BUTOTOBJIEHHS Ta
00pOOKY BiATIOBiNAJIbHUX BUPOOIB TaKUX SIK JIONATKU TypOiH 3aKPUTOTIO TUIY BUKOHAHI 3a OJlHE Liijie 3 AUCKOM. B
IpoLeci po3pooku €(PEKTUBHOTO METOY 3HMKEHHS MIOPCTKOCTI CKIaHONPO(IIbHUX 3aKPUTUX [IOBEPXOHb TYypOiH
OyJ10 BUpillleHO Psifi BXJIMBUX 337ja4: - BUKOHAHO [TOPiBHSJIBHUI aHAJIi3 iCHYIOUMX Ta MOKJIMBUX METOLiB 06POOKU
PO6OYMX [TOBEPXOHD JIONIATOK Ta Jl€Tajlel MOAi6HOro TUITy, Ha OCHOBI SIKOTO BUBHAYE€HO i OGIPYHTOBAHO METO],
abpa3VBHO-CTPYMEHEBOI YMCTOBOI 06POOKM POOOUYMX TIOBEPXOHD JIONIATOK 3aKPUTOTO TUIY (3 GaHAKEM), SIK
Halo6inbm epeKTUBHUI; - PO3PO6JIEHO METOIUKY OLiHKY OPCTKOCTI CKIaAHONPO)IIbHUX 3aKPUTUX [1I0BEPXOHD
JIONATOK TypOiH; - IPOBEIEHO MOIEJIOBAaHHS IIpoLiecy abpa3uBHO-CTPyMEHEBOi 06POOKY METOLOM KiHLIeBUX
€JIEMEHTIB, 10 JajI0 3MOTY OiJIblll IeTaJIbHO AOCIiIUTH 32aKOHOMIPHOCTI 00pOOKH, BUSIBUTHU KJII04OBI (aKTOpH, 110
BILJIMBAIOTh HA KiHLIEBUI PE3YJIbTAT, TA Ha iX OCHOBI 00paTy Ha6ibII €(PEKTHBHI IapaMeTpu 0OPOOKY; - IPOBEEHO
€KCIIepUMEHTaJIbHI JOCIiI)KeHHS BIUIMBY abpa3uBHOrO MaTepiajy Ha 3pa3Kax-CBifKax, 1Jis HiATBEepIKEeHHS
eeKTUBHOCTI 06paHuX PEXXUMIB OOpOOKU i TUILYy abpa3uBHOrO MaTtepiay; - 37jiliCHeHe OOCHAIeHHS
TEXHOJIOTIYHOr0 06J1aJHaHHS, 1110 JO3BOJIMJIO 3pOOUTHU MPOoLeC 06POOKY CKIALHONPOQIIbHUX 3aKPUTHX [1I0BEPXOHb
JIOTIATOK TypOiH 6isbil €()eKTUBHUM Ta KOHTPOJIbOBAHUM. TaKUM YMHOM, y AUCEPTALiNHII po60Ti po3B’s13aHO
aKTyaJIbHy HayKOBOIIPAaKTUYHY 3a1ia4y i3 3a6e3MeyeHHs] HeoOXiHOTro PiBHS LIOPCTKOCTI CKIATHONIPOQIIbHUX
3aKPUTHUX IIOBEPXOHb TYPOIHU Y BiTIOBIHOCTI 10 BUMOT KOHCTPYKTOPCBKOI JOKYMEHTallii, HIJIIXOM PO3pOOKU

e eKTUBHOI TEXHOJIOTii aOpa3suBHO-CTPYMEHEBOI OOPOOKHU.

2. The dissertation work is devoted to the development and implementation of the technology of final processing
of turbine blades of turbopump units manufactured by the additive method. One of the main elements of the
turbopump unit is the turbine impeller, which is operated under high-temperature loads and are made of heat-
resistant materials. In the process of designing turbine discs, great attention is paid to the rational way of fastening
the blades from the point of view of structural strength and manufacturability of the structure. Another feature of
the production of rocket and space vehicles is the use of a large number of complex technological processes,
unique production and testing equipment, which leads to large costs, and as a result, an increase in the cost of
products. The domestic rocket and space industry needs deep modernization, namely, productive, cheap methods
of manufacturing and processing responsible products, such as blades of closed-type turbines made as one unit
with a disk. In the process of developing an effective method for reducing the roughness of closed surfaces of
complex turbines, a number of important problems were solved: - a comparative analysis of existing and possible
methods of processing the working surfaces of blades and parts of a similar type was performed, on the basis of
which the method of abrasive jet finishing was determined and substantiated working surfaces of blades of the
closed type (with a bandage), as the most effective; - developed a methodology for assessing the roughness of
closed surfaces of turbine blades with a complex profile; - modeling of the process of abrasive blasting using the
finite element method was carried out, which made it possible to study the patterns of processing in more detail,
to identify key factors affecting the final result, and on their basis choose the most effective processing
parameters; - experimental studies of the effect of abrasive material on witness samples were carried out to
confirm the effectiveness of the selected processing modes and type of abrasive material; - technological
equipment was upgraded, which made it possible to make the process of processing complex profiled closed
surfaces of turbine blades more effective and controlled. Thus, in the dissertation work, the actual scientific and
practical problem of ensuring the necessary level of roughness of closed surfaces of the turbine in accordance with
the requirements is solved design documentation, by developing an effective technology of abrasive blasting.

Jep>kaBHHH peecTpaniliHuil Homep JiP:
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Ba)KJIMBUX NPO6JIEM PO3BUTKY HaYKOBO-TEXHIYHOT0, COLiaJIbHO-€KOHOMIYHOTO, CyCIiIbHO-TIOJIITUYHOTO,
JIIOJICbKOTO NIOTEHLjay 1715 3a6e3le4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHu y CBiTi Ta CTaJIor0 PO3BUTKY

CYCIIiJIbCTBA i Jep>kaBy
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