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Pedepar:

1. AHOTALIS Ynanos Cepriii OnekcaHnposudy. [TigBuiieHHS IKOCTi BUTOTOBJIEHHS ETalel pOTOPa OCbOBOTO
komnpecopa ['T]l TexnosorivHuMu metogamu. — KeasigikauiliHa HaykoBa IIpallsd Ha IIpaBax pykonucy. Jlucepraiiis
Ha 3100YTTs1 HAYKOBOT'O CTyTeHs JoKTopa dinocodii 3a crienianpHicTio 134 «ABialiifiHa Ta pakeTHO-KOCMidHa
TexHika». - HallioHasbHUI YHIBEPCUTET «3anopisbKa noJitexHika», 3anopiioks 2021 p.; HanionansHUn
aepOKOCMIiYHUM yHiBepcUTeT iM. M.E. JKyKOBCBKOTO «XapKiBCbKUI aBiallilHUI iHCTATYT», XapKiB, 2021 p.
Po3ryigHyTO THIIM Ta 0COGJIMBOCTI KOHCTPYKILii pOTOPiB OCbOBUX KOMIIPECOPIB aBialliiHUX ra30TypOiHHUX JBUTYHIB.
[IpoBeneHo aHasli3 BILIMBY TEXHOJIOTIYHMX METO/IIB BUTOTOBJIEHHS Ha IIapaMETPH SIKOCTI [IOBEPXHEBOTO 1Iapy Ta

eKCITyaTaliizi xapakrepuctuku Bajis ['T/l. [IpoBeeHO aHai3 BIVIMBY TEXHOJIOTIYHUX METOIiB BUTOTOBJIEHHS HA



rapameTpu KOCTi IOBEPXHEBOTO 1IAPy Ta €KCILyaTaliliHi XapaKTepUCTUKY AUCKiB poTopiB koMmIipecopis I'T/I.
[IpoBeneHO aHai3 BIJIMBY TEXHOJIOTIYHUX METO/IiB BUTOTOBJIEHHS HA IIAPAMETPU SIKOCTi IOBEPXHEBOTO 1Iapy Ta
eKCIUlyaTalliliHi XapaKTepUCTUKU POOOUMX J0NaToK KoMiipecopis I'T]l. PO3IyIsIHYyTO TEXHOJIOTIYHY CIIaIKOBICTh Ta ii
BILJIB Ha €KCIUIyaTaliliHi BJIACTUBOCTI JeTajeil. 3a pe3ybTaTaMU aHAJIITUYHOTO OIJISAAY JITEPATYPHUX IKEPET
c(OpMYIbOBAaHO BUCHOBKH,  TAKOXK OOIPYHTOBAHO METY i1 3a7ja4i JOCipKeHHs. Po3po6ieHo MeToguuHe
3a0e31e4eHHs JOCiIKeHb /1J1s1 TOCATHEHHS [TI0CTaBJIeHUX y POOOTi 3a11ay, sIKe BKJIIOYA€ METOAMKY, YCTaTKyBaHHS i
iHCTpYMEHT 7151 06POOKY AUCKIB i 3BapHUX 6apabaHiB pOTOPiB KOMIIPECOPIB Y IICEBIIO3PiIP)KEHOMY L1api abpa3uBy, a
TaKOXX METOJMKU Ta YCTATKyBaHHS [J1s1 OCJIIKEHHS yIbTPa3ByKOBOTO 3MIiLJHEHHS [IeTajlell POTOPiB KOMIIPECOPIB.
[IpencraBieHO METOOUKY NOCIII)KEHHS BIJINBY TEXHOJIOTIYHOI CIIaJKOBOCTI HAa TapaMeTPH SIKOCTi feTaneu i
peJlakcarii 3a/IMIIKOBUX HAIIPY>KEHb Y [IOBEPXHEBOMY LIAPi ITif] BIJIMBOM TEPMOEKCIIO3ULLil, a TAKOXX METOLUKU
IOCJIiIKEHHS XapaKTEPUCTYK [TOBEPXHEBOrO MIApy Ta MAaTEMATUYHOI 06POOKY Pe3ybTaTiB €KCIIEPUMMEHTIB.
Bukonana kyacugikalisi getaneir pOTopa 0CbOBOTO KOMIIPECOPa 32 KOHCTPYKTMBHO-TEXHOJIOTTYHUMU O3HAKAMU.
[TpencraBieHo po3pobJieHy TEXHOJIOTiI0 OOpPOOKY IUCKIB i 3BapHUX 6apabaHiB pOTOPiB KOMIIPECOPIB Y
IICEBO3PiIKEHOMY 1Iapi abpa3rBy. BCTaHOBIEHO OCHOBHI 3aKOHOMIPHOCTI ITpoliecy 06po6KU AUCKIB Y
[ICEBO3PiIKEeHOMY 1Iapi abpa3uBy. [IpuBeieHi pe3yIbTaTy AOCHIIKEHb OOPOOKM HATYPHUX JMCKiB KOMIIPECOPA B
IICEeBO3PiIKeHOMY Iapi abpasrBy Ta SKIiCTh iX TOBEPXHEBOro mapy. BcTaHOBIEHO, 10 06pobKa AUCKiB POTOPIB
komrpecopis I'T] i3 TUTAaHOBUX CIIaBiB y NICEBAO3PiIKEHOMY 1Iapi abpa3uBy NifiBUILYE iX NOBrOBiYHICTb Y 2,5...3,0
pasy, a 06pobKa 3BapHUX 6apabaHiB y IICEBIO3PiIKEHOMY 1Iapi abpa3uBy 3 MOBITPSIHMMU COIJIaMU MigBUIye ix
IOBrOBIYHICTb y 2,2 pa3u. BCTaHOBJIEHI aHAJIITUYHI 3aKOHOMIPHOCTI IIapaMeTPiB IOBEPXHEBOTO 11apy TOHKOCTIHHUX
IleTasey Bif iHTEHCUBHOI 3aJTMIIKOBOI ledopMaliii micsist 3MillHIOBaJIbHOI 06POOKY Ta JaHa 3PiBHSJIbHA
XapaKTePUCTUKA TOYHOCTI BU3HAYEHHS ITIMOMHU 3MILIHEHOTO Iapy IIPU 00poobLi AeTanell IOBEPXHEBUM
IJ1aCTUYHUM fedopMyBaHHIM. [IpeCcTaBIeHO 3aKOHOMIPHOCTI (POPMYyBaHHS 3aJIMIIKOBUX HAIPY>KEHb Y
[TIOBEPXHEBOMY IlIapi Ilepa JIONATOK TEXHOJIOTIYHUMHU METOIAMU 3 YPaXyBaHHSM TEXHOJIOTIYHOI CIIaAKOBOCTI, a
TaKOX 3aKOHOMIPHOCTI peJlakcallii 3aJIMIIKOBUX HAIIPYKE€Hb Y IOBEPXHEBOMY LIaPi TOHKOCTIHHUX JeTaylel B
3aJIEXKHOCTI Bifl iX Tepmoekcnosulii. [lokazaHo BIUIMB XOJIOGHOTO Ne(OpPMyBaHHS 1 TEPMIYHOI 0OpPOOKMU
>KapPOMIIIHOTO CIUIaBY Ha €KCILIyaTaliiHi BJIACTUBOCTI JIOIIATOK KOMIIPECOPA Ta TEXHOJIOTIYHOI CIIaZKOBOCTI
BapiaHTiB TEXHOJIOTii BUTOTOBJIEHHSI POOOYMX JIOTIATOK KOMITPECOPa Ha MiiBUIIEHHS IPaHUlli BUTPUBAJIOCTI.
BcraHOoBIIEHO, 10 NiIBUILIEHHS FPAHULLl BUTPUBAJIOCTI pOOOYMX JIONATOK KOMIIPECOPA 3 TUTAHOBOTO CILJIABY ITiCJIs
yIbTPa3ByKOBOTO 3MilJHeHHS fgocsrae 1,41, a g kapoMilHoro cnasy - 1,26 pas. [IpuBeseHo po3pobiieHe i
BIIPOBAJI’)KEHE TEXHOJIOTIYHE YCTATKyBaHHS Ta TEXHOJIOTIYHI peKOMeHallii feTanei poTopiB komnpecopis [Ty
IICeBO3PiIyKeHOMY 1api abpa3uBy. Po3p0o6sieHO TeXHOJIOTiUHI peKOMeH1allii yIbTPa3ByKOBOTO 3MilJHEHHSI JIONIATOK
komIipecopa. OCHOBHI pe3ysbTaTy ¥ pekoMeHaauii po6oty BrpoBaakeHo Ha AT «MOTOP CIY» Ta B HaBYaJabHOMY
npoueci HanfionanpHoro yHiBepcurety «3anopisbka nositextika». Kiouosi ciioBa: qucky, 3BapHi 6apabanu, po6odi
JIONIAaTKX KOMIIpecopa, [1ICeBH03pinkeHnil abpasus, BiopoabpasuBHa 06po0Ka, yIbTPa3ByKOBa 3MilJHIOBaJIbHA

00pO0Ka, TEXHOJIOTIYHE YCTATKYBaHHSI, TEXHOJIOTIUHI peKOMeH/1allii, JOBrOBiYHICTb, TPAHULSI BUTPUBAJIOCTI.

2. ANNOTATION Serhii Ulanov. Improving the quality of manufacturing of the axial compressor rotor parts of the
gas turbine engine by technologies methods. - Qualifying scientific work on the rights of the manuscript.
Dissertation for the degree of PhD in specialty 134 «Aviation and rocket and space technology». - National
University «Zaporizhzhia Polytechnic», Zaporizhzhia 2021; National Aerospace University - «Kharkiv Aviation
Institute», Kharkiv, 2021. The types and features of construct of the axial compressor’s rotors of aircraft gas
turbine engines are considered. The analysis of technological methods influence of manufacturing on quality
parameters of a surface layer and operational characteristics of shafts of GTE is carried out. The analysis of
technological methods influence of manufacturing on quality parameters of a surface layer and operational
characteristics of compressors rotors disks of GTE is carried out. The analysis of technological methods influence
of manufacturing on quality parameters of a surface layer and operational characteristics of compressors working
blades of GTE is carried out. Technological heredity and its influence on operational properties of details are
considered. Based on the results of the analytical review of literature sources, conclusions are formulated, as well
as the purpose and objectives of the study are substantiated. Methodical support of researches for achievement of



the set tasks which includes a technique, the equipment and the tool for processing of disks and welded drums of
compressors rotors in a fluidized abrasive layer, and also a technique and the equipment for research of ultrasonic
strengthening of details of compressor rotors. Research methods of influence of technological heredity on
parameters of quality of details and relaxation of residual stress in a surface layer under the influence of thermal
exposure, and also research methods of characteristics of a surface layer and mathematical processing of
experiments results are presented. The classification of the axial compressor’s rotor parts according to structural
and technological features is performed. The developed technology of disks processing and welded drums of
compressors rotors in a fluidized bed of abrasive is presented. The basic regularities of the process of disk
processing in the fluidized bed of abrasive are established. The results of researches of natural disks processing of
the compressor in a fluidized bed of abrasive and quality of their surface layer are resulted. It is established that
the treatment of rotors of GTE compressors from titanium alloys in the fluidized bed of abrasive increases their
durability by 2,5...3,0 times, and the treatment of welded drums in the fluidized bed of abrasive with air nozzles
increases their durability by 2,2 times. Analytical regularities of parameters of the surface layer of thin - walled
parts from intensive residual deformation after hardening processing are established and the comparative
characteristic of accuracy depth definition of the strengthened layer at processing of details by surface plastic
deformation is given. The regularities of formation of residual stresses in the surface layer of the blade pen by
technological methods considering the technological heredity, as well as the regularities of residual stress
relaxation in the surface layer of thin-walled parts depending on their thermal exposure are presented. The
influence of cold deformation and heat treatment of heat-resistant alloy on the operational properties of the
compressor blades and the technological heredity of the variants of manufacturing technology compressor blades
on the increase of the endurance limit is shown. It is established that the increase in the endurance limit of the
compressor blades made of titanium alloy after ultrasonic hardening reaches 1,41, and for heat-resistant alloy - 1,26
times. The developed and implemented technological equipment and technological recommendations of details of
rotors of compressors of GTE in a fluidized bed of abrasive are resulted. Technological recommendations of
ultrasonic hardening of compressor blades are developed. The main results and recommendations of the work
were implemented at «MOTOR SICH» and in the educational process of the National University «Zaporizhzhia
Polytechnic». Keywords: disks, welded drums, compressor blades, fluidized abrasive, vibroabrasive treatment,
ultrasonic hardening treatment, technological equipment, technological recommendations, durability, endurance
limit.
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