O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0420U101219
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 15-09-2020

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. HeuaeB Anppint BikropoBuy

2. Nechaiev Andrii

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HayKoBOi ceniaIbHOCTI: 05.05.16

Ha3Ba HayKoBOIi CcIeniaJIbHOCTI: Typ6oMamyHu Ta Typ60yCTaHOBKH

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jata 3axucTy: 10-09-2020

CnenianbHICTB 32 OCBITOXO: EjleKTPONPUBO/, Ta aBTOMATHU3allisl IPOMUCJIOBUX YCTAHOBOK i TEXHOJIOTIYHUX

KOMILJIEKCIB

Micue po60oTH 34,00yBayva: IHcTuTyT npobiiem MaMHOGyAyBaHHs iM. A. M. ITigropHoro HauijonansHoi

akazeMii Hayk YKpaiHu

Kopg 3a €IPIIOY: 03534570

Micue3Haxoa KeHHS: sy [Toxkapcbkoro 2/10, M. Xapkis, XapkiBcbKuii p-H., XapKiBchka 0671, 61046, Ykpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: HaujonanbHa akazemis HayK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi Creniaai30BaHOl BYEHOI paju). [l 64.180.02

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT IPO6IIEM MAaMHOGYAyBaHHs imM. A. M. TTigropsoro

HaujonasnbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 03534570

Micue3Haxoa>KeHHS: By [Toxapcbkoro 2/10, m. Xapkis, XapKiBcbKuii p-H., XapKiBcbka 0671, 61046, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT IPO6IIEM MAIMHOGYyBaHHs imM. A. M. TTinropsoro
HaujonasnpHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 03534570

Micue3HaxoaKeHHS: ByJ1. [Toxkapcbkoro 2/10, m. Xapkis, XapkiBcbKuii p-H., XapKiBcbka 0671, 61046, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujonasnbHa akajiemis HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 55.37.29.15

Tema guceprauii:
1. locnimpKkeHHsl HeraTUBHOTO BIIJIMBYeJIEKTPM30BaHOI IIapyu Ha po0OOoYi JIONATKX BOJIOTO-I1apOBUX TYPOiH Ta

PO3pOOKa METOIiB iX 3aXUCTY

2. Study of damaging electrified steam effects on the working blades of wet-steam turbines and development of
methods for blade protection

Pedepar:

1. Incepraliist npucBsiYeHa AOCHiIKeHHI0 (i3UYHOI CYyTHOCTI HEraTUBHOTO BILJIMBY €JIEKTPU30BaHOi apy Ha poboyi
JIONIATKX BOJIOTO-TIapOBUX TYPOiH i po3po61ii METOiB 3aXUCTY. JOCIiIPKEHHS CIIPSIMOBAaHO Ha MiJIBULIEHHS pecypcy
PO60YMX JIONATOK BOJIOTO-NIAPOBUX TypOiH B yMOBax BUHUKHEHHS B [IPOTOYHIN YaCTHHI eJlIeKTpu3alliil KpaneabHOoi
BOJIOTH i e71eKTPOoGi3NYHUX SBUIL. Y MPOIECi MOCTiTKeHHS! eKCIIePUMEHTaIbHO BCTAHOBJIEHO, 110 TTPY KOHTAKTI
JIONIATKOBUX CTajleil 3 IOTOKOM BOJIOroi Iapy BilOyBaeThCs 36i/blII€HHS KOHLEHTpallii BOJHIO, IPUYOMY [1JIs1
BUIAJIKY 3aps I KEHOINapUKOHLIEHTPAllisi COpOOBAaHOTOBOAHIO Halbisbla. BcTaHOBIIEHO, 1110 HAMOIIbII HETaTUBHUN
BIIJIB Ha MiLHICHI BJIaCTUBOCTI IOBEPXHEBOTO 1aPy JIONATOK YNHUTLIIO3UTUBHO €JIEKTPU30BAaHUN NIaPOBUIA IOTIK.

BriyivB NOTOKy 3 HEraTUBHUM 3apPSOM i TOTOKY3i IITYYHOIO i0Hi3alli€l0 He3HAYHUN. BCTaHOBIIEHO, 10



MIKpPOTBEpJiCTb IOBEPXHEBOTO LIAPy JIOMNATKOBOIO MaTepiasty 3MiHIOETbCS ITPU BILJIMBI €J1€KTPUYHOTO I1OJISL.
3asie>xkHO Bif, BEJIMYMHY i 3HaKa €JIEKTPUYHOTO NOTEHIialy Ha IOBEPXHI METATy MiKPOTBEPAICTh MOXeE
30ibLIyBaTHCS 200 3MEHIIYBATUCS [0 12%. BcTaHOBIIEHO, 110 BIIJIMB 3MIHHOTO €JIEKTPUYHOTO I0JIs1 IPUBOJUTD 10
3MiHM MiKPOTBEPAOCTI TIOBEPXHEBOTO APy JIONIATKOBOromMarepiay, a BeJIndnHa e(peKTy 3aJIe>KUTh Bifl 4aCTOTH.
MakcumasnbHe 3MEHIIEHHS MiKPOTBEPAOCTi B IOBEPXHEBOMY IIapi TOBIIMHOIO 10 2MKM MOXe JocsiraTi 35% B
nianazoHi yactot 2,5-20 KI'y. Po3po6ieHo crnoci6 3ano6iraHHs yTBOPEHHIOKPYIITHOAUCIIEPCHOIBOJIOTH, 11J0 BPaXOBYeE
eJIEeKTPU3allilo TapOBOTO [TOTOKY, & TAKOXK PeKOMEeH/allii, IKiJ03BOJISIIOTh BUKJIIOYUTH 260 iCTOTHO 3HUBUTHU
IHTEHCUBHICTb €J1eKTPO(PI3NYHNUX SIBUIL YBUXJIOMHINYACTUHITYPOiHN i 361/IbIINTU pecypc pO6OYUX JIOMATOK.

2. The thesis deals with the study of the physical nature of the electrified steam damaging effects on the working
blades of wet-steam turbinesand the development of methods for their protection. The study is aimed at
enhancing the service life of the working blades of wetsteam turbines under the conditions of the occurrence of
condensed moisture electrifying and the electrophysical phenomena in the flow path part. In the course of the
experimental study, it has been found that when the blade steels contact with a flow of wet steam, an increase of
hydrogen concentration occurs, with the charged steam the concentration of sorbed hydrogen being the highest.
A positively charged steam flow has been established to exert the most harmful impact on the strength properties
of the surface layer of the blades, while the effect of a negatively charged flow is insignificant.It has been revealed
that the microhardness of the surface layer of the blade material changes when exposed to an electric field.
Depending on the magnitude and sign of the electric potential on the metal surface, the microhardness can
increase or decrease by up to 12%. It has been shown that the action of a variable electric field leads to a change in
the microhardness of the surface layer of the blade material, and the magnitude of the effect depends upon the
frequency. The maximum reduction of microhardness in the surface layer up to 2 um thick can reach 35% within
the frequency range 2.5: 20 kHz. A method for preventing the formation of coarse particle moisture, which takes
into account the electrification of the steam flow, as well as the recommendations for eliminating or significant
reducing the intensity of electrophysical phenomena in the exhaust part of the turbine and increasing the service
life of the working blades, have been developed .
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