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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: HanioHanbHUi TEXHIYHMI YHiBEpCUTET "XapKiBChKUiA

MOJIITEXHIYHUN IHCTUTYT"

Kopg, 3a €IPIIOY: 02071180
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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX pyopHK: 30.15.27

Tema gucepranii:
1. KonMBaHHS JIONIAaTKOBUX BiHLiB pOOOYMX KOJIiC IAapOBUX TYPOiH 3 JeTepMiHOBAaHMUM Ta BUMAAKOBUM PO3JaI0OM

napaMeTpiB 6aHIAKHOTO 3B'SI3KY

2. Vibrations of the steam turbines driving wheels blading with deterministic and random mistuning of the
shrouding parameters

Pedepar:

1. O6'exTOM HOCTiIKEHHS € KOJIMBAHHSI JIONATKOBUX allapatiB po604yunx KOJIC i3 JeTepPMiHOBaHMM Ta BUIIAJKOBAM
PO3J1aZioM IapaMeTpiB 6aHAAKHOTO 3'€fHaHHS. MeTa po60TH oJISITae Y po3po0lli MeTOiB aHali3y Ta BCTAHOBJIEHHS
3aKOHOMIpHOCTEH BIIMBY JI€TEPMiHOBAHOIO Ta BUIIAIKOBOIO PO37ay apaMeTpiB 6aHAa)KHOTO 3'€JHAHHS Ha
(POpMyBaHHS KOJIMBAHb JIONATKOBUX BiHIiB pOOOYMX KOJIiC TYpOOMAMIMH. METOIU OOCTiIKEHHS: CKIHUEHUX
eJIeMEHTIB, KOHZeHcallii CTOXaCTMYHOro 6a3ucy, napaMeTpUYHOro iMOBipHiCHOTO ananidy Ta Monte-Kapio.
TeopeTuyHe Ta NpakTUYHE 3HAUEHHS: TEOPETUYHA LIiHHICTb AYCepTaLiliHOI pOOOTH MOJIsArae y HalaHOMy METOi
PO3PaxyHKY iMOBiIpHICHUX [TI0Ka3HUKIB YCTaJIEHUX BUMYIIEHUX FaDMOHIYHMX KOJIMBAaHb UKJIIYHO CUMETPUYHUX
KOHCTPYKTUBHUX €JIEMEHTIB MAllIMH 3 YPaXyBaHHSIM BUIIAQAKOBOTO po3jazy ix napamerpis. [IpakTu4He 3HAa4EHHS

OJlep>KaHUX y POOOTi pe3ysIbTaTiB: po3po6JIeHO TapaMeTpUYHi MoJeJii JIONAaTOK I1apoBUX TYpPOiH; CTBOPEHO



IIporpamHe 3a6e3ne4eHHs IJ1s1 PO3PAXYHKiB iIMOBIPHICHUX ITOKa3HUKIB AUX cucTeM 3 BUIIQAKOBUM Ta
I€eTEPMiIHOBAaHMM PO3JIAZIOM, 110 LO3BOJISIE BUKOPUCTOBYBATH iCHYIOUi IPOrPpaMHi CUCTEMHU iHKEHEPHOTO aHaIi3Yy;
IIPOBEJEHO YMCJIOBI NOCIIiIKEHHSI pO3J1aro/)KEHHOTr0 JIONAaTKOBOro arapary 11apoBoi Typ6iHu Ta cpOopMyJIbOBaHi
PeKOMeHalji Mo 3HMKEHHIO MOXKJIMBUX Bibpauiil. HoBu3Ha: Briepiue po3po6JIeHO METO/, PO3B'SI3aHHS 3a4aui
yCTaJIEHUX BUMYIIEHUX TAPMOHIYHUX KOMBaHb LIC MeXaHiYHMX CUCTEM 3 BUNAJIKOBUM PO3JIaZlOM, 110 1a€ 3MOTY
IIPOBOJVUTH JOCIIIPKEHHS Ha OCHOBI TpuBUMIipHOi CE Mozerii ceKTopy; BIiepile 3alIpOIIOHOBAHA METOL0JIOT i
no6yznosu napamerpuyHux CE moziesniel 10naTokK; BUSBIE€HO HOBi 3aKOHOMIPHOCTI BIJIMBY MaJIUX BUIMAZKOBUX
TEeXHOJIOTIYHUX BiJIX1JIeHb B [TapaMeTpax 6aHIaKHOTO 3'€JTHAHHS Ha BibpaliliHi XxapakTepUCTUKU POOOUUX KOJIiC.
CTymniHb YIIPOBA/I)KEHHS: PE3YJIbTaTy i peKOMeHallii BIPOBAI)KEHHI ITPY MPOEKTYBAaHHI KOHCTPYKILiN JIONAaTOK
naposux Typ6iH y CKB BAT "Typ6oarom" (M. XapkiB). Chepa BUKOPUCTaHHS: METOJ, i IporpamHe 3a6e3re4eHHs
MO>KHA BUKOPHACTOBYBATH B HAYKOBUX Ta NPUKJIANHUX NOCJIIPKEHHSIX, IPYA IPOEKTYBaHHI IUKJIIYHO CUMETPUYHUX
MamMHOOYAiBHUX KOHCTPYKLH, 10 IIHPOKO PO3IIOBCIOMKEH]I B eHEePreTUYHil, aBialiliHil, Ta TpaHCIIOPTHIN TexHiLj.
2. The subject of investigation lays on oscillations of working wheel bladings with the determined and random
mistuning of the parameters of the bandage joint. Aim of the work consists in the methods of the analysis and
determination of regularity of influences on the determined and casual mistuning of the parameters of bandage
link on shaping of turbomachines working wheels bladings oscillations. Research methods: fundamental rules of
theory of elasticity, the theory of oscillations and probability theory. For the analysis of the SST and natural
oscillations the finite element method, for AFC of systems researching with casual parameters was executed on the
basis of methods of reducing the stochastic basis, the parametric probability analysis and Monte-Carlo.
Theoretical worth of dissertational thesis consists in the offered method of calculation of probability rates of the
steady forced harmonic motions of cyclically symmetric constructive elements of machines with taking into
account a casual mistuning of their parameters. Practical value: developed parametric models of steam turbines
blades; created software for calculations of probability rates of characteristics of the steady forced harmonic
motions of systems with the casual and determined mistuning which allows to use existing program systems of the
engineering analysis; numerical researches of the mistuned blading of 3 steps CLP of the steam turbine and mates
recommendations about lowering the possible vibrations. Novelty: for the first time it is developed the method of
solution of a problem of steady forced harmonic motions of cyclic mechanical systems with a casual mistuning
which gives the chance to carry out researching on the basis of three-dimensional FE sector models; for the first
time it is offered the methodology of construction parametric FE models of blades; new regularity of agency of
small casual technological aberrations in parameters of the bandage joint on vibration performances of blade disk
assemblies is determined. Heading extent: results and recommendations are involved to the process if designing a
new and modernization an existing constructions of steam turbines blades in special design bureau OS
"Turboatom" (Kharkiv). Use orb: the method and the software can be used in scientific and applied researches, at
the designing the cyclical engineering constructions, which widespread in power, aviation, and transport
techniques.

Jep>kaBHU peecTpaniiinuii Homep JiP:

IIpiopuTeTHHI HanIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTETHUI HAIIPSIM iHHOBaLiHHOI AiSJILHOCTI:
IliZCyMKH BOCiI>KEeHHS:

Iyosikarrii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
Conia;ibHO-€KOHOMIYHA CIIPSIMOBaHiCTh:

OxopoHHi gokymeHTH Ha OIIIB:



BrnpoBaakeHHS pe3yJIbTaTiB AHCepTalii:

3B'SI30K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHHUKIB (KOHCYJIbTAaHTA)

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. KoBpak Banepiin OnekciinoBuy

2. Zhovdak Valeriy Oleksiyovych

KBasigikanis: 1.1, 05.02.02
InenTudikarop ORCID ID: He 3acrocosyetscs
JopaTrkoBa indpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHOCTI:

Cdepa ynpasiriHHSL:

ImenTudikarop ROR: He zacrocoyerbcs

VII. BinomocrTi npo odiniliHuX OIIOHEHTIB Ta PEI€H3E€HTIiB
OdiuiiiHi OTIOHEHTH

Baacue IlpizBumie Im's Ilo-6aTbKOBI:

1. Bopo6iios FOpii1 CeprifioBuy

2. Bopo6iios IOpiit CepriftoBuy

KBasidikanis: n.1.1., 05.02.09
Imentudikarop ORCID ID: He zacTtocoyeTrbes
JoparkoBa iHdpopmamist:

TloBHe HaliMeHYBaHHS IOPHIHNYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BracHoOCTi:

Cdepa ynpasiriHHS:

InenTudikarop ROR: He zacrocosyerscs

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:

1. 3iHpKOBCbKUY AHaTOJIiN [TaBoBUY



2. 3iHpbKOBCBhKUI AHaTOJiY [1aBs1OBUY

KBasigikamis: n.1.1., 05.02.09
ImenTudikarop ORCID ID: He zactocoyerbcs
JoparkoBa iHdopmamist:

TloBHe HaliMeHYBaHHS IOPHIHUYHOI 0COOH:
Kopg 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma BiracHocTi:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

Peuensentu
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TOJIOBYIOYOTO Ha 3acCiaHHi
BignoBigasbHUI 3a MiATOTOBKY
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