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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHOoi BYEHOI pagH (pa30Boi CIeliaai30BaHOi BY€HOI pagH): [ 64.180.01

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 0COOH: [HCTUTYT TPO6IIEM MAamMHOGYyBaHHs iM. A.M. Tlinropaoro
HAH Ykpainu

Kopg 3a €IPIIOY: 03534570

Micue3Haxoa>KeHHS: 61046, m.XapkiB, By JIm. [Toxkapcbkoro 2 /10

dopma BaacHOCTI:
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Kopau TeMaTHYHHX PyOPHK: 30.19.21

Tema guceprauii:
1. CkiHueHHOEJIeMEHTHUH aHali3 KOJIMBaHb MAKeTiB JIONATOK TYpOOMaIIVH Ha OCHOBI TPMBUMIpHUX MOJeeil

2. Finite element analysis of turbomashine packeted blades vibrations on the basis of tree dimensions models

Pedepar:

1. KonmBaHHS JI0IaTKOBOTO anapara 3 CyLiibHO(pe3epOBaHUM IIOJIMYKOBUM OaHampKeM. Po3pobka mogesnei Ta
yIOCKOHAJIEHHSI METOMiB PO3PaxyHKYy Ta aHaJIi3y BJIACHUX KOJIMBaHb MAKETIB JIONATOK 3 CYLiIbHOPPE3epOBaHUM
IIOJIMYKOBUM 06aHa/>KeM; LOCIIiIpKeHHS CIIeKTPY YacTOT Ta HAIIPY>KEHOT'o CTaHy B 3aJI€5KHOCTI Bif 0COGIUBOCTEN
KOHCTPYKLii cucTeMu. MeTOIM: METOJ, CKIHYEHHUX €JIEMEHTIB, TEOPis KOJIMBAHb, YUCEJIbHI METOLY PO3B'SI3aHHS
33124 IIPO BJIACHI 3HAYEHHS TA BJIACHI BEKTOPH, TEXHIKM aHAJIi3y Ta OIIEPYBAHHS MATPULSIMU BEJIMKOI PO3MiPHOCTI.
YIOCKOHAIEHO METO, YMCEJIbHOTO PO3B'SI3aHHA 337ja4i IPO BJIACHI KOJIMBAHHS JIONATKOBOTO allapara, 10 BpaXxOBYe
11010 0COGJIMBOCTI SIK CUCTEMU 3 iIEeHTUYHUMMU eJIEMEeHTaMH I1pY N106YJ0Bi MaTpuULlb Mac Ta JKOPCTKOCTI, sIKi MalOTh
crienuiyHy 6104HY CTPYKTYPY. Lle 103BONI0, IpU 30€pE>KEeHH] TOUHOCTI pe3yJIbTaTiB, CYTTEBO 3HU3UTU BUMOTH
10 obuncioBanabHUX pecypciB EOM MopiBHSHO i3 CTaHZAPTHOIO CKiHYEHHOEJIEMEHTHOIO NIPOLeAypoIo. Yiepiie

3aIIPOIIOHOBAHO IPOBEIEHHS aHaJIi3y BjIacHUX (pOpM KOJIMBaHb IIAKETiB JIONIAaTOK HA OCHOBI cyreprno3utii popm



KOJIMBaHb OKPEMOI JIONATKU. 37100yJIM M0/1a/IbIIOTO PO3BUTKY MaTeMaTU4YHi MOIeJTi IIaKeTiB JIONAaTOK, SIKi
D03BOJISIIOTh BPAXOBYBAaTU MOXKJIMBICTh TPOKOB3YBAaHHS [IOBEPXOHb KOHTAKTY OAHIAKHUX TOJMIb. BU3HaYeHo Ta
IOCIIiIPKEHO PO3IOiIEHHS 30H JIOKaJi3alil TPUBUMIPHUX I10JIiB HAIIPY>KEHB B IIAKETaX JIONIATOK 3 Pi3HMMHU yMOBaMU
KOHTAaKTY IO 'PaHsxX 6aHJAKHUX MOJIMLb TA OJlep>KaHi SIKICHI 3a/1€5KHOCTI YaCTOT BJIACHUX KOJIMBAHb Bifl
KOHCTPYKLIMHNAX 0COOJIMBOCTEN MaKeTa. Pe3ybTaTu AucepTaliiiHoi po60TH BUKOPUCTOBYIOTHCS Y HAYKOBUX
IOCTiIKeHHSIX [HCTUTYTY Ipo6sieM MaIlMHOOymyBaHHS iM.A.M.ITinropHoro, a Takox 3aCTOCOBaHi pU [IPOEKTyBaHHi
JIONIATKOBOTO anapara Typookomnpecopis B "CKBE TypbonarHitauis" m.Ilensa. [1nanyeTbcs nopanblie
BIPOBaIpKeHHs. CPepoio BUKOPUCTAHHS € aePOKOCMiUHA Ta TypOOMaIMHOOYiBHA rajysi.

2. The vibrations of blading with shroud bandage. Development of models both improvement of natural vibration
account and analysis methods of blade packets with shroud bandage; research of a spectrum of frequencies and
intense condition depending on features of a design of system. Methods: a method of final elements, theory of
vibrations, numerical methods of eigenproblem solution, the techniques of analysis and operating by large
dimension matrixes. The method of the numerical decision of a blading natural vibration task is advanced in view
of its features as systems with identical elements at construction of matrixes of weights and rigidity, which have
specific block structure. It has allowed, at preservation of accuracy of results, it is essential to lower the
requirements to computing resources in comparison with standard FEM procedure. Realization of the analysis of
the forms of packeted blades natural vibration for the first time is offered on the basis of a superposition of the
forms by separate blade. Have received development mathematical models of packeted blades, allowing taking into
account an opportunity slice of bandage surfaces. The distribution of zone localization of three-dimensional
stresses fields in packeted blades with various conditions of contact on bandage sides is determined and
investigated, and also the qualitative dependences of natural frequencies on design features of a packet are
received. The dissertation work results are used in scientific research of A.N.Podgorny Institute for Mechanical
Engineering Problems of the National Academy of Sciences of Ukraine, and also are applied at turbocompressor
blabing designing in "Turbo superchargers SDB", Penza. The further introduction is planned. Sphere of application
are aerospace and turbomachinebuilding branches.
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PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI
TOJIOBH paju

BsiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
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Opuenko T.A.



