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V. BimomocTi npo gucepraniio
Moga guceprariii:
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1. YncenpHuii aHasi3 KOJIMBAHb €JIEMEHTIB JIONIATKOBOI'O anapaTa TypOOMalliH 3 IIOUIKOIKEHHIMU

2. Numerical analysis of vibrations in elements of turbomachine blading with damages

Pedepar:

1. O6'exTOM OOCTII)KEHHS € KOJIMBAHHS €JIeMEHTIB JIONIATKOBOT'O arapara 3 MoK KeHHSIMU. MeToio poboTu €
PO3poOKa MaTeMaTUYHUX MOJIeJIel Ta YNCesIbHI JOCiIKeHHSI KOJIMBaHb JIOIIATKOBOTO anapaTa 3 KOHCTPYKLiHHNMY,
TEXHOJIOTIYHUMHU Ta eKCIIIyaTaliiHUMK OCOOJIMBOCTSIMU, BKJIIOUAIOUYM IOUIKOIKEHHS, BUBHAUEHHS
3aKOHOMIpHOCTEH BIIMBY IIOMIKOIKEHD Ha CIIEKTP YacCTOT i po3Nofia BibpalifiHUX HaNpy>XeHb cuctemu. [1pu
PO3po01Ii MaTEMAaTUYHUX MOJIEJIEN €JIEMEHTIB JIONIaTKOBOTO anaparta TypOOMallvH BUKOPHUCTOBYBAJIKCS METO/
CKIHUEHHUX €JIEMEHTIB, TEOPid KOJIMBaHb, ME€XaHiKa PyVHYBaHHS, YACEJIbHI METOI PO3B'I3aHHS 3a/1a4 BUSHAYEHHS
BJIACHMX 3Ha4Y€Hb Ta BJIACHUX BEKTOPiB. PO60Ta npucBsiueHa po3pooblli TPUBUMIPHUX MoOjiesielt JIONaTKOBOTo arnapaTa
3 MOLKOPKEHHIMHY, a TAKOX afjanTauii po3paxyHKOBOTO METOLY J151 KOJIMBaHb €JIEMEHTIB JIONIATKOBOrO arnapara 3
MOUIKOI)KEHHSIMU 32 JOITOMOTIOI0 CUHIYJISIPHUX CKIHYEHHUX €JIEMEHTIB [1J151 BUBHAYEHHS CIIEKTPa BJIACHUX 4aCTOT,

(OopM KOJMBAHb Ta PO3IIOJiNTy iHTEHCUBHOCTE!N HAIIPY>KEHb.



2. Object of research are the vibrations of turbomachine blading with damages. The purpose of work is further
development of mathematical models and numerical researches of vibrations of turbomachine blading with
constructional, technological and exploitational peculiarities, including damages, definition of influence of
damages on a frequency spectrum and vibration stress patterns of system. By development of mathematical
models of turbomachine blading the final elements methods, the theory of vibrations, the fracture mechanics,
numerical methods of the solution of problems of definition of nature values and vectors are used. The thesis deals
with developing 3D models of blading with damages. It also considers adapting computational methods for blading
elements with damages with the help of singular finite elements for definition of forms the natural frequency
spectrum, vibration modes and stress intensity patterns. The scientific novelty of the received results will consist
in use of special final elements for modeling singular fields of stresses near the crack tip, definition of new
quantitative and qualitative peculiarities of influence of damages (depth, a site, etc.) on a natural frequency
spectrum and distribution of three-dimensional fields of displacements and stresses. Results of work were used on
"Ivchenko-Progress" and in educational process at National technical university "Kharkov polytechnical institute".
These results can be used at designing new and modernizations existing turbomachine blading at the machine-
building enterprises.
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