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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHX PyOPHK: 30.19.19

Tema guceprauii:
1. Po3po6ka MeToiB po3paxyHKy HeJIiHiITHMX KOJIMBaHb Ta JOBrOBIiYHOCTI JIOTIATel Ta JIONATOK [1apOBUX i BITPOBUX
Typ6iH

2. Development of calculation methods of nonlinear vibrations and durability of steam and wind turbine blades

Pedepar:

1. O6'exT mociKeHHS: HeliHilHI KOJIMBaHHS JIOTIATOK NIApOBUX TYPOiH i1 JlonaTel BiTpoBUX TypOiH Ta
IOBTOBIUHICTb 3aKPyY€HUX JIONIATOK TypOOMalIMH. MeTa LOoCIiIyKeHHs - CTBOPEHHSI YMCeJIbHO-aHaliTUYHUX
PO3PaxyHKOBUX METO/IB OLiHIOBaHHS ITapaMeTpiB HeJIiHIHMX KOJIMBAaHb i PECypCy JIONATOK Ta JlonaTel TypOiH.
Merony noCIiI)KEHHS: Cy4acHi BapialliiiHi METOAM MEXaHiKM, METOLY HEJIIHIMHOI IUHAMIKY, METOLU
KOHTMHYyaJIbHOI ME€XaHiK/ MOUKOPKyBaHOCTi TeopeTnyHi Ta NpaKTU4Hi pe3ysbTaTh: pO3pO6IEHO METO, Ta
BMKOHaHO PO3PaxyHKU HEeJIiHIMHOI IMHAMIKM JIoNaTeil BiTPOeHEPreTUYHUX YCTAHOBOK Ta pOO0YUX JIONATOK
TypOOMAIINH;CTBOPEHO METOJ, T2 OTPUMaHi JJaHi 3 JOBrOBIYHOCTI POOOUYMX JIONATOK NApOBOi TypOiHM IIpU
6araToLMKJI0BOMY HaBaHTaXeHHi. HaykoBa HOBU3HA: 3aIIpOIIOHOBAHO HOBi METOIM Ta MiAXOAU 1151 PO3PaXyHKY

HeJIiHIHO] JUHAaMIKU Ta pecypcy JIONaToK Ta JionaTteil TypOoMallnH; BCTAHOBJIEHO HOBi 3aKOHOMIPHOCTI KOJIMBaHb i



IOBrOBiYHOCTI JIONATEN BITPOEHEPTeTUYHMX YCTAHOBOK Ta JIONATOK TypPOOMALIMH Ha OCHOBI NOCIIiIPKEHHS IXHbOI
IVHaMiKU [IpY TeOMETPUYHO HeJiHifiHOMY fedopmyBaHHi. CTYIiHb BIPOBaJKEHHS: pe3yJIbTaTh BUKOPUCTaHI Ha
BAT "Typ6oaTom" (M. XapkiB). Cpepa BUKOPUCTaHHS: IPOEKTYBAaHHS JIONaTel Ta JIONATOK [1apOBUX i BITPOBUX

TypOiH, OL[iHKa JOBrOBiYHOCTI JIONATOK TYpPOOMAIIVH i3 ypaxyBaHHSIM MOIIKOPKEHb IIPY HEJIiHINHMX KOJIMBAaHHSX.

2. Object of study: nonlinear oscillations of the steam and wind turbine blades and durability of the twisted turbine
blades. The aim of the study - development of numerical and analytical calculation methods of nonlinear
oscillations parameter estimation and resource of the turbine blades. Methods of investigation: modern variation
methods in mechanics, methods of nonlinear dynamics, methods of continuum damage mechanics. Theoretical
and practical results: the method of investigation of the wind and steam turbine blades nonlinear dynamics is
created and corresponding calculations are made; the method of estimation the durability of the steam turbine
blade at multicyclic load is created and the data are calculated. Scientific novelty: the new methods and
approaches of nonlinear dynamics and resource calculations of turbine blades are proposed; the new vibration and
durability patterns of the wind and steam turbine blades based on studies of their dynamics in geometrically
nonlinear deformation are established. Degree of implementation: the results are used in OJSC "Turboatom"
(Kharkiv).Application area: engineering of the steam and wind turbine blades, durability estimation of
turbomachinery blades taking into account the damage in nonlinear oscillations.
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