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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 30.19.17

Tema guceprauii:
1. [TapameTpuyHi KOJNMBAaHHS HUIIHAPUYHUX 000JOHKOBUX €JIEMEHTIB MAIMHOOYAiBHUX KOHCTPYKIIiN [1py

reOMEeTPUYHO HeJsliHiiHOMY leOpMyBaHHi

2. Parametric vibrations of cylindrical shell-type elements of mechanical engineering structures under

geometrically nonlinear deformation

Pedepar:

1. O6'eKT mOCIiIpKEeHHs - KOJIMBaHHS, 6ipypKalii Ta CTIMKICTh pyxiB TOHKOCTIHHUX LMJIIHIPUYHUX OO0JIOHKOBUX
KOHCTPYKIIi¥l IpY TeOMETPUYHO HeJliHINHOMY JeOopMyBaHHi. MeTa - pO3BUTOK METOZiB aHali3y 6araToOMOIOBUX
KOJIMBaHb TOHKUX UUJIIHAPUYHUX 000JOHKOBUX MAIIMHOOYIiBHUX KOHCTPYKLi i BUBUEHHS 3aKOHOMIPHOCTEN
IVHaMivYHOI OBeIiHKY, CTIMKOCTI, 6ipypKaLiil KONMMBaHb LMJIIHIPUYHUX 000JIOHOK IIPY iX FTeOMETPUYIHO
HeJliHiiHOMY edopMyBaHHI. MeTonu - CydacHi aHaJIiTU4HI | YMcesibHI MeToM HeJliHiliHOoI JuHaMiku: ByGHOBa-
l'anbopkiHa, HeJliHINHKMX HOpMaIbHUX (POPM KOJIMBaHb, 6araTbOX MacITabiB, TApMOHIYHOrO 6ajIaHCy, METOT
IIPOJIOBKEHHSI [1ePiOAMYHUX PO3B'SI3KiB 32 napameTpom. Po3pob6sieHo 6araToMO10Bi MOJieli Ta CTBOPEHO HOBUM

METOJ, aHaJli3y reOMeTPUYHO HeJiHIHHUX KOJIMBaHb TOHKUX LUIIHAPUYHUX 060JIOHKOBUX KOHCTPYKIIii, 110



IO3BOJISIE JOCIIIKyBaTH 6idypKallii, CTIKICTb PyXiB B yMOBax BHYTPIlIHiX P€30HAHCIB. JlOCIiI)KeH] BJIaCTUBOCTI
reOMETPUYHO HEeJiHIMHNX TapaMeTPUYHUX KOJIMBaHb i OTPYMaHi HOBi pe3yJIbTaTH HEJIiHINHOI AUHAMIYHOI
NOBEJiHKY UIIHAPUYHUX 000JIOHOK. 3allpOIIOHOBAHO 0iJIbIll TOYHUI Y MIOPIBHSHHI 3 iCHYI0OUMMU MifAXin 10 aHami3y
IVHAMiYHOI MilJHOCTi MalIMHOOYiBHUX KOHCTPYKLiH, 110 epedyBaloTh Iif, Ii€l0 CeCMIiYHUX HABAHTAKEHb.
PesysibTaTi BOCIiIKEHb MOXKYTb OyTH BUKOPUCTAHI HA CTalii IPOEKTYBaHHS HOBOI TEXHIKM 17151 TIOOYI0BU
aMIUITYAHO-4aCTOTHUX XapaKTEPUCTUK KOJIMBaHb KOHCTPYKUIN. [1ifxizn 1o aHanisy nMHaMi4YHOI MilJHOCTI
KOHCTPYKIIiil IpU CeiCMiYHOMY HaBaHTa>KE€HHI MOKe OYTU BUKOPUCTAHUM 1151 PO3PaxXyHKy C€MCMOCTIMKOCTI
KOHCTPYKLiN. BripoBazkeHHA pe3ysbTariB gucepTauii 3giiicHeno B BAT "YkpH/IxiMmma". I'anysi BikopucTaHHA:
MaIlMHOOYIyBaHHS, PaKeTHO-KOCMIi4HA TeXHiKa, eHEePreThKa.

2. The object of research is vibrations, bifurcations and stability of motion of thin-walled cylindrical shell
structures under geometrically nonlinear deformation. The research aim is to develop methods for analyzing
multi-mode vibrations of thin-walled cylindrical shell structures and dynamic behavior, bifurcations and stability
of motions of cylindrical shells under geometrically nonlinear deformation study. The methods are analytical and
numerical methods of nonlinear dynamics: the Bubnov-Galerkin, nonlinear normal modes of vibration, multiply
scales, harmonic balance, continuation technic. Original method for geometrically nonlinear vibrations of thin-
walled cylindrical shell structures analysis was created. This method allows us to study bifurcations, stability of
motion, and internal resonances. The nonlinear parametric vibrations analysis of cylindrical shells was made. A
new approach for dynamic strength analysis of engineering structures under seismic loads was proposed. The
research results can be used at the design stage for constructing the amplitude-frequency characteristics of
vibrations of structures. The dynamical strength analysis of structures under seismic loading approach can be used
for seismic resistance of structures calculations. The results of the research have been introduced at PC
"UkrNIThimmash". The field of application: mechanical engineering, aerospace, power industry.
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