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

Tema guceprauii:
1. KonBaHHS KOHCOJILHOTO CTPYDKHS i3 3aKPUTUYHUM CTaTUYHUM CTAaHOM IIPU BePTUKAJbHIN Bibparii 3aKpinieHHs

2. Oscillations of a cantilever rod with the supercritical static state with the base vertical vibrations

Pedepar:

1. Incepraliito NpUCBSIYEHO JOCIIKEHHIO 3aKOHOMIPHOCTE! yCTalleHUX KOJIMBAHHb Ta BibpaliliHil crabinisanii
CTPWIKHS i3 3aKPUTUYHUM CTaTUYHUM CTaHOM. EkcriepumeHTanbHO 3adikcoBaHi epexTu cTabisnisanii i pesoHaHCHUX
KOJIMBaHb 3aKPUTUYHOTO CTPYKHS. SHAIEHO iHTEPBaIM YaCTOT TapaMEeTPUYHUX KOJIMBAHb IO APYTill Ta TPETIN
BJIaCHUX (POpMax KOJIMBaHb, @ TAKOXK 3HANIEHO €(PEKT CYMICHUX OJHOYACHUX KOJIUBAaHb CTPYKHS IO JBOX (110
IpYyriil Ta TpeTiil) BjlacHUX (pOpMax KOJIMBaHb. EKClieprMeHTaIbBHO OTPUMAHO 4aCTOTU CTabisizauii modpe
CIIiBIIAJAIOTh 3 OOPaxOBAHUMU 10 TEOPETUIHOMY KPUTEPIiIo cTabisnizanii 3aKkpUTUYHOTO KOHCOJIBHOTO CTPYIKHS,
aHaJliTUYHO No6yg0BaHOMY y poboTi lllamHi i Ppeiicepa. [TIo6ymoBaHO YnCeabHO BiacHI GOPMHU i 3HAlIEHO BIACH]
4aCTOTU KOJIMBAaHb IIPY>KHBOTO 3aKPUTUYHOTO CTPYIKHS, 1[0 KOHCOJIBHO 3aKpillJIEHU, 171 3HAY€HHSI >KOPCTKOCTI Ha
3TUH, iTeHTU(PIKOBAHOTO 3 IPOBEIEHUX EKCIIEPUMEHTIB, T00YI0BAaHO YMCEJIbHO. 3Hal1eHO 3HaUeHHSI BJIACHUX

4acTOT CBiZj4aTh, 110 B PO3IJISIHYTIN CUCTEMI € BHYTPilIHIN pe3oHaHc. [Io6ymoBaHO MaTeMaTUYHi Mojieli HeJliHiIMHMX



PE30HAHCHUX NTapaMeTPUYHUX KOJIMBAaHb 3aKPUTUYHOIO CTPYDKHS [IPY ABOMOJIOBIN ix arpokcumalii, sxa
06YMOBJIEHA BHYTPIIIHIM PE30HAHCOM BJIACHUX YACTOT Ta PE3yJIbTaTaMU €KCIIEPUMEHTAIbHUX CIIOCTEPEXKEHD, SIK
[IpY YpaxyBaHHi [I0YaTKOBUX HAIIPY’KEHb, TaK i IPU iX BilCYTHOCTi. AHAJIITUYHO BU3HAYEHO 3CYBU PE30HAHCHUX

4aCTOT [P ypaxyBaHHi 10YaTKOBUX HAINPYXEHb.

2. The dissertation (thesis) work is devoted to the laws of oscillations and stabilization of the rod with static
supercritical state. Experimentally fixed effects of stabilization and resonance oscillations of a supercritical rod.
Found parametric oscillation frequency range of the second and third eigenmodes and found the effect of
simultaneous oscillations of the rod by two eigenmodes (the second and third). Experimentally derived frequecies
of stabilization coincide well with theoretically calculated by the criterion of supercritical stabilizing rod,
analytically constructed by Champneys and Fraser. Eigenmodes and its eigenfrequencies of supercritical rod
oscillations for bend stiffness values, identified from the experiments, constructed numerically. Found values of
eigenfrequencies indicate that the system under consideration has an internal resonance. A mathematical model of
non-linear parametric resonance vibrations of a supercritical rod at their two-mode approximation, which is
caused by an internal resonance of eigenfrequencies and results of experimental observations, as taking into
account of the initial stress, and with its absence is derived. Shifts the resonance frequencies in the model with the
initial stress are analytically obtained. A series of numerical experiments were condacted in order to identify and
analyze the following two main classes of steady-state regimes: regular (which correspond to quasi-periodic
oscillations) and chaotic (with positive largest Lyapunov exponents and continuous spectral densities). Chaotic
steady-state regimes in the system with the initial stress are realized at less than about 10% frequency
fluctuations. In addition, taking into account initial stress leads to a reduction in amplitude of the third eigenmode.
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