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mipgcraBamu

2. Oscillations of a rectangular plate separating liquids of different density in a rectangular channel with elastic
bases

Pedepar:

1. Inceprariiina po60Ta IpUCBIYeHAa JOCTIIKEHHIO BIACHUX KOJIMBAHb i CTIMKOCTI MPSIMOKYTHOI IJIACTUHY, 11O
TOPU30HTAJILHO PO3JIiJse€ ifeanbHi HECTUCMBI PIIMHY Pi3HOI LiIIBHOCTI B JKOPCTKOMY IIPSIMOKYTHOMY KaHaJli 3
IIBOMa >KOPCTKAMU OCHOBaMY, 3 OJIHi€l0 >XOPCTKOIO, a APYrolo MPYKHOIO Ta 3 ABOMA NIPY>)KHUMU OCHOBAMU y BUTJISI
NIPSIMOKYTHMX IU1ACTUH. CIJIbHI KOJIMBAHHS [IPY>KHUX IJIACTUH i PiIVHY 3BEIEHO 10 CUCTEMU IHTETPO-
nvdepeHLiaTbHUX PiBHSIHB, a GOPMU IIPOTHHY IIJIACTUHY IIOJAETHCS Y BUITISIA cyMu QyHIaMEeHTaIbHUX PO3B'SI3KiB
OJIHOPIZHOTO PiBHSIHHS [IJIs IIJIACTMH 1 YaCTKOBOT'O PO3B'sI3aHHS HEOJHOPIAHOTO y BUIJISLi PO3KJIaZaHHs 32
BJIACHUMMU (PYHKILISIMU KOJIUBaHb i71€aJIbHOI PiiVHY B IPSIMOKYTHOMY KaHasi. OTpMMAaHO B JIiHiMHIN IOCTaHOBLI
aQHAJITUYHUI PO3B'SI30K 3a7a4 PO BJIACHI KOJIMBAHHS NPSIMOKYTHOI IIJIACTUHY, 10 TOPU3OHTAIBHO PO3issie

iZeanbHi HECTUCKYBaHi PilHU Pi3HOI IIIIBHOCTI B )KOPCTKOMY NPSIMOKYTHOMY KaHaJli 3 ;BOMA >KOPCTKUMU



OCHOBaMH, 3 OJIHi€10 >KOPCTKOI0, a APYTOI0 IIPYKHOIO Ta 3 ;BOMA IIPYKHUMU OCHOBaMU. BCi MiacTMHU MOXYTh MaTu
IOBi/IbHI 3aKPiIlJIeHHS! KOHTYPIB. [I715 ABOX 3aTUCHEHUX, OTIEPTUX 200 BiJIbHUX KOHTYPIB I1JIaCTUH [IPOBEJEeHE
CIIPOIIEHHS YaCTOTHUX PiBHSHb. [3 BUKOPUCTaHHSIM AMHAMIYHOTO Ta CTATUYHOTO MiAXOMiB OTPUMAaHO HaGIKEH] 1
TOYHI YMOBU CTiMIKOCTi KOJIMBaHb [JI51 3aTUCHYTOI [IJIACTUHU B KaHaJli 3 IBOMA XOPCTKMMHU OCHOBaMU. BusHayeHo
HaOJIVDKEHi 11 TOUHI yMOBU CTIIKOCTi KOJIMBaHb [J11 3aTUCHYTUX IVIACTUH Y KaHali 3 IPY)KHOIO Ta >KOPCTKOIO
ocHoBaMHU. [TokazaHo, 110 y BUNIAAKY ABOX IIPYKHMUX OCHOB YaCTOTHUH CIIEKTP HECUMETPUYHHUX KOJIMBaHb Oy[ie
CKJIaIA€THCS 3 TPHOX HAOOPIB YACTOT, SIKi BifI[TOBiTAIOTh KOJIMBAaHHSM TPbOX IJIACTUHU, 8 YACTOTHUH CIIEKTP
CUMETPUYHUX KOJMBaHb OyZie CKIaAA€ThCS 3 YOTUPbOX HAOOPIB YaCTOT, 1O BifNOBiIal0Th KOJIUBAHHSIM TPhOX
[IJIACTVHMU i KOJIMBAHHIO CTOBIIA PiIMHU K OTHOTO 1inoro. [IpoBeneHo dyrucenbHi JOCITIIKEeHHS CTAaTUYHOI 3a1ay4i i
3HalIeHO OOMEKEeHHsI Ha 6e3p03MipHi MeXaHiyHi mapaMeTpH, 3a SIKUX MPOTUHU [JIACTUH BifNIOBiAAIOTH JiHINHIN
Teopii, o € HeobXiJHOI YMOBOIO IJIs1 IMHAMIUHOI 3a4ad4i. [IpoBesieHi B poOOTi aHANITUYHI 11 YACEbHI JOCiIKEeHHS
II0Ka3aJI1 JOCUTb BUCOKY €(PEKTUBHICTb OTPUMAHUX CITPOLIEHUX YACTOTHUX PiBHSIHB i YMOB CTilIKOCTI.
JOCTOBIpHICTb YaCTMHU OTPUMAHUX PE3YJIbTATIB MiITBEPAKYETHCS MIOPIBHAHHAM i3 BilOMUMMU B JliTepaTypi

pe3yjabTaTaMu.

2. The thesis is devoted to the study of natural oscillations and stability of a rectangular plate, horizontally
separating ideal incompressible fluids of different densities in a rigid rectangular channel with two rigid bases,
with one rigid and the other elastic and with two elastic bases in the form of rectangular plates. These studies are
based on the construction of an analytical solution for joint oscillations of plates and liquids. Combined vibrations
of elastic plates and fluids are reduced to a system of integro-differential equations, and the plate deflection forms
are provided as a sum of the fundamental solutions of a homogeneous equation for a plate and a particular solution
of a non-homogeneous one in the form of an eigenfluid fluid expansion in a rectangular channel An analytical
solution of the natural oscillation problems of a rectangular plate obtained in a linear formulation horizontally
separates ideal incompressible liquids of different densities in a rigid rectangular channel with two rigid bases, one
elastic, and the second rigid and two elastic bases. All plates can have arbitrary fixing contours. For two clamped,
supported and free contours of the plates, the simplification of the frequency equations carried out. The greatest
simplification was made only for the clamped plates. From the dynamic and static approaches, approximate and
exact conditions for the stability of oscillations for a clamped plate in a channel with two rigid bases are obtained.
Approximate and exact conditions for the stability of oscillations for clamped plates in a channel with one elastic
and the second rigid bases are derived. It is shown that in the case of two elastic bases, the frequency spectrum of
asymmetrical oscillations will consist of three sets of frequencies corresponding to the vibrations of the three
plates, and the frequency spectrum of the symmetric oscillations will consist of four sets of frequencies
corresponding to the vibrations of the three plates and the oscillation of the liquid column as a whole. Numerical
studies of the static problem are carried out and limitations are found on the dimensionless mechanical
parameters under which the deflections of the plates remain in the framework of the linear theory, which is a
necessary condition for the dynamic problem. Analytical and numerical studies conducted in this work showed a
fairly high efficiency of the simplified frequency equations and stability conditions obtained. The reliability of a
part of the obtained results is confirmed by comparison with results known in the literature.
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