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V. BimomocTi npo guceprauiio

Mosga guceprarii:
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1. Oco6MBOCTI CNIEKTpa BIACHUX YaCTOT LUJiHIPIB CKiHU€HHOI IOBXUHU

2. On the spectrum of natural frequencies of a cylinder of finite length

Pedepar:

1. Po3B'130K Ipo6JieMU PO PO3NOBCIOIKEHHSI HOPMaJIbHUX XBUJIb Y IPYKHOMY i30TPOITHOMY LUJIIHAPUYHOMY
XBUJIEBO/Ii 3 BiJIbHOIO IIOBEPXHEIO, OTPUMAHUI METOJIOM PO3IiJIeHHA 3MIHHUX, i aHai3 BiAIOBiZHOTO
IVCIIEPCIMHOrO PiBHSIHHS CJIYKaTbh OCHOBOIO [1JIs1 OIIMCY BJIACHUX KOJIMBAHD BilIIIOBIHOrO LIMJIiHIPA CKiIHYEHHOI
IOBXUHU. [IpoBeneHi JOCTiIP)KEHHS BKIIOYAIOTh PO3B'43aHHS 32 IOIIOMOTOI0 METOA CYIIEPIO3ULLii MepuIoi
rpaHMYHOi 3a/1a4i Teopii MPY>XKHOCTI TPO KOJIMBAHHS LMJIIHIPA, IO 30yI)KEeHi HEOCECUMETPUYHUM HaBaHTAKEHHSIM
HA TOPLSIX. AJITOPDUTM PO3B'SI3aHHSI HECKIHYEHHOI CUCTEMY PiBHSIHD, [0 SIKOI 3BOJUTHCS KPaoBa 3a7ay4a, fae
MO>KJIUBICTb JI€TAJIbHO BUBYUTH CIIEKTP BJIACHUX YACTOT. JlOCIiI)KEHHSI HEOCECUMETPUYHUX MOJ], [I0Ka3aJo, 0 Yy
CIIEKTPi BJIaCHUX 4acTOT He3aJeXXHO Bif KoediljienTa IlyaccoHa icHye 1Bi jiHii, 110 j1e)kaTh HUXKYe KPUTUYHOI
4acTOTH XBUJeBOAA. Lli criekTpasibHi KpUBi, 10 BiAIOBiaI0Th CUMETPUYHUM i aHTUCUMETPUYHUM KOJIMBAHHSIM,
HaOJIDKAIOTHCS 10 YaCTOTHU KPailoBOTO PE30HAHCY MiBHECKIHYEHHOTO XBUJIEBOAA Y POpMi OCLUJIALiH i TPAaKTUYHO

CHiBIANAIOTh AJIs1 TOCTATHbO JOBrOro LUIiHAPA.



2. The solution to the problem of propagation of normal waves in an elastic isotropic cylindrical waveguide with a
free surface, obtained by the method of separation of variables, and the solution to the corresponding dispersion
equation serve a basis for describing the eigen vibrations of a corresponding finite cylinder. The investigations
involve the solution by means of the superposition method to the first boundary-value problem of elasticity theory
about vibrations of cylinder, induced by a non-axisymmetric load at the ends. The algorithm to the analytical
solution to the infinite system of the equations, corresponding to the boundary-value problem, provides the
possibility to study an eigen-value spectrum. Investigation of non-axisymmetric modes reveals that two lines, lying
below the critical frequency of the waveguide, exist in an eigen frequency spectrum irrespectively to Poisson's
ratio. These spectral curves, corresponding to the symmetric and antisymmetric vibrations, are tended to the end
resonance frequency of a semi-infinite waveguide in an oscillation manner and practically coincide for a
sufficiently long cylinder.
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