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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau remaTHyHHX PyOpHK: 30.19.19

Tema gucepranii:
1. OpHOpigHI po3B'43KM 33124 PO PiBHOBATY i KOJIMBAHHS TPUIIAPOBUX i30TPOINHUX [IJIACTUH CUMETPUYHOI OyL0BU

2. Homogeneous solutions of problems of equilibrium and vibrations of three-layer isotropic plates of symmetric
structure

Pedepar:

1. luceprarifina po6oTa rnmpucBsyeHa po3pooili aHAITUYHOI METOAUKY 3BeIeHHSI TPUBUMIPHUX TPAHUYHUX 3a71a4
IIpO piBHOBAry i yCTayleHi KOJIMBAaHHS TPUIIAPOBYX i30TPONHUX IJIACTUH CUMETPUYHOI 33 TOBLUIMHOO OY0BU 1O
IBOBUMIPHUX 3a7a4. Pi3BHOMaHITHICTb KpailoBUX 3a/1a4 3yMOBJIEHA Pi3HMMU BUJAMU IPAHUYHUX YMOB Ha IIJIOCKUX
IPaHsIX i KOHTaKTYIOUUX IJIOMMHAX [IJIACTUHU B IIO€AHAHHI 3 pIBHIHHSIMU piBHOBaru abo pyxy. Ha Topusx niactTuHu
MaloTh MicClle OZHOPiHI KpalloBi YMOBU: JKOPCTKE 3aTUCHEHHS, BiZICYyTHICTb HAIIPY’KE€Hb, KOB3HE 3aKPIIlJIEHHS,
noKpuTTs Aiadparmoto. lllapu nnacTuHY 3HaXOOAThCS B YMOBAX il€asbHOro ab0 KOB3HOTO KOHTAKTy. 3
BUKOPHMCTaHHSIM METOAY OJHOPIIHUX PO3B'S3KiB PO3TJISIHYTI KIacH 3a4a4 3BE€JI€HO J10 3/1iY€EHHUX MHOXHUH
MEeTarapMOHIUHUX PiBHSIHb i CIIeKTpasbHX 337,24 BiTHOCHO (PYHKLil IIoNepe4yHoi KoopauHaTU. B sBHOMY
AQHAJIITUYHOMY BUIJISIZ] OAEP>KAHO BJIACHI PyHKIi ClIEKTpasbHUX 3a/1a4, TPAaHCLEHIEHTHI (Y 3afja4ax CTaTUKM) i
IoucriepcinHi (y 3aayax AMHAMIKK) piBHSIHHS 17151 3HaXOPKEHHS BJIAaCHUX 3HaYeHb. Ha oCHOBI gucnepciiiHux

CITiBBiIHOLIIEHb O€P3KAHO i MOCIIKeHO PiBHSIHHS JJ1 BU3HAYEHHS 3HaU€Hb YaCTOT 3aMTUPAHHS MOJT OI’KHUX XBUJIb.



3 BUKOPUCTaHHAM aCUMIITOTUYHOIO aHaJIi3y AUCIIEPCINHUX PiBHAHD OLEp>KaHO TPAHUYHI CIIiBBiIHOLIEHHS [J15
($a30BUX MBUIKOCTEN OIKHUX XBUJIb Y KOPOTKOXBUJIbOBOMY BUCOKOYaCTOTHOMY (xBujii CToyHIi Ta Peses) i
JOBrOXBUJIbOBOMY HM3bKOYaCTOTHOMY Jialla30Hax Ta BUSIBJIEHMI XapaKTep JIOKali3allii (r(paHMYHE IIOBOIPKEHHS)
(a30BOi MBUIKOCTI B KOXKHIN 3a7a4i. PO3p06s1eHO MEeTOAMKY 4 CJI0BO-aHAJIITUMHOTO 3HAXOKEHHS HilICHUX,
YSBHUX 1 KOMIIJIEKCHUAX KOPEHIB TPAHCLEHIEHTHUX PIBHAHD Y 3a/la4ax CTAaTUKY i AMHAMIKU. BUABIIEHO BIJIUB BULY
IrPAaHMYHUX YMOB Ha IVIOCKUX FPaHSX i YMOB KOHTAKTY IIAPiB [IJIACTUHY, BiIHOCHUX KOPCTKOCTI Ta TOBIVHMU LIAPiB,
koedinienTis [TyaccoHa Ha XxapakTep IPOHUKAHHS [IPMMEKOBOTO Iapy BCEPEAMHY 00J1acTi 1 3MiHy OCHOBHUX

XapaKTEPUCTUK XBUJIEBOTO IIPOLECY: YACTOTU 3allMPAHH4, (13330131 Ta prnOBi I_HBI/IILKOCTi.

2. The thesis is devoted to the development of analytical methods of the reduction of three-dimensional boundary
problems of equilibrium and steady-state vibration of three-layer isotropic plates of symmetric structure to two-
dimensional problems. Variability of boundary-value problems is caused by various kinds of boundary conditions
on flat faces and contacting planes of plate in aggregate with equations of equilibrium or motion. Homogeneous
boundary conditions are observed on plate ends: rigid clamping, free stresses, sliding fixing, diaphragm. Layers of
plates are under conditions of ideal or sliding contact. Using the method of homogeneous solutions the considered
problem classes were reduced to countable sets of metaharmonic equations and spectral problems in respect to
transverse coordinate function. Eigenfunctions of spectral problems, transcendental and dispersion equations for
finding eigenvalues are obtained in an explicit analytical form. On the basis of dispersion equations, It was possible
to are obtain and analyze equations for finding values of cutoff frequencies of modes of travelling waves. The limit
relations for phase velocities of traveling waves at short-wave high-frequency (Stoneley's and Rayleight's waves)
and long-wave low-frequency ranges are obtained using asymptotic analysis of the dispersion equation.
Localization character (limit behaviour) of phase velocities is found in each problem. The procedure for
numerically-analytical finding real, imaginary and complex roots of transcendental equations in problems of statics
and dynamics is developed. Influence of the kind of boundary conditions at flat faces and contact condition on
plate layers, (influence) of relative stiffness, layers thickness and Poisson ratio on character of boundary layer
penetration inside region and change characteristics of wave process (cutoff frequencies, phase and group
velocities) are shown.
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