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

Tema guceprauii:
1. [lomnpeHHs XBUJIb Y BUTHYTUX XBUJIEBOOHUX CTPYKTYpPaX.

2. The wave propagation in the bent waveguides.

Pedepar:

1. PosryiisiHyTa 3aga4a nomypeHHs HOpMaibHOI SH-XBUJI B IIJIOCKOMY IIPY>KHOMY XBUJIEBOZi 3 OKPYIJIEHMM BUTMHOM
Ta BiJIbLHUMU I'PAaHUALSMU. XapaKTepHUI PO3Mip XBUJIEBOY IOPIBHSIHUI 3 TOBKMHOIO XBUJIL. 3a/1a4a OyJia po3B'sa3aHa
BUKOPUCTOBYIOUM METO]] YaCTKOBUX ObsacTel. [I06y0BaHi 4aCTOTHI 3a71€KHOCTI (Pa30BUX Ta IPYNOBUX
IIBAJIKOCTEH MOJ, KPMBOJIiHIMHOTO XBUJI€BOY. [IpoBeieHO MOPiBHAIbHUI aHai3 BjlacHMUX (POPM KPUBOJIiHIHOTrO i
IIJIOCKONapaleIbHOrO XBUIEBOIIB. [IpoBelleHi pO3paxyHKU €HEPreTUYHOro Koe(illieHTy MPOXOIKEHHSI XBUJIi Kpi3b
BUTYH Ta €HepreTHYHUX KoedillieHTiB 30ypeHHs MO, B 00J1aCTi XBUJIEBOy 32 BUTMHOM B 3aJI€XKHOCTI Bif
reOMETPUYHHUX [TapaMeTPiB XBUIEBOY. PO3IIsiHyTa 3a7a4a PO [OMKUPEHHS IMITyJIbCHOTO CUTHAJY Y BUTHYTOMY
XBWJIEBOJi NOCTiMHOI upuHU. [TokazaHa MOXX/IUBICTb 36€peKeHHS (POPMU IMITyJIbCY HA HIJIIXY MOrO MOIIMPEHHS.
PosrisHyTa nyocka 3asayda rnomupeHHs XBUli B KPMBOJIIHIMHOMY XBU-JIEBOJ] 3 Pi3KOIO 3MiHOIO LIMPUHU BUTVIHY.

JocimKeHo 3aJ1eXKHICTh eHepreTUYHOro KoedilieHTa IIPOXOIyKeHHs XBUJIeI0 30HU BUTMHY B 3aJI€XKHOCTI Bif



XBUJIbOBOT'O PO3Mi-py Ta KyTa PO3KPMBY KPMBOJIIHINHOI YaCTMHU XBUJIEBOLY. PO3IJIgHYTa I1JI0CKA 3a7a4a IIpo
MOIIMPEHHS XBUWJIi Y XBUJIEBOJAX 3 TIOBIMHUM 3rHOM. JlOCIIiI>KEHO 3a/1e>KHICTh eHepreTU4HOro KoediuieHTa

IMPOXOIKEHHA XBUJIEIO 30HU HepeI‘YJIHpHOCTi XBUJIEBOLY.

2. The propagation of SH-wave in bent elastic waveguide in the case of free boundaries is considered. Dimensions
of the waveguide are proportional to the wave length. The problem was solved by the method of partial regions.
Frequency and phase relationships of modes in bent waveguide were constructed. The comparative analysis of
modes in bent waveguide and in straight waveguides was done. The infinite system of algebraic equations from
matching condition was determined and using method of reduction was solved. Calculation of energy transmission
coefficient through the bend and coefficients of excitation of the modes beyond the bend in the waveguide
depending on geometrical parameters of the waveguide was done. Obtained result fulfillment of matching
condition and law of energy conservation was checked. At certain combinations of these parameters is the
dominance of one of the waveguide modes. Two representations of wave mode structure in the bend were used in
current article. Calculated fields in the waveguide using both representations are equal. The propagation of the
pulse signal in the bent waveguide with constant width was considered. The possibility of saving pulse signal shape
was shown. The plane problem of wave propagation in the waveguide with thickened bend was considered.
Calculation of energy transmission coefficient through the bend depending on the angle of the bend and size of
the waveguide was done. The plane problem of wave propagation in the waveguide with two bends was
considered. Two variants of bend were researched: kink and curvature. The results of these variants were
compared. Calculation of energy transmission coefficient through the bends and coefficients of excitation of the
modes beyond the first and the second bend in the waveguide depending on geometrical parameters of the
waveguide was done. Transmission coefficient in curved waveguide almost equals unity unlike the waveguide with
kink.
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