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BUIIPOMIHIOBAYiB i €KpaHy
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the acoustic baffle

Pedepar:

1. Inceprais npucBga4YeHa po3po6lli TEOPETUYHUX 3acaji IPOEKTYBAHHS Ta PO3PaxXyHKy KPYTOBUX LU IHPUYHUX
TripoaKyCTUYHMX aHTEHHUX PELIiTOK, YTBOPEHUX i3 UUJIIHAPUYHUX [T €30KepPaMiuHNAX BUIIPOMIHIOBAYiB B IOCTaHOBIIi
337124 CTalliOHapHOI riIpOeEKTPONPY>KHOCTI Ta MaTeMaTUYHOI (i3UKU BiTHOCHO BUIIPOMiHIOBaHHS HUMU
TripOAKyCTUYHMX CUTHAJIIB 3 YPaXyBaHHSIM B3a€MO/Iii €JIEKTPUYHUX, MEXaHIYHMX Ta aKyCTUYHMX I10JIiB Ta
IIpaKTUYHIN peasnizauii nux 3acajn. Po3pobsieHi MeToau 103BOJISIOTh CUCTEMHO BPaxyBaTH BIJIUB KOHCTPYKTUBHUX
XapaKTEPUCTHUK PELIITOK Ta IEPETBOPIOBAYIB Y iX CklaAi Ha ix (i3snyHi 11018, SIKi B3a€EMOJIIOTh MiXX CO60I0 I1pU
BUIIPOMIHIOBaHHi curHasniB. Oco6s1Ba yBara pujijieHa BpaxyBaHHIO B3aeMOZ|i LIUX I10J1iB B [IPOLIECi EPETBOPEHHS

AQHTEHHOIO PELITKOIO €JIEKTPUYHOI €HEPrii B MEXaHIUHY Ta 3 MEXaHIYHOI B aKyCTUYHY, B3a€MO/ii BUIPOMIHIOBAYiB B



periTLi MixK CO60I0 Ta MiXK BUTIPOMiHIOBaYaMU i €KPAaHOM T10 aKyCTUYHOMY IOJII0, PeaKllii 30BHIIHbOTO Ta
BHYTPIIIHIX cepeoBuUIl, BUITPOMIHIOBAYiB Ha 30y/I>)KEHHS B HUX aKyCTUYHUX I10JIiB Ta 3aJI€>KHICTh BCiX
nepepaxoBaHUX (PAKTOPIB Bifl KOHKPETHUX FEOMETPUYHUX, QiBNYHUX Ta XBUJILOBUX BJIACTUBOCTEN KOHCTPYKLiN
PEILITOK Ta BUIIPOMIHIOBAUIB y iX CKJIafli, a came: B YaCTHHI aHTEHHUX PEIIITOK - KUJILKICTh BUIIPOMIHIOBAYiB y CKyami
PELIITKY Ta BiJjCTaHi MDK HUMU; PEXXUMU POOOTH PELIiTKY; PO3MipU aKyCTUYHOTO €KpaHy; B YaCTUHI UUIiHIPUYHUX
II'€30KepPaMiyHMX BUIIPOMiHIOBaYiB - TUIl KOHCTPYKTMBHOTO BUKOHAHHSI, TUIl BHYTPIlIHbOT'O 3alIOBHEHHS, TUI
II'e€30KepaMidyHOro maTepiany Ta TUN ioro noJsipusaii. [IpoBeieHo YrcesbHi eKCIIepUMEHTH Ta BUKOHAHO
CUCTEMHI IOCJIiPKEHHSI BIACTUBOCTEN €JIEKTPUYHUX, MEXaHIYHUX Ta aKyCTUYHUX TOJIB Ta 3B'SI3Ky MK HUMMU.
BcTaHOBIIEHO SIKICHI 1 KiZIbKiCHI 3aKOHOMIPHOCTI BIIJIMBY Ha Qi3U4HI 110J1 reOMETPUYHUX, Qi3UYHUX Ta XBUJIbOBUX
XapaKTEPUCTHUK €JIEMEHTIB KOHCTPYKLiN KPYrOBMX aHTEHHUX PEIIITOK. [IpoBeieHO aHai3 OTpMMaHMX B XOZi
pO6OTH pe3yJIbTaTiB YMCEIbHUX €KCIIEPUMEHTIB Ta IPOBefeHa ix (pisnyHa iHTepnperauis. IIposeneHo
€KCIIepUMEHTAJIbHI JocHiaKeHHd. CliBCTaBIeHHs OTPMMaHMX €KCIIEPMMEHTAILHUM IJIIXOM PE3yJbTaTiB 3
PO3paxoBaHUMMU [103BOJISE€ 3DOOMTH BUCHOBOK, 1110 pO3pobJieHe B pOOOTI pO3paxyHKOBe 3a0e3l1eueHHs
IIPOEKTYBAaHHS KDYTOBUX aHTEHHUX PELIiTOK, yTBOPEHUX i3 LIAIIHAPUYHUX IT'€30KEPaMidYHUX BUIIPOMiHIOBAUiB,

BiZI[IOBila€e peasisiM NOCIiIKyBaHUX aHTEH.

2. The dissertation is devoted to the development of theoretical principles for the design and calculation of circular
cylindrical hydroacoustic sonar arrays formed from cylindrical piezoceramic radiators in the formulation of
stationary hydroelectroplastic and mathematical physics problems with respect to the radiation of their
hydroacoustic signals, taking into account the interaction of electric, mechanical and acoustic fields, and the
practical realization of these principles. The developed methods allow systematically to take into account the
influence of the structural characteristics of the lattices and transducers in their composition on their physical
fields, which interact with each other at the emission of signals. Particular attention is paid to the consideration of
the interaction of these fields in the process of transforming the antenna into a grid of electric energy in a
mechanical and mechanical to acoustic, interaction of emitters in a grid between themselves and between emitters
and the screen by the acoustic field, the reaction of the external and internal environments of the radiators to the
excitation of acoustic fields in them, and the dependence of all of these factors on the specific geometric, physical
and wave properties of lattice and radiator structures in their composition, namely: in the part of antenna re
niches - the number of radiators in the lattice and the distance between them; lattice modes; acoustic screen
dimensions; in the part of cylindrical piezoceramic emitters - the type of design, the type of internal filling, the
type of piezoceramic material and the type of its polarization. Numerical experiments were carried out for circular
antenna arrays and cylindrical emitters in their composition and systematic studies of the properties of electric,
mechanical and acoustic fields and their connection between them were performed. Qualitative and quantitative
laws of influence of physical fields of geometric, physical and wave characteristics of elements of structures of
circular antenna arrays are established. An analysis of the results of numerical experiments obtained during the
work was carried out and their physical interpretation was carried out. Carried out experimental studies. The
comparison of the results obtained experimentally with the calculated ones allows us to conclude that the design
support for the design of circular antenna arrays formed from cylindrical piezoceramic radiators developed in the
work corresponds to the realities of the studied antennas.
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