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BUMIPIOBaJIbHUX CUCTEM

2. Methods and tools for designing of piezoceramic transducers for computer acoustic measurement systems

Pedepar:

1. Inceprauifina po60Ta NpUCBAYEHA aKTyaJbHUM IUTAHHSM [10JIaJIbIIOT0 BAOCKOHAJIEHHSI METO/iB IPOEKTYBaHHS
I'e30KepaMivyHUX NIEPETBOPIOBAUIB. Y IucepTaLii IpOBEIEHI LOCIiIKEHHS], CIIPSIMOBaHI Ha BLOCKOHAJIEHHS
I1'€30KepaMIiYHUX [IEPETBOPIOBAYIB, Ki BAKOPUCTOBYIOTLCS B KOMIT'IOTEPHUX BUMIPIOBAJILHUX CUCTEMAX, CUCTEMAX
aBTOMATUYHOTO YIIPABJIiHHS 1 JaJIi MOKJIMBICTh BCTAHOBUTHU P#Ji, 3aKOHOMIPHOCTEM, aHaJli3 SKMX FOBOPUTH IIPO Te,
10 cpOopMyJIbOBAHA B pOOOTI METa OCATHYTA. Y pe3yJbTaTi JOCiIKeHb OyJId YIO0CKOHAJIEHI Ta OTPUMAK
MOJAJIbIINI PO3BUTOK BilOMi METOZIU [TPOEKTYBAaHHS I1'€30KEPaMiyHUX [1IEPETBOPIOBAYIB, 1O O3BOJISIOTH 1O~
HOBOMY, OiJIbII palliOHAJIbHO, 3[iICHIOBATY KOHCTPYIOBAHHS I1'€30KePaMiuyHUX [TepeTBOPIOBayYiB. YIOCKOHAIEHO
METOJIM IPOEKTYBaHHS (CUHTE3Y) I1'€e30KepaMiyHMX IIEPETBOPIOBAYIB IIJISIXOM BKJIIOUEHHS B €JIEKTPUYHE KOJIO
IOJATKOBUX €JIEMEHTIB: 00'€éMHUX Ta YBEPTbXBUJIbOBUX PE30OHATOPIB, iIHAYKTUBHOCTI 200 ix KOM6iHaji, o
II03BOJISIE PO3POOBJIATH I1'€30€JIEKTPUYHI IIEPeTBOPIOBAYi 3 IOKPAIEHUMU XapaKTePUCTUKAMU. YIOCKOHAIEeH]

MEeTOJ ¥ CHUHTe3Y I1'€30KepaMiuyHUX N1epeTBOPIOBAYiB, SIKi BPaXOBYIOTb [IPOCTOPOBY €HEPIrOCUJIOBY CTPYKTYPY



I1'€30€JIEMEHTA, B3a€MHE PO3TaLlyBaHHA €JIEKTPOLIB i IX KOMYTallilo, BpaxyBaHHS IIPOCTOPOBOTO
€JIEKTPOMEXaHIYHOTO 3BOPOTHOTO 3B'13Ky. B IKOCTi ApPYyroro KOHTypY AJ1s1 PO3MUPEHHS CMYTY IPONYCKaHHS, a
TaKOX I1i7]BUIIEHHS PiBHS 3ByKOBOT'O TUCKY 3alIPOIIOHOBAHO 3aCTOCOBYBATH 00'€MHI pe3oHaTopu. Po3pobseHo HOBI
CXEMH MiTK/II0YeHHS MOHOMOP(QHUX I1'€30€JIEMEHTIB, 1110 103BOJIMJIO CTBOPIOBATHU B 4 pasu Oisibllli 3rMHAMbHI
KOJIMBaHHSI, KOTPi f03Bosinau Ha 20-25 b 36i1bINTY piBEHb 3ByKOBOTO TUCKY. PO3p0671€HO Ta JOCIIPKEHO CXEMU
30yIpKeHHS NepeTBOPIOBaYiB - BUIIPOMIHIOBAUiB y BUIVISZ] LMJIHAPUYHYX I1'€30€JIeMEHTIB, 10 JJ03BOJIUIIO
301IbIIMTY PiBEHb CTBOPIOBAHOTO 3BYKOBOrO TUCKY Ha 30 nb. OTprMaB Nojanbiinil PO3BUTOK METOJ, TPOEKTYBAHHS
I1'€30KepaMiYHUX [IEPETBOPIOBAUIB, 1110 BPAXOBYE IIPOCTOPOBY €HEPrOCUIIOBY CTPYKTYPY IT'€30€JIeMEHTa. 30KpEMa,
IIpU IPOEKTYBaHHI IepeTBOPIOBAYIB - IPUIMayYiB 3BYKy (HaT4MKiB). Po3TauryBaHHS €/1IeKTPO/IiB Ha I1'€30€JIeMEeHT]
BiZIOYBa€eTbCsI TAKUM UMHOM, 1100 BEKTOP €JIEKTPUYHOTO I10J151 BUXiTHOTO CUTHay OYB IIifl KyTOM /10 BEKTOpa
noJIsIpu3allii, Mo 103BOJIS€ MigBUIMUTY YyTIUBICTh JATUYMKA, @ TAKOXK, IPU HEOOXiZHOCTI, OTPUMATU JATYMK 3
IeKiJIbKoMa BUXOJAaMU i pi3HUMU BUXIZTHUMU AUHAMIYHUMU XapaKTepruCcTukamMu. PO3pobieHnii CTeH , SIKnii
IO3BOJIsIE TPOBOAUTHU NOCIIIPKEHHS XapaKTEPUCTHUK I1'€30KepaMiyHUX [IEPETBOPIOBAYIB Ta NepPeIaBaTu pe3ybTaTh
BuMiproBaHb Ha [1K. JIOCTOBIpHICTh HAYKOBUX PE3YJIbTATIB i BUCHOBKIB [I€PEBipEHA [IOPIBHAHHAM TEOPETUYHUX
[IOJIOKEHD 3 EKCIIEPUMEHTAIbBHUMU JAHVMHU i 3aJIEXKHOCTSIMM, BUTOTOBJIEHHSM JOCigHuX 3paskis [I11 ix

BI/Il'[pO6YBaHHF[M Ta MOJEJIIOBAHHSAIM.

2. Dissertation is devoted to actual issues of further improvement of piezoceramic transducers designing methods.
Studies aimed at improving of piezoceramic transducers that used in computer systems are presented in thesis.
Method for electroacoustic transducers characteristics improving with additional elements through the use of
quarter-wave and cavity resonators that are used for acoustic power increasing, resonant frequency decreasing
and expansion of transducers operating frequency band is refined in this work. Method of additional oscillating
circuit by adding of transformer's decoupling to the piezoelectric element electrodes for the purpose of running
wave excitation was improved. Method of spatial and angular interaction, which is used in order to maximize
flexural vibrations, was improved. New connection diagrams of monomorphic piezoelectric elements that can
create flexural vibrations that are 4 times more powerful and increase the sound pressure level by 20-25 dB were
developed. Excitation circuits of transducers (radiators) in the form of cylindrical piezoelectric elements, which
can increase the level of generated sound pressure by 30 dB, were developed and investigated. Stand, which allows
us to investigate the piezoceramic transducers characteristics and to transmit the measurement results to a
computer, was developed.
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