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2. Theory of constructing the piezoelectric disk transducers with separated electrodes for critical application
computer systems

Pedepar:

1. Incepranifina po60Ta IPUCBIY€HA BUPIIEHHIO aKTyaJIbHOI HAYKOBO-TIPUKJIAHOI IPOOJIEMU CTBOPEHHS
BHCOKOe(EKTUBHUX I1'€30€JIEKTPUYHMX IIEPETBOPIOBAYIB /1711 KOMIT'IOTEPHUX CUCTEM KPUTUIHOTO 3aCTOCYBaHHS 3
O/IHOYACHUM MiBUILEHHSIM CTYII€HS iHTerpalii Ta riopuansaliero ekcrulyaTaliiHux BJacTUBOCTEN LIJISIXOM
CTBOPEHHS HOBUX Ta YAOCKOHAJIEHHS iCHYI0UMX MOJiesIel Ta METOLiB CUHTE3Yy JUCKOBUX IT'€30€JIeKTPUYHUX
[IepETBOPIOBAYIB 3 PO3[IiIEHUMU €JIEKTPOIaMU. PO3p0O6IEHO KOMILJIEKC MOJIeJIEN AUCKOBUX IT'€30€JIEKTPUYHUX
MepEeTBOPIOBAYIB 3 PO3/IiIEHUMHU €JIEKTPOJAMU Ta 6AraTOCEKUiNHNX AVUCKOBUX IT' €30€JIEKTPUYHUX N1ePETBOPIOBAYIB
3 MO>KJIMBICTIO TPYIIOBOTO BKJIIOUEHHS CEKLIiN 3 ypaXyBaHHAM HETaTUBHOT'O 3BOPOTHOTO €JIEKTPOAKYCTUYHOTO
3B'S13KY, METOJ] €KCIIEPMMEHTAJILHOTO BU3HAYEHHS MaTePia/IbHUX KOHCTAHT I1'€30KepaMiKy, Ta OTPUMAIK
NOJAJbIINI PO3BUTOK MeTOAU MoaudiKallii IMCKOBUX I1'€30€JIEKTPUYHNX IIEPETBOPIOBAYIB 17151 KOMITIOTEPHUX

CHACTEM KPUTHUYHOTO 3aCTOCYBAaHHS MIJITXOM BUKOPUCTAHHS NOJIi€JIEKTPOIHOI KOHCTPYKILii, TEXHOJIOTII OOATKOBUX



€JIEMEHTIB, IIPOCTOPOBOI €EHEPTOCUIIOBOI CTPYKTYPU I1'€30€JIEKTPUYHUX IIEPETBOPIOBAYIB, TEXHOJIOTII
TE€PMOBAKYYMHOTO HalIMJIEHHS, 1[0 3a6e3I1e4ye MOXKIIMUBICTb CUHTE3Y I1'€30€JIeKTPUYHUX [1€PETBOPIOBAYIB 3
NIOKPAILIEHMMU XapaKTEePUCTUKAMU Ta NIOOYL0BY 6araToPyHKI[iOHAIbHUX I1'€30€IEKTPUYHUX [1€PETBOPIOBAYIB [1JI4
KOMITIOTEPHUX CUCTEM KPUTUYHOTO 3aCTOCYBaHHS. Kill04oBi cj10Ba: KOMITIOTEPHA CUCTEMA, 00'€KT KPUTUYHOTO
3aCTOCYBaHHS, II'€30€JIEKTPUYHNI [I€PEeTBOPIOBAY, AUCKOBUH IT'€30€IeMeHT, MeTonu moaudikallii, CMHTe3, BUXiTHi

XapaKTePUCTUKU.

2. The thesis is devoted to solving the actual scientific and applied problem of creating highly efficient
piezoelectric transducers for critical application computer systems while simultaneously increasing the degree of
integration and hybridizing of operational properties by creating new and improving existing models and methods
of synthesis of piezoelectric transducers with separated electrodes. The mathematical model of the electrical
impedance of piezoelectric disk oscillating in a wide frequency range was improved, and on this basis, a method
for the experimental determination of the material constants of piezoceramics was developed. This method, unlike
the known ones, allows in one experiment to determine three elastic moduli, two piezomoduli and one value of
dielectric constant to obtain reliable quantitative estimates of physical state parameters of disk piezoelectric
transducers. For the first time, mathematical models of piezoelectric transducers with ring and disk electrodes in
primary electrical circuit and multisectional disk piezoelectric transducers with the possibility of group
connection of sections taking into account negative electroacoustic feedback and electric load impedance values
were developed. These expands the possibilities of constructing multifunctional piezoelectric transducers for
critical application computer systems. For the first time, a mathematical model of disk piezoelectric transducer
with sector electrodes, constructed with a minimum number of assumptions that simplify the real situation, was
developed. These allows predicting the characteristics of the transducer operating on non-axisymmetric planar
oscillations. The mathematical model of bimorph piezoelectric transducer with symmetric electrical load in the
secondary circuit was improved. This, based on fundamental principles of mechanics and electrodynamics, allows
to take into account the geometrical, mechanical and electrical parameters of the real design of piezoelectric
transducer, the principle of which is based on the use of axisymmetric bending oscillations. Methods for modifying
disk piezoelectric transducers for critical application computer systems by using a polyelectrode design, additional
element technology, spatial energy-power structure of piezoelectric transducers received further development,
which makes it possible to synthesize piezoelectric transducers with improved characteristics. Keywords:
computer system, critical application object, piezoelectric transducer, disk piezoelectric element, modification
methods, synthesis, output characteristics.
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