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Pedepar:

1. B pucepTauiiiniil poboTi BUPilIEHO aKTyajlbHy HAYKOBO-TIPAKTUYHY [IPOOJIEMY — PO3BUTOK TEOPETUYHUX
TI0JIO>KEHD Ta 3aCO0iB /17151 30yIKEHHSI BUCOKOYACTOTHUX yJIbTPA3BYKOBUX iMITyJIbCiB €MHICHUMU NIEPETBOPIOBAYaMU
y BUpO0ax 3 eJIeKTPOIPOBiAHMX MaTepialiB 3 MiZBUILEHOIO YyTJIMBICTIO 32 PaXyHOK 361/blI€HHS BiHOLIEHHS
aMILIITY], KOPUCHOTO CUTHAJY [10 3aBajl. Y AUCepTaLiliHill poOOTi Blieplie po3pobseHa MaTeMaTUYHa MOJIeJlb
€MHICHOTO IEPETBOPIOBAYa, IPU3HAYEHOTrO 1J14 30yIPKEHHS YJIbTPa3ByKOBUX KOJIMBAHb B €JIEKTPOIPOBIIHOMY
BHpOOi, 32 JOTIOMOTOIO SIKOi BUPiLIeHi [1Bi 3a7a4i €JIeKTPOCTATUKY Ta AUHAMIYHOI Teopii MPYKHOCTI JJ1s1 KyCKOBO-
ofiHOpigHOro cepenoBulla. EKkcriepuMeHTanbHO IOOYA0BaHi JiarpaMu CIIpsSIMOBAHOCTI aKyCTUYHOTO I10J151 Ta
BM3HA4€Hi OCHOBHI (PaKTOPH, 5IKi BIIJIMBAIOTh HA iIHTEHCUBHICTb y/IbTPAa3BYKOBUX iMITYJIbCIB, 10 30yAKYIOTbCS
€MHICHUM IIepeTBOpIoBaueM. PO3po6JieHi HOBI KOHCTPYKIii €EMHICHUX IEPETBOPIOBAYiB MPU3HAYEHUX [IJIS

KOHTPOJIIO €JIeKTPOIIPOBiAHUX BUPOOIB Pi3HUMM TUIIAMU YJIbTPa3BYKOBUX XBUJIb. 3aCTOCYBAHHS JAaHUX



IIEPETBOPIOBAYIB I03BOJIUTh 3HAYHO MiJBUIIMTH BiJHOLIEHHS CUTHaJ/3aBajia. Po3po6y1eHO BUCOKOYACTOTHI
reHepaTopu 30y1KEHHSI BUCOKOBOJIbTHUX TAKETiB OJIHO- Ta JBOMOJISIPHUX iMITyJIbCIiB [I7151 KUBJIEHHS] EMHICHUX
IIePETBOPIOBaviB. EKCIIEpMMEHTAIbHO MiTBEPAKEHA MOKIIMBICTh 30y)KEHHS [T03[J0BXHIX Ta IIOBEPXHEBUX XBUJIb
€MHICHMMU I€PETBOPIOBAYaMU 3 iIHTEHCUBHICTIO YJIbTPAa3BYKOBOTO I10JIs1, JOCTATHBOIO 117151 TPOBELEHHS
BUMIPIOBaHb, KOHTPOJIIO Ta AiarHOCTUKU. [IpakTU4YHE 3HAY€HHS POOOTH MOJISATA€ B TEXHIYHIN MOKIUBOCTI
BUKOPMCTAHHS EMHICHUX [1I€PETBOPIOBAYIB JJ151 Y/IbTPA3ByKOBOI'O KOHTPOJIIO, BUMIPIOBaHb Ta [iaTHOCTUKHU
€JIEKTPOIPOBiIHUX BUPOOIB. [Ij1s1 peasizallii eMHICHOTO METOLy PO3POO6JIEHO i BUTOTOBJIEHO: MAKETU IIPUCTPOIB [J1s1
IOCJIiIKE€Hb XapaKTePUCTUK €EMHICHMM MEPETBOPIOBAYEM Pi3HOTO NIPU3HAYEHHST; TEHEPATOPU BUCOKOBOJIbTHUX
iMITyJIbCiB HANIPYTY [J151 >)KUBJIEHHSI EMHICHUM II€PETBOPIOBAYEM; CTIMKUN [IO Aii IIyMiB MiICUII0OBAY yIbTPa3ByKOBUX
CUTHAJIiB; MaKeT Ipuiagy 1y GOpMyBaHHS BXiJHUX iMIIyJIbCiB FeHepaTOPiB HAIIPYTU 3 MOKJIMBICTIO PEryJII0BaHHS
4aCTOTH, TPUBAJIOCTI, YACTOTU 30HyBaHHS TOIIO; METOJVKY [100YIOBU BUXiJHMX KaCKa/liB TeHEPATOPIB KUBJIEHHS
€MHICHUM nepeTBoproBaueM. CTBOPEHO NIpOrpamHe 3abe3rnedyeHHs 1J1s1 po60TH MaKeTiB IPUCTPOIB 17151 LOCTiIKEHb

XapaKTepPUCTUK EMHICHUM I1I€PETBOPIOBAYEM PiZHOTO IIPU3HAYEHHS.

2. In the dissertation work an actual scientific and practical problem is solved - the development of theoretical
statements and means for excitation of high - frequency ultrasonic pulses by capacitive transducers in electrically
conductive material samples with the increased sensitivity at the expense of increase of the ratio of amplitudes of
a useful signal to noise. In the dissertation work the mathematical model of a capacitive transducer intended for
excitation of ultrasonic oscillations in an electrically conductive product is developed for the first time by means of
which two problems of electrostatics and the dynamic theory of elasticity for piecewise-homogeneous
environment are solved. Diagrams of the acoustic field orientation are built experimentally and the main factors
influencing the intensity of ultrasonic pulses excited by CT are determined. New designs of capacitive transducers
designed for testing of electrically conductive products with different types of ultrasonic waves have been
developed. The use of these converters increases the signal-to-noise ratio significantly. High-frequency excitation
generators of high-voltage packets of unipolar and bipolar pulses for power supply of capacitive transducers were
developed. The possibility of excitation of longitudinal and surface waves by capacitive transducers with ultrasonic
field intensity sufficient for measurements, testing and diagnostics has been experimentally confirmed. The
practical significance of the work lies in the technical feasibility of capacitive transducers usage for ultrasonic
testing, measurement and diagnostics of electrically conductive samples. To implement the capacitive method, the
following have been developed and manufactured: models of devices for studying the characteristics of CT's for
various purposes; high- voltage pulse generators for power supply of CT; noise-resistant amplifier of ultrasonic
signals; layout of the device for input pulses generation of supply units allowing to adjust the frequency, duration,
sounding frequency, etc.; method of CT power generators output stages construction. The software solution for
processing of device models for the research of characteristics of various function CT is created.
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