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1. PO3BUTOK METO/IB Ta 3aCO0IB /1J1sI €IeKTPOMArHiTHO-aKyCTUYHOTO KOHTPOJIIO CTPMXKHEBUX, TPyOUaCTUX Ta

JINCTOBUX METAJIOBUPOOIB

2. Development of methods and tools for electromagnetic and acoustic control of rod, tubular and sheet metal
products

Pedepar:

1. B pucepTauiiiniil poboTi BUpilIEeHO aKTyaJIbHY HAYKOBO-TIPAKTUYHY [IPOOJIeMYy — PO3BUTOK TEOPETUYHUX
II0JI0KEHB Ta 3aCO0iB M1 30yIPKEHHSI BUCOKOYACTOTHUX yJIbTPa3BYKOBUX iMITYJIbCiB €/1€KTPOMArHiTHO-
aKyCTUYHUMU NIEPETBOPIOBaYaMHU y TPYOUACTHUX, CTPUKHEBUX Ta JMCTOBUX METAJIOBUPOOAX 3 IMifIBUIIEHOIO
YyTJIUBICTIO 32 PaXyHOK 30i/IbIIEHHS BiHOLIEHHS aMIUIiTYZ, KOPUCHOTO CUTHAJY [I0 3aBaf,. Y nucepTaniiHii poooTi
BIleplIe po3pobiieHa MaTeMaTU4YHa MOJieJIb eJIEKTPOMarHiTHO-aKyCTUYHOTO [1ePETBOPIOBaYa, IPYU3HAUYEHOTO JJ1s1
30yI)KEHHS yJIbTPa3ByKOBUX KOJIUBAaHb B €JIEKTPOIIPOBiAHOMY BUPOOIi, 32 IOIIOMOTOI0 SKOi BUpillleHi ABi 3a1ay4i
€JIEKTPOCTATUKU Ta NUHAMIYHOI TEOPil IPYKHOCTI IJIs1 KYCKOBO-OLHOPIZHOTO CEPENOBUILA. EKCIIEpUMEHTAILHO

no0yj0BaHi JiiarpamMu CIIpSIMOBAHOCTI aKyCTUYHOTO I10J1s1 Ta BU3HAaY€Hi OCHOBHI (aKkTopH, sIKi BIVIMBAIOTh Ha



IHTEHCUBHICTb YJIbTPA3BYKOBUX iMIyJIbCIB, IO 30YIKYIOTHCS €JIeKTPOMArHiTHO-aKyCTUYHUM [IEPETBOPIOBAYEM.
Po3po6sieHi HOBI KOHCTPYKLii €/1eKTPOMarHiTHO-aKyCTUYHUX IIepeTBOPIOBAYiB, IPU3HAYEHUX [J151 KOHTPOJIIO
METaJIOBUPOOIB Pi3HNMHU TUIIAMU YJIbTPA3BYKOBUX XBUJIb. 3aCTOCYBaHHS JJaHUX I1€PETBOPIOBAYIB [JO3BOJIUTh 3HAYHO
NiABUIMTY BiIHOLIEHHS CUTHAJ /3aBafa. ExcliepuMeHTabHO NigTBEPIPKeHa MOKJIUMBICTD 30y I)KEHHS [I0BEPXHEBUX
xBUJIb Peses Ta Jlem6a, a TaKOK KPyTUJIbHUX XBUJIb [IEPETBOPIOBAYaMU 3 iHTEHCHUBHICTIO YJIbTPa3BYKOBOT'O I10JI,
IOCTaTHBOIO J1J1 TPOBEIEHHS BUMIiPIOBaHb, KOHTPOJIIO Ta JiarHOCTUKU. [IpakTUYHE 3Ha4eHHSI pOOOTH IOJIATAE B
HaCTYIITHOMY: P€aJli30BAaHO TEOPETUYHY MOJIEJIb, IKa JO3BOJISIE BUKOHYBATH PO3PaxyHKU [1apaMeTpiB i
XapaKTEPUCTUK €JIeKTPOMATHiTHO-aKyCTUYHUX IIEPETBOPIOBAYIB CyMillleHOTO Ta PO3/iIbHOTO TUITY; PO3PO6JIEHO,
BMKOHAHO Ta BUITPOOYBAHO CTEHAOBI MAKETH €JIEKTPOMArHiTHO-aKyCTUYHUX [IEPETBOPIOBAYIB, 1[0 MPAKTUYHO
peasizyloTh TEOPETUYHY MOJIEJIb Ta JOBOASTD ii €PEeKTUBHICTh; pO3pO6JIEHO €J1eKTPOMAarHiTHO-aKyCTUYHi
[IepeTBOPIOBaYi JJ1s1 KOHTPOJIIO Pi3HUX 3Pa3KiB B MeKaxX COPTAMEHTIB CTPUXKHEBUX, TPYO4aCTUX Ta JINCTOBUX
METaJIOBUPOOIB 17151 Pi3HUX TUIIIB Ta €TamiB BUPOOHULTBA Ta €KCIUIyaTallii KpyTUIbHUMU XBUJISIMU, XBUJISIMU Pesest
Ta Jlemba Ha IOBEPXHi Ta BCEPEAMHI 00'€KTiB KOHTPOJIIO; CTBOPEHO METOJMKMA KOHTPOJIIO 3 BUKOPUCTAHHSIM
PpO3pobeHUX KOHQIrypalliil IepeTBOPIOBayiB Ta NPAaKTUYHI peKOMEHallii 3 iX BUKOPHUCTaHHS; pO3pO6JIEHO Ta
BIIPOBA/’)KEHO TEXHIiYHi pillleHHs, CIPSIMOBAaHI Ha MiJIBULIEHHS SIKOCTi Ta €()eKTUBHOCTI BUKOPUCTAHHS
€JIEKTPOMarHiTHO-aKyCTUYHOT0 MeTOAY B BUPOOHULITBI. PO3p06JI€eHO HOBI T€XHiYHi pillleHHs, [0 CIIPSIMOBAHi Ha
MiJBUIIEHHS YyTJIUBOCTI yIbTPa3BYKOBUX €JIEKTPOMArHiTHO-aKyCTUYHUX IIPUJIALIB i IPUCTPOIB HA OCHOBI

301/IbLIIEHHS BifHOLIEHHS aMILIITY ], KOPUCHOTO CUTHAJY [I0 3aBaJ] Y BUPOOax 3 €JIEKTPONPOBITHMX MaTepiasiB.

2. The dissertation solves a topical scientific and practical problem - the development of theoretical positions and
tools for excitation of high-frequency ultrasonic pulses by electromagnetic-acoustic transducers in tubular, rod
and sheet metal products with increased sensitivity by increasing the ratio of amplitudes of the useful signal to
interference. In the dissertation work the mathematical model of the electromagnetic-acoustic 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. Experimentally constructed diagrams of the direction of the acoustic field
and identified the main factors that affect the intensity of ultrasonic pulses excited by the electromagnetic-
acoustic transducer. New designs of electromagnetic-acoustic transducers designed to control hardware with
different types of ultrasonic waves have been developed. The use of these converters will significantly increase the
signal-to-noise ratio. The possibility of excitation of Rayleigh and Lamb surface waves, as well as torsional waves
by transducers with an ultrasonic field intensity sufficient for measurements, control and diagnostics, has been
experimentally confirmed. The practical significance of the work is as follows: implemented a theoretical model
that allows calculations of parameters and characteristics of electromagnetic-acoustic transducers of combined
and separate type, developed, performed and tested bench models of electromagnetic-acoustic transducers,
which practically implement the theoretical model and prove its effectiveness, developed electromagnetic-
acoustic transducers for control of various components of rod, tubular and sheet metal products for different
types and stages of production and operation by torsional waves, Rayleigh and Lamb waves on the surface and
inside control objects, developed control methods using developed configurations of transducers and practical
recommendations on their use, developed and implemented technical solutions aimed at improving the quality and
efficiency of the electromagnetic-acoustic method in production.
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