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1. TeopeTr4yHi OCHOBYM PO3paxyHKy Ta IPOEKTYBAHHS yJIbTPa3ByKOBUX [1I€PETBOPIOBAUIB €JIEKTPOMAarHiTHOTO TUITY

2. Theoretical basics of calculations and development of electromagnetic ultrasonic transducer

Pedepar:

1. Inceprariio NpUCBSIYEHO PO3POOJIEHHIO IPUHLNAIIIB i METOIiB PO3PAaXyHKY yJIbTPa3ByKOBUX I€PETBOPIOBAUIB
€JIEKTPOMArHiTHOIO TUITY A1 CUCTEM HEPYMHIBHOTO KOHTPOJIIO ¥ TEXHIYHOI IiarHOCTUKU METAJIONPOKATY, IJIs
[IEPBAHHUX I1€PETBOPIOBAYIB Y IPUCTPOSX €JIEKTPUYHOIO BUMIPIOBaHHS HEEJIEKTPUYHUX BEJIMYVH, JJIs allapaTypu
€KCIIEPMMEHTAJIBHOTO AOCiIKEHHS (Pi3NKO-MEeXaHIYHUX i CTPYKTYPHUX NIapaMeTpiB MeTasliB. BUKoHaHO
MaTeMaTU4YHUH OIHUC MPOLECIB €JIEKTPOMArHiTHOTO 30yI)K€HHS I IPUIMAaHHS YIbTPa3BYKOBUX XBUJIb, Y METAJI -
CTPYMOIIPOBiJHOMY IIPY>KHOMY CE€PELOBUII] 3 YCKIaJHEHUMHU BIaCTUBOCTIMU. CHPOPMYIbOBAHO OCHOBHI PaHNYHI
3a/1aui i1 TeopemMy, MOCiJOBHE 3aCTOCYBaHHS SIKUX [I03BOJIsIE€ 10Oy IyBaTU MaTeMaTU4Hi MOZIeJli TepeTBOPIOBayYiB
€JIEKTPOMAarHiTHOTrO TUILY B PEKMMIi 30yI>)KEHHSI 11 IpUIMaHHS YJIbTPa3ByKOBUX XBUJIb Y METAJIEBUX O0'€KTaX.
OTpumaHoO 3arajibHi BUPa3y [AJ1s1 PO3PAXyHKY YaCTOTHUX XapaKTEPUCTUK IIEPETBOPIOBAYIB €JIEKTPOMArHiTHOTO TUILY

B Pe>XXUMi 30yI)KeHHsI BCiX BUIi XBUJIb, SIKi iCHYIOTb Y CTEPXKHSIX, TPYOax i racTuHax. [1o6ynoBaHO MaTeMaTUYHi



Mo pany TUIIOBUMX KOHCTPYKLIM MPOXiIHUX i HAKJIaAHUX I1epeTBOpIoBadiB. CyKyIIHICTh PE3yJIbTATIB
IVCEPTaLiiHOTO NOCiIPKeHHS (POPMYe HayKOBY 6a3y 117151 IPAKTUYHUX PO3POOOK HOBUX MTPOTPECUBHUX

KOHCTPYKLi# yJIbTPa3ByKOBUX [1€PETBOPIOBAYIB €JIEKTPOMArHiTHOTO TUITY.

2. In this work principles and methods of electromagnetic ultrasonic transducer calculation were developed. These
transducers are used in systems of metal-roll nondestructive and engineering testing, in electrical measurement
systems of nonelectrical quantities as sensing devices, in experi-mental gears of physics-mechanical and
structural metal parameters. Mathematical description of electromagnetic ultrasonic waves excitation and
receiving in metal, considering it as conducting elastic medium with complicated (in case of ferromagnetic metal)
properties were provided in the dissertation investigation. In addition, basic boundary condi-tions and theorems
which sequential employment formed mathematical model (complex frequency characteristics) of electromagnetic
transducers in modes of electromagnetic ultrasonic wave's exci-tation and receiving in metal objects were
developed. Basic expressions for calculation of frequency characteristics of electromagnetic transducer excitation
by means of all wave modesin bars, pipes and plates (19 elastic wave modes) were obtained. Mathematical models
of some basic structures of transmission and laying-in transducers in modes of electromagnetic ultrasonic wave's
excitation and receiving in bars, pipes and plates were calculated. All received during investigation results are
formed a theoretical base of electromagnetic transducer development. Also dissertation investigation results are
used for a scientific description of update electro-magnetic ultrasonic transducers structures that would be
developed and fabricated.
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