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0o06J1agHaHHS

2. Improvement of the ultrasonic magnetostrictive method for testing power equipment components

Pedepar/aHoTanis:

1. Y puceprauiiiHiii po60Ti BUpIlIEHO aKTyasibHy HAyKOBO-TEXHIYHY 3a/1a4y yIOCKOHAJIEHHS YJIbTPAa3ByKOBOTO
KOHTPOJIIO €JIEMEHTIB €HEPTeTUYHOTO 06J1aIHAHHA 3 BUKOPUCTAHHAM MajloaepTypHUX MarHiTOCTPUKLIAHAX
[IepeTBOPIOBaYiB. byjlo IPOBENEHO KOMIUIEKCHUI aHaJli3 METOLIB YIbTPAa3ByKOBOI'O HEPYMHIBHOI'O KOHTPOJIIO Ha
0a3i y/IbTpa3ByKOBUX MarHiTOCTPUKLINHUX e(eKTiB. Onucani TpygHOLi peanisaii, Ki BUHUKAIOTh [IPU
yJIbTPA3BYKOBOMY KOHTPOJIi €JIEMEHTIB €eHEepPreTUYHOro 06J1aIHaHHS Ta HaZlaHa Kiacudikauis gedekris. [IpuBeneni
OCHOBHi eTany OpMyBaHHS Ta ONPalllOBaHHs CUTHAJIIB MajioalepaTypHUX MarHiTOCTPIKLiliHMX [IepeTBOPIOBAaYiB
(MMII) Ta 3MOJe/IbOBaHi IpoLecyu reHepyBaHHs curdainis MMII B e71eKTpOaKyCTUYHUX TPaKTax 3acobiB
yJIBTPA3BYKOBOT'O KOHTPOJIO. Takox 6y 3MO/Ie/IbOBaHi Ipoliecy onpaloBaHHs curHanis MMII Ta ouiHoBaHHS ix

iHpOpPMaTUBHUX [MAPAMETPIB, SIKi AAIOTh MOXKJIMBICTh OTPUMATU BUGIPKY iHPOPMALIITHUX XapAKTEPUCTUK CUTHAJIIB



MMII. ByB po3pobsenuii inTepdeiic kopuctyBada aas Y3HK 3 MMIT i onncaHa peani3alist anroputmy 4aCTOTHOI
dinprpauii. BUKopucTaHHS anapaTHO-IIPOrPaMHOI0 KOMILJIEKCY Ta peasiizallis TeXHOJIOTii BUrotosaeHHss MMII,
iHTerpais 064MCII0BaIbHUX aJITOPUTMIB JO3BOJIMIIN Peasli3yBaTy HEOOXiHY allapaTHO-TIPOrPaMHy CUCTEMY
yJIbTPa3BYKOBOT'O MAarHiTOCTPUKLIMTHOTO HEPYMHIBHOTO KOHTPOJIIO. Bys10 pO3p06JIEHO aITOPUTM IIPOBELEHHS
€KCIIEPUMEHTIB, IKUI CIIPSIMOBAHO Ha BU3HAYEHHS LIJIICHOCTI Ta CTPYKTYPHOI OZHOPIAHOCTI B TOHKOCTIHHUX
3pas3Kax 3i cTaji Ta 3BapHUX 3'€JHaHb, EKCIIEPUMEHTIB 3 BU3HAUE€HHSI IIOPOTiB YyTJIMBOCTI Ha 3pa3Kax i3 JIOKaJIbHUMU
nedekramu. ByB npoBefeHNi OPiBHSIBHUI aHAaJli3 pe3yJIbTaTiB eKCIIEPUMEHTAIbHUX JOCIIiIPKEHb HEPYIHIBHOTO

yJIbTPa3BYKOBOT'O KOHTPOJIIO 3 BUKOpUCTaHHSIM MMII Ta metony paniorpadivHOro KOHTPOJIIO.

2. The dissertation solves the current scientific and technical problem of improving ultrasonic testing of power
equipment elements using low-aperture magnetostrictive transducers (MMP). A comprehensive analysis of
ultrasonic non-destructive testing (NDT) methods based on ultrasonic magnetostrictive effects have been
conducted. The implementation difficulties that arise during ultrasonic testing of power equipment elements are
described and a classification of defects is provided. The main stages of formation and processing of MMP signals
are presented and the processes of generation of MMP signals in the electroacoustic paths of ultrasonic testing
equipment are modeled. Furthermore, the processes of MMP signal processing and the estimation of their
informative parameters have been modeled, enabling the acquisition of samples of the information characteristics
of MMP signals. A user interface for ultrasonic system with MMP has been developed and the implementation of a
frequency filtering algorithm has been described. The use of a hardware-software complex, the implementation of
MMP manufacturing technology, and the integration of computational algorithms have made it possible to
implement the necessary hardware-software system for ultrasonic magnetostrictive non-destructive testing. An
algorithm has been developed for conducting experiments aimed at determining the integrity and structural
homogeneity of thin-walled steel samples and welded joints, and experiments to determine sensitivity thresholds
on samples with local defects. A comparative analysis has been conducted between the results of experimental
research on non-destructive ultrasonic testing using MMP and the radiographic testing method.
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