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V. BizomocTi npo gucepraniio
MoBga guceprariii:
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Tema gucepranii:
1. Po3po6sieHHS METO[IiB i 3aC00iB BUXPOCTPYMOBOIO KOHTPOJIIO MaTepialiB Ta KOHCTPYKLiH

2. The development of methods and means for eddy current testing of materials and constructions

Pedepar:

1. Incepraliist puCBsSY€Ha CTBOPEHHIO 3aCO0iB i TEXHOJIOTIN BUXPOCTPYMOBOTO KOHTPOJIIO BUPOOHIB, 1110
XapaKTepU3ylThCsl BUCOKUM PiBHEM 3aBajl. MeTOOM 06'€MHUX iHTErpajbHUX PiBHSHD i €KCIIEPUMEHTAIbHO
IOCJiI)KEHO CUTHAJIA BUXPOCTPYMOBHUX M€PETBOPIOBaYiB. [IokazaHO 0COOJIMBOCTI pO3NOJiTy CUTHATTY
napaMeTpUYHUX [IepeTBOPIOBAYiB Bifl TPIlMH Pi3HOI JOBKUHU. 3aIPOIIOHOBAHO CIIOCI6 BU3HAYEHHS JOBXKUHU
TpimuHU. BU3HaueHO 0COGIMBOCTI CUTHAJIIB aHAKCiaIbHUX ITEPeTBOPIOBAYIB Bif] TPIlIVH Pi3HOI TOBKUHU [1J1s1 Pi3HOI
opieHTallii 06MOTOK. 3alIpOIIOHOBAHO KOHCTPYKLiMHUI IapameTp e(peKTUBHOCTi BUXPOCTPYMOBOTO
nepeTBoploBava. [TokazaHo HOro iHBapiaHTHI BJIACTUBOCTI BiIHOCHO KiJIbKOCTi BUTKIB, a TaKO>X PO3MipiB 0OMOTKH 3a
YMOBHU 30epe>keHHs Ipornopiii. JlocmimkeHo epeKTUBHICTE 0OMOTOK Ha GPepUTOBUX ocepsx. Po3pobieHo i
IOCJiI)KEHO KOMIJIEKT BUXPOCTPYMOBUX II€PETBOPIOBAYiB NIO/IBIHOIO AudepeHIiI0BaHHS 1J1s1 BUSIBJIEHHS
IeQEeKTiB IiJl apoM 3aXUCHOTO ITOKPUTTS, MiIIOBEPXHEBUX IOP Y MiHUX BUPOOax Towo. [TokasaHo ix
e€(EeKTUBHICTb y CKJIaJli CUCTEM BUXPOCTPYMOBOI ToMorpagii. JJoCIiIKeHO CUTHAJIN Bifl TPIlUH 3 Pi3HUM KYTOM

HaxWJly i 3aITpOIIOHOBAHO CII0Ci6 1oro Bu3HavYeHHs. [IpoaHasizoBaHo BIJIMB aHI30TPOIIii €71eKTPOIPOBiTHOCTI



HEMAarHiTHUX MaTepiasiB i Hanpy>XeHb y (PePOMarHiTHUX MaTepianax. Po3po6s1eHO i BIPOBaI>KEHO BUXPOCTPYMOBI
IepeKTOCKOIY i TEXHOJIOTII 1711 KOHTPOJIIO BUPOOIB, 1110 XapaKTepU3YIOThCSl BUCOKUM PiBHEM 3aBafl, 30Kpema
3BapHUX IIBiB, aBialiliHMX 6araTomapoBUX BYy3JliB, IUTBA TOLO. PO3p06sIeHO CTPYKTYPOCKONHU [j1s1 MOHITOPUHLY
eKCIJIyaTaliiiHoI Jerpajanii apiallilHUX KOHCTPYKUIN 3 allOMiHi€BUX CIIABiB, & TAKOK KOHTPOJIIO ra30HACUYEHUX
apiB TUTAHOBUX CIUIABIB. PO3BMHYTO METOI0JIOTiI0 METPOJIOTIYHOrO 3a6€311€4€HHS BUXPOCTPYMOBO]
nedeKTOCKOTTii.

2. The thesis is devoted to the creation of the means and technologies for eddy current inspection of products that
are characterized by high levels of noise. The signals of parametric and unaxial type eddy current probes are
investigated by volume integral equations method and experimentally. The features of parametric type probe
signal distribution for cracks with different length was investigated to determine the optimal probe size. New
method for the crack length determination is proposed. The peculiarities of unaxial type probe signal for different
orientation relative to crack direction and coil spacing are investigated. The parameter for determination of eddy
current probes efficiency is proposed. Its invariant properties relatively on the number of turns and on the winding
size while maintaining the aspect ratio are shown. The efficiencies of coils placed on ferrite core are investigated.
The number of double differential type eddy current probes for detection of the subsurface defects, such as the
defects under protective coating and local subsurface pores in copper products, are developed and investigated.
Their effectiveness to determine the vertical section of the inspected object by the eddy current tomography
system is shown. The signals from the cracks with different angles relative to the controlled surface are
investigated and the method of angle determination is proposed. The influence of the electrical conductivity
anisotropy of non-magnetic materials and stresses in ferromagnetic materials to a signal of the double differential
type probe is investigated. A number of flaw detectors and technologies for eddy current inspection of products,
characterized by high levels of noise, are developed and implemented to industry. Devices for structure analyzing
during the monitoring of the aluminum alloys operational degradation in aircraft structures, as well as for gas-
filled layers of titanium alloys evaluation are developed. Metrological methodology to support eddy current flaw
detection is developed.
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