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Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 59.45.29

Tema guceprauii:
1. YnpTpa3ByKOBUi1 METOJ, Ta 3aCi6 11711 BUSBJIEHHS] BHYTPIlIHIX f1edeKTiB 3a1i3HUYHUX OCel

2. Ultrasonic method and means for detecting internal defects of railway axes

Pedepar:

1. B pucepTauiiiHiii po60Ti BUPIlIEHO aKTyaJlbHy HAyKOBO-TIPAKTUYHY 3a/a49y — pO3POOKY HOBOTO METO/Y Ta 3aC00iB
17151 3a6€3MeYeHHs YIbTPa3ByKOBOTO iMepPCITHOrO KOHTPOJIIO 3aJIi3HUYHUX OCEN 3 MiBUIEHOIO YyTIUBICTIO 1010
BUSIBJIEHHS BHYTPIlIHIX fedeKTiB MiHIMabHOTO po3Mipy 3a paxyHOK BUKOPUCTAaHHS IIaKeTiB iMIIyJbCiB 3a7aHOi
4aCTOTH Ta TPMBAJIOCTi. BUKOHAHO aHaIiTUYHMI OIJI]] Ta aHaJi3 Cy4YaCHUX 3aCO006iB i METOZiB HEPYIHHIBHOTO
KOHTPOJIIO Ta [[iarHOCTUKM 3aJIi3HUYHUX OCEM Ta iX 3arOTOBOK. PO3p0671€HO (Pi3MKO-MaTeMaTU4YHy MOJEDb
KOHTPOJIIO Ta BUKOHAHO TEOPETUYHUI PO3PaXyHOK yJIbTPA3BYKOBOTO TPAKTY. BCTaHOBJIEHO OJJHO3HAYHNUI 3B’130K
MiX po3MipoM AedeKTy i 4aCTOTOI yIbTPa3BYKOBUX KOJIMBaHb. T€OPETUYHO i eKCIIepUMEHTAJIbHO J0Ka3aHo, 1110
YyTJIMBICTh YJIbTPAa3BYKOBOI'O iMEPCIHHOTO KOHTPOJIIO 3aJIi3HUYHUX OCEN MOJKJIMBO MiJBUIIMTY 3a PaXyHOK
kuBsieHHs [1EIT nakeTHMMU iMITyJIbCaMy CTPYMY 3 33JJaHMMU YaCTOTOIO 3aIIOBHEHHS i 4aCOBOIO TPUBAJIICTIO.

BcraHoBII€HO, 110 /1715 3a6€31e4eHHs JOCTAaTHbOI YyTIIMBOCTI y/IbTPa3BYKOBOTO iMEPCIITHOTO KOHTPOJIIO



3aJIiI3HUYHUX OCEN (BUSIBJIEHHS BHYTPIlIHIX Ne(EKTiB 3 €(peKTUBHUM PO3MipOM, 11O BiANOBiIa€e MIJIOCKOJLOHHOMY
BigbuBauy miameTpom 1 Mm), yactoTy Y3K HE0OXiTHO BCTAaHOBJIOBATY B iHTEepBali 4,2...4,5 MI'11, a yacoBy TpUBAJiCThb
iMmmysibcy - 6...8 nepioiiB 3aI0BHEHHS BKa3aHOi 4acToTU. Po3po6sieHo MeTo], yIbTPa3ByKOBOTO iMEPCiIHOTO
KOHTPOJIIO, SIKA BKJIIOYA€ PO3MilllEeHHS KOHTPOJIBHOTO 3pa3ka 3 MOAEJUIIO Ae(eKTy 3a1aHOro PO3Mipy B iMepCiiiHii
pinuHi, onpominenHs oguum I1EIT nedeKkTty B 3pasKy ylIbTPa3ByKOBUM iMITyJIbCOM, IO CKJIALAETHCS 3 KiJIbKOX
nepioiiB BUCOKOI yacToTH, npuitom apyrum I1EIT imnysbcy, Bin6uTtoro nedekTom, KOperyBaHHS 4acTOTH i
TPUBAJIOCTI yJIbTPa3BYKOBOI'O OIIPOMiHIOIOUOTO iMITyJIbCY IO OTPMMAaHHS MaKCUMaJIbHOI aMILITy 11 iMITyJIbCY,

Bimoutoro nedeKToM, i MpoBeneHHs NedEKTOCKOII] 3 BCTAHOBJIEHUMU ITapaMeTPaMy OIIPOMIHIOIOYOTO iMITYJIbCY.

2. In the dissertation work, a relevant scientific and practical problem was solved - the development of a new
method and means for providing ultrasonic immersion testing of railway axles with increased internal defects of a
minimum size detection sensitivity through the use of pulse packets of given frequency and duration. An analytical
review and analysis of modern means and methods of non-destructive testing and diagnostics of railway axles and
their blanks has been carried out. A physical and mathematical model of testing has been developed and a
theoretical calculation of the ultrasound path has been performed. An unambiguous relationship has been
established between the size of the defect and the frequency of ultrasonic oscillations. It has been theoretically
and experimentally proven that the sensitivity of ultrasonic immersion control of railway axles can be increased by
feeding the piezoelectric transducer (probe) with packet current pulses of a given filling frequency and temporal
duration. It was found that in order to ensure sufficient sensitivity of ultrasonic immersion testing of railway axles
(detection of internal defects of effective size that corresponds to a 1 mm diameter flat-bottomed reflector), the
ultrasonic testing frequency must be set in the interval 4.2 ... 4.5 MHz, and the pulse temporal duration to 6 ... 8
filling periods of the specified frequency. A method of ultrasonic immersion testing has been developed, which
includes immersing a control sample with a model of a defect of a given size into immersion liquid, irradiating a
defect in the sample using a singular probe and a singular ultrasonic pulse, which consists of several high-
frequency periods, receiving a pulse reflected by the defect with a second probe, adjusting the frequency and
duration of the irradiating ultrasonic pulse until obtaining the maximum amplitude of the pulse reflected by the
defect, and conducting defectoscopy with the specified parameters of the irradiating pulse.
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