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INOBEPXHEBUX aKYCTUYHUX XBUJIb

2. Methodological background of diagnostics of the state of materials and structural elements by the velocity
distribution of surface acoustic waves

Pedepar:

1. luceprauisa nprucBga4eHa CTBOPEHHIO METOL0JIOTIYHUX OCHOB TEXHIYHOI iarHOCTVKU Ta HEPYMHIBHOTO KOHTPOJIIO
MarepiasiB Ha OCHOBI BU3HAUEHHSI PO3MOiy MBUIKOCTI aKyCTUYHUX XBUJIb. B pO6OTI po3BMHYTO BifoMi Ta
3aIIPONIOHOBAHO HOBi METOJIMKY BU3HAYaHHS PO3MOLiTy IIBUIKOCTI IOBEPXHEBUX aKyCTUYHUX XBUJIb 3
BUKOPUCTAHHSIM O€3KOHTAKTHUX JIa3€PHUX Ta KOHTAKTHUX IT'€30€JIEKTPUYHUX MeTOIIB ix peecTpalii. BnockoHaneHo
JIa3epHUI METO[I peecTpallii IOBEPXHEBUX aKyCTUYHUX XBUJIb HA 0a3i iHTeppepomeTpa MalikebCOHa.
3anpornoHOBaHO CXeMy Horo crabisnizalii, Kka Jae MOXKJIMBICTb IPOBOUTY BUMIPIOBAaHHS B YMOBax Bibpaliiii Ta
TeMIepaTypHux Apeidis. Tako>X CTBOPEHO HOBY METOJMKY BU3HAUE€HHS LIBUJIKOCTI [IOBEPXHEBUX aKyCTUYHUX
XBWJIb 3 MaJIOIO 623010 BUMIPIOBaHb Ha OCHOBI PO3LIMPEHOT0 30HAYI0UOr0 JIa3€pHOro NpoMeHsl. Po3po6yieHo meTonu
3MEHILIEHHSI BIUIUBY TEMIIEPATYPHOI HECTAOIIbHOCTI IEPETBOPIOBAaYa Ta HEPIBHOCTI MOBEPXHi 00'€KTy KOHTPOJIIO SIK

IpKepeJ MOXUOO0K y BUMAMIKY BUKOPUCTAHHS KOHTAaKTHUX IT€30€JIeKTPUYHMX METOIiB 30yI>)KEHHS Ta peecTpalLiii



[IOBEPXHEBUX aKyCTUYHUX XBUJIb. 3aIIPOIIOHOBAHO MiNXif, [JIst ONTAMIi3alil BU3HAYE€HHS PO3IOALLY IBUAKOCTI
[IOBEPXHEBUX aKyCTUYHUX XBUJIb 3 JOTIOMOTOI0 BUMIPIOBaHb 3i 3MiHHUM KPOKOM, a TaKO>XX CPOPMyIbOBAHO
KpUTEPIN Ta METOIUKY ONTUMI3allil KPOKY BUMipioBaHb. CTBOPEHi Ta PO3BMHYTI METOIMKY BU3HAYEHHS PO3IIOIINTY
IIBAJIKOCTI [IOBEPXHEBUX aKyCTUYHUX XBUJIb PE€aJIi30BaHi 3 JOIIOMOTOI0 YCTAaHOBKY, SIKA JO3BOJISIE BUMIPIOBATH Yac
IIPOXO[IKEHHS [I0BEPXHEBUX aKyCTUYHUX XBUJIb 3 TOXMOKOIO KijIbKa HAHOCEKyH/. Po3pob6yieHi MeTonuku
arpoOOoBaHi i Yyac BU3HAUYEHHS PO3IIO/iNy IBUIKOCTI [IOBEPXHEBUX aKyCTUYHUX XBUJIb B IIJIACTUYHO

,U,e(‘l)OpMOBaHI/IX Ta HABOJHEHNX HU3bKOBYIJICLIEBUX CTAJIAX.

2. The dissertation is devoted to creation of methods and means of determining the distribution of the surface
acoustic waves velocity, suitable for non-destructive testing and technical diagnostics. New methods for
determining the velocity of surface acoustic waves and their distribution on the basis of contactless laser and
contact piezoelectric primary transducers are developed and created. A new simple method for stabilizing the
operation of the Michelson interferometer under conditions of vibration and temperature drift is proposed. The
method is based on creating an interference pattern on the surface of the photodetector in the form of parallel
interference fringes. Based on the numerical simulation, as well as experimenta data, the effectiveness of the
proposed scheme is confirmed. A new technique for determining the velocity of surface acoustic waves with a
small measurement base, based on an extended probe laser beam has also been created. The proposed method
allows us to reduce significantly the error of determining the velocity of the surface acoustic waves in the case of a
measurement base of several mm. The methods of reducing the effect of transducer temperature change on the
measurement of the surface acoustic waves velocity are developed. A method to reduce the influence of the
surface irregularity on the control object as a source of error when using contact converters is proposed. An
approach to optimally determine the velocity of surface acoustic waves distribution by creating a technique for
carrying out the necessary measurements with a variable step, using a contact transducer, is developed. The
criterion of optimization of the measurement step based on the characteristics of the research material and the
parameters of the measuring equipment is formulated. The method of achieving the optimum measurement step is
also proposed. Methods for determining the distribution of the surface acoustic waves velocity have been
developed and created using an installation that allows measuring the passage time of the surface acoustic waves
with an error of several nanoseconds. The developed methods have been tested during determination of the
distribution of the surface acoustic waves velocity in plastic deformed and hydrogenated low-carbon steels. It is
experimentally found that the velocity of the surface acoustic waves decreases in the case of plastic tensile
deformation. Conducted studies of the porosity distribution show that with increasing the degree of deformation
the porosity increases, and the surface acoustic waves velocity decreases too.
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