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Pedepar:

1. Inceprauiiina po60Ta NpUCBSYEHA BUPIIEHHIO aKTyaJIbHOI HAYKOBO-TEXHIUHO] 3a/1a4i 1iarHOCTUKM MaTepialiB i
KOHCTPYKIii1, a came — po3po01ii MeToy OL[iHIOBaHHSI HEOJHOPITHOTO IIPUIIOBEPXHEBOI0 CTaHy MaTepiay 1o
TOBLIVHI HA OCHOBi BUMIpPIOBaHHS WIBUAKOCTI IIOIIMPEHHS [1I0BEPXHEBOI xBUJIi Pesed pisHoi yactoTu. [IpoBeneHo
OLIiHKY TOBLIMHM LIapy MaTepiaiy, Ky MO>KHA XapaKTepU3yBaT Ha OCHOBI BU3HAUYEHHSI IIBUIKOCTI pes1eiBChbKO]
XBWJIi IEBHOI YaCTOTH. B OCHOBY 11bOT0 aHasi3y MOKJIaNIeHO PO3IO/Ai eHeprii pesieiBChKOoi XBUIIi 32 IMINOMHOIO Ta
3aIIPOMTIOHOBAHO KPUTEPIH, 3TiffHO SIKOTrO IJIs XBUJI JOBKMHOIO O ii MBUAKICT BU3HAYAETLCS IIAPOM MaTepiany
toBIMHOW 0,6 0. 7151 3a6e31e4eHHs] He0OXigHOI PO3[ibHOI 30aTHOCTI BUMiPIOBaHHS 3MiH IapaMeTpiB IOBEPXHEBO]
aKyCTHUYHOI xBWIi Pesiest 1o TOBLIMHI 06TPYHTOBAaHO BUKOPUCTAHHS JOBrOTPUBAJIMX 30HAYI0UUX PaliOiMITyJIbCiB, SIKi

€ By3bKOCMYTOBUMU. [IpOaHani3oBaHO MIUPUHY AOIMYCTUMOTIO CIIEKTPY aKyCTUYHOTO IMITYJIbCY PEJIEiBCHKOI XBUIII i



[10T0 3B'130K i3 po37iNeHHAM M0 IIMOKHI Ta TOKa3aHo, o IJ1s1 BUCOKOTO PO3ijIeHHsI HEOOXiJHO BUKOPHUCTOBYBaTU
30H[IyI04i aKyCTHUYHI iIMIyJIbCY 3 TPUBAJICTIO GiJIBIIOIO HA MiBTOPA MOPSAKA 3a IIepioi BUCOKOYACTOTHOTO
3alI0OBHEHHS curHainy. Po3pobseHa MeToyKa BUMipIOBaHHS LIBUKOCTI IOBEPXHEBUX aKyCTUYHUX XBUJIb Pesiest Ha
OCHOBi BUKOPUCTaHHSI JOBIOTPUBAJINX 30HIYIOUUX PaiOiMITyJIbCiB. [I7151 BUMIPIOBaHHS IIBUJKOCTI IOBEPXHEBUX
aKyCTUYHUX XBUJIb Pejiest BUKOPUCTOBYIOThCS JKOPCTKO 3'€JHAHI IT'€30I1€peTBOPIOBAYi, 8 BUMIPIOBAHHS [IPOBOIUTHCS
IJITXOM BU3HA4YEHHS 4aCOBOTO 3MillleHHS 30HIyI0YOTrO CUTHAJIY IO BiJHOIEHHIO 1O OIIOPHOTO CUHYCOIgAIbHOTO
CcHTrHajly. 3alIpOIIOHOBAaHA METOMKA allpoboBaHa Ha JIBOX TUIaX 00’€KTiB KOHTPOJIIO — IAPOrOHAax Ta 00’eKTax 3
abpa3rBHO-CTPYMEHEBOIO 06POOKOIO, 10 MiATBEPANIIO TEXHOJIOTIYHICTD i eDeKTUBHICTD ii BUKOpUCTaHHSL.
Po3p0o6s1€H0 METOAUKY [OCIIIIPKEHHS MaTepiasly IaporoHy Ha OCHOBI BU3HauYeHHs BUIKOCTI [TAX. BusBieHo
JIOKaJIbHi [IiJITHKY [TAPOTOHY, B IKMX WIBUJKICTb PeJIeiBChKOI XBUJIi 3MEHIIYETLCS Ha BEJIMYMHU B MeXkax -0,6..-1,8%.
Ille omHi€0 OCOOIMBICTIO UX OiJITHOK € 3aJIeXKHICTh 3MiHM mBUaKocCTi [TAX Bim yactoTu. Ha ocHOBI
MeTanorpadiuHux nocinkeHb 3p061IeHO BUCHOBOK IIPO HasSIBHICTb JerpajaliflHyx [IPOLeCiB B NiJITHKAX 3
aHOMaJIbHUM 3MeHIIeHHsIM mBUaKocTi [TAX. Po3po6sieHO MeTOIMKY ONTHMIi3yBaHHS T€XHOJIOTII abpa3nuBHO-
CTPYMEHEBOI 06pOOKU METaJly 3a YaCTOTHOIO 3aJIEXKHICTIO BeIMYUHM mBUAKOCTi [TAX. Ha ocHOBI npoBeieHnX
IOCJIiIKEHDb [TOKA3aHOo, 11J0 OCHOBHI 3MiHM B METAaJIi IPU 11bOMY BifiOyJIMCh B IIPUIIOBEPXHEBOMY IlIapi TOBIIMHOIO HE
6inpie 0,2 MM 3a pe>KUMiB 06POOKU: TUCK CTUCHYTOTO NoBiTpst 0,6 MIla, niameTp a6pa3nBHOrO IIOTOKY 2 MM,

BiZICTaHb BiJl COIJIA [0 [MOBEPXHi 06po6ku 10 cMm.

2. The dissertation work is aimed at solving important scientific and technical problems of materials and designs
diagnostics, namely - development of methods for estimating the inhomogeneous near-surface layer of material
for thickness based on measuring the propagation speed of Rayleigh waves with different frequencies. An
analytical review and systematic analysis of literature sources about modern methods and means of measuring the
parameters of surface acoustic Rayleigh waves was done. Restriction on the use of surface acoustic Rayleigh waves
of different frequencies to determine the parameters of inhomogeneous near-surface layers in thickness was set.
It is estimated the thickness of the material layer, which can be characterized by determining the velocity of the
Rayleigh wave of a certain frequency. This analysis is based on the depth distribution of the Rayleigh wave energy.
A criterion is proposed according to which wave velocity is determined by a layer of material with a thickness of
0.6 o (o is the wavelength). To ensure the required resolution of measuring of changes in the surface acoustic
Rayleigh wave parameters in thickness, it is justified the use of long-term probing radio pulses, which are
narrowband. The width of the allowable spectrum of Rayleigh wave acoustic pulse and its connection with depth
separation are analyzed. It is shown that for high separation it is necessary to use probing acoustic pulses with
duration one and half orders of magnitude for the period of high-frequency signal filling. A method for measuring
the velocity of surface acoustic Rayleigh waves based on the use of long-term probing radio pulses has been
developed. Rigidly connected piezoelectric transducers are used to measure the speed of Rayleigh surface acoustic
waves, and the measurement is performed by determining the time offset of the probing signal relative to the
reference sinusoidal signal. To determine the distribution of surface layer parameters by thickness based on
probing surface acoustic Rayleigh waves with different frequencies, the inverse problem is solved, which includes
determining the effective penetration depth of the surface acoustic Rayleigh wave and the algorithm for
determining surface layer thickness parameters which is based on velocity changes of acoustic surface Rayleigh
wave with different frequency. This method has been tested on two types of control objects - sills and objects with
abrasive blasting, which confirmed the manufacturability and efficiency of its use. A method for studying the
parogon material has been developed and local sections of the parogon in which the Rayleigh wave velocity
decreases have been identified, and the dependence of this decrease on the wave frequency is also observed. The
presence of degradation processes in these areas was also confirmed by metallographic studies. A method for
optimizing the technology of the metal abrasive blasting by the frequency dependence of the surface acoustic
Rayleigh wave velocity is developed. Based on the research, it is shown that the main changes in the metal
occurred in the near-surface layer with a thickness of not more than 0,2 mm in the next treatment modes:
compressed air pressure 0,6 MPa, abrasive flow diameter 2 mm, distance from the nozzle to the treatment surface
10 cm . Developed technologies for assessing the metal condition were used in a small state enterprise



"Gazothermik" (Lviv) in the form of a method for evaluating the results of abrasive blasting on the magnitude of the
Rayleigh waves. The proposed technologies, which are based on determining the speed of Rayleigh waves of
different frequencies, were implemented at the enterprise "Techmal” (Lviv). They were used to determine the
changes in the state of the metal surface layers under the action of shot blasting in order to improve its strength
characteristics, as well as to optimize the technological regime.
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