O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI
Jep>kaBHHH 00J1iIKOBHI HOMep: 0421U100168
Oco06J1uBi TO3HAYKH: BinKkpura

JaTa peecrtpamnii: 22-01-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cemaxk IleTpo MuxainoBuy

2. Semak Petro

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs

Bup, pucepranii: kanguuaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 05.02.10

Ha3zBa HayKoBOIi CIeniaIbHOCTI: [liarHoCTHKa MaTepiasiB i KOHCTPYKLi

T'asy3sp / rasysi 3HaHb. He 3acTOCOBy€THCS

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3actocoByeTsbcs

Jara 3axucTy: 28-12-2020

CnenianbHICTB 32 OCBiTOM0: ®isuk. Buknagad dpizuku

Micue po6oTH 3400yBaya: disuko-mexaniynuii inctutyT im. I. B. Kapnienka HaujoHanbHoi akangemii Hayk
Ykpainu

Kopg 3a €IPIIOY: 03534506

Micue3HaxoaKeHHS: ByJ1. HaykoBa, 6yx. 5, M. JIbBiB, JIbBiBChKa 06:1., 79060, YKpaina
dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK Ykpainu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
IIudp cnenianizoBaHoi BYU€HOI pagH (Pa30Boi Cleliajai30BaHOi BYEHOI pazu): [1 35.226.01

IloBHe HaliMEeHYBaHHS IOPHAHYHOI 0COOH: Disuko-mexanidumit inctutyt im. I'. B. Kapnenka

HaujonasnbHoi akagemii Hayk YKpaiHu

Kopg 3a €IPIIOY: 03534506

Micue3HaxoaKeHHS: ByJ1. HaykoBa, 6yz. 5, M. JIbBiB, JIbBiBChKa 06:1., 79060, YKpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi n1po nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0

IloBHe HaiMEeHYBaHHS IOPHAHYHOI 0COOH: Disuko-mexanitumit inctutyt im. I'. B. Kapnenka

HaujonasnbHoi akagemii Hayk YKpainu

Kopg 3a €IPIIOY: 03534506

Micue3HaxoaKeHHS: ByJ1. HaykoBa, 6ya. 5, M. JIbBiB, JIbBiBChKa 06:1., 79060, YKpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist HayK Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TemaTHYHHX PYOPHK: 59.39, 59.45.29

Tema gucepranii:
1. OuiHOBaHHSA CTaHy IIPUITIOBEPXHEBUX 1IAPiB MaTepiaiB 3a WBKUAKICTIO XBUJIb Pesies pi3HOi 4acTOTH
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Pedepar:

1. Inceprauiina po60Ta IpUCBsSIY€HAa BUPIlIEHHIO aKTyabHOI HAyKOBO-TEXHIYHOI 33/1a4i [iarHOCTUKKU MaTepialis i
KOHCTPYKIil, a came — po3po0blii METOMY OL[iHIOBAaHHSI HEOJHOPITHOTO IPUIIOBEPXHEBOIO CTaHy MaTepiay 1o
TOBIIVHI HA OCHOBI BUMIPIOBaHHS MIBUAKOCTI NIOIIMPEHHS [TI0BEPXHEBOI XxBuUJi Pesed pisHoi yacrortu. [IpoBeneHo
OLiHKY TOBLIMHY APy MaTepiay, IKy MO>KHA XapaKTepU3yBaTH Ha OCHOBI BU3HAYEHHS IBUAKOCTI PeJIeiBChbKOI
XBWJIi IEBHOI YaCTOTU. B OCHOBY 11bOT0 aHasi3y NOKJIAJIEHO PO3IO/i eHeprii pesieiBCbKOi XBUJIi 32 IIMOMHOIO Ta

3aIPOIIOHOBAHO KPUTEPIl, 3TiHO SKOT0 JJIs1 XBUJIi JOBKMUHOIO O il MBUIKICTh BUBHAYAETHCS IAPOM MaTepiany



toBuKHOW0 0,6 0. [ly151 3a6e3nedeHHst HeOOXiHOI PO3/ibHOI 3aTHOCTI BUMIPIOBAaHHS 3MiH IIapaMeTpiB IOBEPXHEBO]
aKyCTUYHOI XBuJIi Pesies 1o TOBLIMHI OGIPYHTOBAaHO BUKOPUCTAHHS IOBIOTPUBAJIMX 30HIYIOUMX PallioiMIIyJIbCiB, SIKi
€ By3bKOCMYTrOBUMU. [IpoaHani3oBaHO MKUPUHY AOIYCTUMOTIO CIIEKTPY aKyCTUYHOTO IMITYJIbCY PEJI€iBCBKOI XBUIII i
1l0ro 3B’30K i3 po3[iisIeHHsIM 110 IIMOKHI Ta MOKa3aHo, 10 AJ1s1 BUCOKOTO PO3/ijIeHHs] HEOOXiIHO BUKOPUCTOBYBATU
30HJYIOUi aKyCTUYHI iMITyJIbCU 3 TPUBAJIICTIO GiIbLIOI0 HA MiBTOPA MOPsAKA 3a epioj; BUCOKOYACTOTHOTO
3alIOBHEHHS curHainy. Po3pobsieHa MeToyKa BUMipIOBaHHS LIBUIKOCTI IOBEPXHEBUX aKyCTUYHUX XBUJIb Peses Ha
OCHOBi BUKOPUCTaHHSI JOBIOTPUBAJINX 30HIYIOUNX PaiioiMITyJIbCiB. [I7151 BUMIPIOBaHHS IIBUJKOCTI IIOBEPXHEBUX
aKyCTUYHMX XBUJIb Pejiest BUKOPUCTOBYIOTBCS )KOPCTKO 3'€JHAaHI II'€30I1€peTBOPIOBAYi, a BUMIPIOBAHHSI IPOBOJUTHCS
IJITXOM BU3HAYEHHS 4YaCOBOTO 3MilllEeHHS 30HIyI0UYOTO CUTHAJIY IO BiJHOMEHHIO 1O ONIOPHOTO CUHYCOiJAIbHOTO
cHrHajly. 3alIpoIIOHOBaHa METOMKa allpoboBaHa Ha JIBOX TUIaX 00’€KTiB KOHTPOJIIO — IAPOrOHax Ta 00’eKTax 3
abpa3MBHO-CTPYMEHEBOIO 0OPOOKOIO, 110 MiATBEPANIIO TEXHOJIOTIYHICTD i €(DEKTUBHICTD ii BUKOPHUCTAHHSL.
Po3po6s1eHO METOOMKY JOCTiIKEHHS MaTepiajy IaporoHy Ha OCHOBI Bu3HayeHHs BUAKOCTI [1AX. BusiBieHo
JIOKaJIbHi [IiJITHKY [TApOTrOHY, B IKMX WIBUJKICTb PeJIeiBChbKOI XBUJIi 3SMEHIIYETLCS Ha BEIMYMHU B MexXax -0,6..-1,8%.
IIle omHi€0 OCOOIMBICTIO IUX OiJITHOK € 3aJIeXKHiCTh 3MiHM mBUaKocTi [TAX Bim yactoTu. Ha ocHOBI
MeTasorpadivHuX JOCIiIKEHb 3p00JIEHO BUCHOBOK IIPO HASIBHICTD JlerpafalliiHuX IPOLECiB B IisHKaX 3
aHOMaJIbHUM 3MeHIIeHHsIM mBUIKocTi [TAX. Po3po6sieHO MeTOMKY ONTHMIi3yBaHHS TEXHOJIOTII abpa3nBHO-
CTPYMEHEBOI 06pOOKU METaJly 32 YaCTOTHOIO 3aJIEXKHICTIO BesIMYuHM mBuaKocTi [TAX. Ha ocHOBI npoBeeHux
IOCJIiIKeHb II0Ka3aHo, 10 OCHOBHI 3MiHM B ME€TaJli TP LIbOMY BiZjOyJINCh B IPUIIOBEPXHEBOMY LIApi TOBLUIMHOIO HE
6inbme 0,2 MM 32 PEXXAMIB OOPOOKHU: TUCK CTUCHYTOrO NOBITPps 0,6 MIla, niameTp abpasuBHOTO MOTOKY 2 MM,

BiZICTaHb BiJl COIJIA [0 MMOBEPXHi 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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