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Moga guceprariii:
Koau TeMaTHYHHX PyOPHK: 59.45.29

Tema guceprauii:
1. BoockoHasieHHs yJIbTPa3ByKOBOI'O METOLY KOHTPOJI0 (i3UKO-MeXaHIYHMX XapaKTepPHUCTUK I1I0POLIKOBUX
marepiamniB

2. Improvement of ultrasonic testing method of physical and mechanical characteristics of powder materials

Pedepar:

1. lncepranist NpUCBA4Y€HA IUTAHHSM i BUIIEHHS TOYHOCTI BUMipIOBaHHS (i3MKO-MEXaHIYHUX XapaKTEPUCTUK
[TOPOIIKOBUX KOHCTPYKUIMHUX MaTepiasiB 3a JOIIOMOIOI0 yIbTPa3ByKOBOIO METOY HEPYWHIBHOTO KOHTPOJIIO Ta
pOo3po061Ii crenianizoBaHoi cucteMu. JloBefieHo, o NS MifBULEHHS JOCTOBIPHOCTI OLIiHKY 3MiHU (i3uKO-
MEXaHIYHYX XapaKTE€PUCTHK MOPOUKOBUX KOHCTPYKLiHMX MaTepiasiB HEOOXiNHO MiABULIUTH TOYHICTb
BMMipIOBaHHSI LIBUAKOCTI IIOIIMPEHHS YJIbTPA3BYKOBOI XBNUJIL, SIKa HANIPSIMY 3aJIEKUTh Bill TOYHOCTI BUMipIOBAaHHS
yacy ii IpoxoyKeHHs B AOCJII)KyBaHOMY MaTepiaili i reomeTpu4HOro po3mipy 6a3u rnpo3ByuyBaHHs. [IpoBeneHa
kiacudikauisg paxkTopis, 10 BIJIMBAIOTL HA POPMYBAaHHS CyMapHOi OXMOKYU BUMiPIOBaHHS IIBUIKOCTI [IOMIMPEHHS

aHamiTM4HI BUpa3u. CTBOPEHO i JOCIIIPKEHO €KCIIEPUMEHTAJIbHUI 3Pa30K yJIbTPA3ByKOBOI CUCTEMU JiaTHOCTUKU



(i3sMKO-MexaHIYHMX XapaKTePUCTUK OPOIIKOBAX KOHCTPYKLIHUX MaTepialiB, B OCHOBY POOOTH SIKOTO MIOKJIAAEHO
PO3po6JIeHi METOAM Ta 3aCO0M BUMIPIOBAHHS IIBUIKOCTI MOMNPEHHS YIbTPA3ByKOBOI XBUJIi Ta OIpalllOBaHHS
pe3yJbTaTiB BUMipIOBaHHS. 3alIpPOIIOHOBAHUM Y/IbTPa3ByKOBUI METO, BUMipioBaHHS (i3UKO-MeXaHIYHUX
XapaKTEPUCTUK IOPOUIKOBUX KOHCTPYKUiMHMX MaTepiajiB Ta CTBOPEHUI 3aci0, SIKAI MOro peaisye, 103BOJINUIN
3a6€311eYnTY BUMIPIOBaHHS MIBUJKOCT] PO3IIOBCIOIKEHHS yJIbTPA3BYKOBOI XBUJIi B MaTepianax 3 MOXUOKOI0 MEHIIO0
3a 1%.

2. The thesis is devoted to the problems of increasing the accuracy of measurement of physical and mechanical
characteristics of powder structural materials with the help of acoustic methods of nondestructive testing and the
development of a specialized system. The system based on the method of processing the results of measuring the
velocity of an acoustic wave propagation in powdered structural materials that allows to reduce the influence of
random factors on the testing result. The analysis of the existing methods for evaluating the physico-mechanical
characteristics of powdered structural materials during the development of the production technology showed
that in order to obtain an efficient production technology and optimize the initial composition component of the
material, it is necessary to evaluate the changes in the physics-mechanical characteristics after each technological
process. It is shown that the measurement error must be significantly reduced in order to detect the true variation
in ultrasound velocity (both in batch and in individual samples made from multiphase powder materials) due to a
change in technological manufacturing regimes. In the thesis, the factors that make a significant contribution to
the total error formation in measuring the ultrasonic wave propagation velocity are considered. In the paper,
techniques and methods are proposed to reduce their effect on the measurement result. They consist of the use of
special blocks of primary converters, the system for mounting the transducer block on the surface of the
monitoring object, and the use of special software that allows us to filter out the results with gross errors. The
structural scheme, hardware and system design for the estimation of the change in physical and mechanical
characteristics based on the results of acoustic nondestructive testing are developed. Reduction of the total error
in measuring the propagation velocity of ultrasonic waves in powdered structural materials was received due to
the complex application of automation of the obtaining measurement information process, statistical data
processing methods, an improved orthogonal discrete phase method for measuring time delay, and a set of
structural-parametric solutions. A technique is proposed for monitoring physical and mechanical parameters of
powder structural materials based on the obtained results of the ultrasonic wave propagation velocity and the
technique for development the technology for manufacturing powder structural materials based on the results of
acoustic nondestructive testing.
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