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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocnimkeHHs Qi3nKo-MeXaHIUHUX XapaKTePUCTUK 6araTo(pa3Hux MOPOIIKOBMX MaTepiasiB 3 BUKOPUCTaHHSIM

yJIbTPa3BYKOBUX METOZiB HEPYHHIBHOTO KOHTPOJIIO

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of physical and mechanical properties of multiphase powder materials using ultrasound
nondestructive testing

Pedepar yKpaiHCBKOIO:

CTBOpEHO i IOCTIiI>)KEHO eKCIIEPUMEHTAIbHUM 3Pa30K YJIbTPa3ByKOBOI CUCTEMU JiarHOCTUKU (Pi3MKO-MeXaHIUHUX
XapaKTEPUCTUK IOPOLUIKOBUX KOHCTPYKUiMHMX MaTepiasiB, B OCHOBY POOOTHU KOO MOKJIAJ€HO PO3PO0JIEHI METOIU
Ta 3aCO0M BUMipIOBAHHS IIBUAKOCTI [IOMMPEHHS YIbTPAa3BYKOBOI XBUJIi Ta OMpPALIOBAHHS PE3YJIbTaTiB BUMiPIOBAHHSI.
BuxopuctaHHsl po3p0O6JIEHOI CUCTEMU TTif] 4aC KOHTPOJIIO (Pi3NKO-MeXaHIYHUX XaPAKTEPUCTUK MOPOIIKOBUX
KOHCTPYKLiHUX MaTepiasliB J03BOJIsIE 3MEHIIMTY Ha MOPSIOK BUMIAJKOBY IIOXMOKY BUMipIOBaHHS IIBUIKOCTI
NOIIMPEHHS YJIbTPa3BYKOBOI XBUJIi Ta CEPEIHBbOKBAAPATUYHE BiIXUJIEHHS PO3CilOBaHHS PE3YyJIbTaTiB KOHTPOJIIO,
00YMOBJIEHE BUMIPIOBAJIbHUM (PaKTOPOM. PO3PO6JIEHO CTPYKTYpHY CXEMY, allapaTHy YaCTUHY i KOHCTPYKIIi0
CHCTEMHU J1J15 OLiHIOBaHHS 3MiHU Pi3NKO-MeXaHI{YHUX XapaKTePUCTHUK 32 pe3yJbTaTaMu yIbTPa3BYKOBOTO
HEepYMHIBHOIO KOHTPOJIIO. 3MEHIIEHHSI CYMapHOI [IOXUOKY BUMIPIOBAaHHS MIBUJIKOCTI [IOIMUPEHHS YJIbTPa3ByKOBOI
XBWIi B IOPOIIKOBUX KOHCTPYKLIMHKX MaTepiasax 0yJIo JOCITHYTO 3a PAXYHOK KOMILJIEKCHOTO 3aCTOCYBaHHS
aBTOMaTu3allii mpouecy oTpruMaHHs BUMIpIOBaJIbHOI iHdopMallii, MeTOiB CTaTUCTUYHOI 0OPOOKU AaHUX,
BJOCKOHAJIEHOTO OPTOTOHAJILHOTO AUCKPETHOTO (ha30BOro METOY BUMipPIOBaHHS YaCOBOI 3aTPUMKH i CyKyITHOCTi
CTPYKTYpHO-TIapaMeTPUYHUX PillleHb. 3alIPONIOHOBAHUI YJIbTPA3BYKOBUI METO, BUMipIOBaHHS (i3MKO-MEXaHIYHUX
XapaKTePUCTUK ITOPOLUIKOBMX KOHCTPYKLIHMX MaTepiasiB Ta CTBOPEHMI 3aci0, sIKuil 1oro peaisye, 103BOIUIN
3a0€311eYUTH BUMIPIOBaHHS IIBUIKOCTI pO3IIOBCIOIKEHHS yIbTPA3BYKOBOI XBUJIi B MaTepiasax 3 IOXUOKOI MEHIIO0
3a 1%. 3anponoHOBaHO METOJUKY [IPOBELIEHHS KOHTPOJIIO (i3KO-MEXaHIYHUX NTapaMETPiB IOPOLIKOBUX
KOHCTPYKLIMHUX MaTepiasiB 3a OTPMMaHMMU PE3yJIbTaTaMU MIBUAKOCTI [IOIMPEHHS yIbTPa3ByKOBOI XBUJIi Ta
METOAMKY BiJIlIPALIIOBAaHHS TEXHOJIOTIi BUTOTOBJIEHHS NIOPOUIKOBUX KOHCTPYKLIIMHMX MaTepiasiB 3a pe3yjbTaTaMu

yJIbTPAa3BYKOBOT'O HEPYIHIBHOIO KOHTPOJIIO.

Pedepar aHIJIiHCBKOIO:

An experimental sample of the ultrasonic system for diagnostics of physico-mechanical characteristics of powder
structural materials was created and investigated, the basis of which is the developed methods and device of
measuring the speed of propagation of the ultrasonic wave and processing of measurement results. The use of the
developed system during the control of the physical and mechanical characteristics of the powder structural
materials allows to reduce by an order the random error of measuring the speed of propagation of the ultrasonic
wave and the standard deviation of the scattering of the results of the control due to the measuring factor. The
structural scheme, hardware and system design for estimation of change of physical and mechanical
characteristics by the results of ultrasonic non-destructive testing is developed. The reduction of the total error of
measuring the speed of propagation of the ultrasonic wave in powder structural materials was achieved due to the
complex application of automation of the process of obtaining measurement information, methods of statistical
data processing, advanced orthogonal discrete phase method of measuring time delay and a set of structural
parameters. The proposed ultrasonic method for measuring the physical and mechanical characteristics of powder
structural materials and a device that implements it made it possible to ensure the measurement of the speed of
ultrasonic wave propagation in materials with an error of less than 1%. The method of control of physical and
mechanical parameters of powder structural materials according to the obtained results of the speed of
propagation of ultrasonic waves and the method of working out the technology of manufacturing powder



structural materials according to the results of ultrasonic non-destructive testing.
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