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V. BimomocrTi npo 3amoBHHKa [IiP

TloBHe HaliMeHyBaHHs IOPHIHYHOI 0coou (a6o ITIB ¢izumyHO0i 0c00H): HanionanbHwii TEXHIYHMIA

yHiBepcuTeT YKpainu "KuiBCbKUM MOITEXHIYHM IHCTUTYT iMeHi Irops CikopcpKoro”
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JociKeHHsI MOXKJIMBOCTEN 3aCTOCYBaHHS (PAKTOPHOTO €KCIIEPUMEHTY IIPU YJIbTPa3BYKOBOMY KOHTPOJIi (i3UKO-

MEXaHIYHUX XapaKTEPUCTUK 6araTopa3Hux NOPOIIKOBUX MaTepiais

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Research opportunities for application factorial experiment during ultrasonic testing of physicomechanical
characteristics of multiphase powder materials

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. B sIKOCTi BapiitoBaHMX (PaKTOPIB, 1[0 HAOIsbIIE BIIJIMBAIOTb HA IOXUOKY
BMMIipIOBaHHSI LIBUAKOCTI IOIMPEHHS y/IbTPa3ByKOBOI XBUJIi, O6y11 0OpaHi: 3yCusisi IPUTUCHEHHS 6JIOKY
[IepeTBOPIOBAYIB JJ0 00’€KTa KOHTPOJIIO, HEBiANIOBIIHICTh 6231 BUMipIOBAaHHS PO3Mipy aKyCTUYHOIO TPaKTy, 4aCTOTa
ouckpeTu3salii i KinbkicTs po3psaniB AL OuiHka JBOX OCTaHHIX YMHHUKIB OCOGIMBO aKTyasbHA y 3B'SI3KY 3
BUKOPUCTAHHSAM JUCKPETHOTO OPTOTOHAJIBHOTO ()a30BOr0 METOZY BUMipIOBaHHS YaCOBOrO iHTepBaily. IHui
(daxTopy, B pe3yJIbTaTi IPOBEIEHOr0 aHali3y, Oyiu NPUHUHATI He3HAYHUMU ab0 TaKUMHU, BIIJIMBOM SIKUX MOJKHA
KOMIIEHCYBaTH Pi3HUMHU CTIoco6amu. [171s1 BCTAaHOBJIEHHS 006J1aCTi BU3HAYEHHS BXiTHMX (PAKTOPiB OYB 3aCTOCOBAaHUM
METOJ, allPiOPHOTr0 paHXKUPYBaHHS. [I714 MepeBipKU 3B'43Ky LIBUIKOCTI IMOMKUPEHHS YIbTPa3BYKOBOI XBUJII 3
obpaHyuMU pakTopamu 6YJI0 IPUIHSTO PillleHHS PO [100YIOBY JiHiHOI Mozesli PakTOPHOTro eKCIIEPUMEHTY, 3
KiJIBKICTIO PiBHiB (DaKTOpiB piBHUM 2. [lJ151 3HaXO)KEHHS Koe(illieHTiB 11i1b0BOI (PYHKIIii 32CTOCOBYBABCSI METO/]
HalIMEHIIVX KBaJpaTiB. TaKMM YMHOM, HIJIIXOM MIPOBEIEHHS YMCEJIbHUX €KCIIEPUMEHTIB 0yJla OTPMMaHa JIiHiliHa
dyHKLis WBUIKOCTI nomupeHHs Y3B, mo Binodpaxkae CTyIiHb BIJIMBY PAKTOPIB HA OTPILIHICTb pe3yabTaTy
BMMIipIOBaHHS. 3alIPOIIOHOBAHNUI Y/IbTPa3ByKOBUI METO/I, BUMipIOBaHHS Pi3KO-MeXaHIYHUX XapaKTePUCTHUK
MIOPOIIKOBUX KOHCTPYKLIMHUX MaTepiasliB Ta CTBOPEHUN 3acib, IKUM Moro peasisye, J03BOJINIMN 3a0€3MeYnTH

BUMIPIOBaHHS IIBUIKOCTI PO3IIOBCIO

Pedepar aHI1iliChKOIO:

An experimental sample of an ultrasonic system for diagnosing the physicsl and mechanical characteristics of
powdered structural materials was created and studied. Ultrasonic system base on the developed methods and
devices of measuring the speed of propagation of an ultrasonic wave and processing the measurement results. The
use of the developed system during the testing of physical and mechanical characteristics of powder construction
materials allows to reduce by an order of magnitude the random error of measuring the speed of ultrasonic wave
propagation and the standard deviation of scattering testing results due to the measuring factor. The variable
factors that most influence the measurement error of the ultrasonic wave velocity were selected: the force of
pressing the transducer to the object of testing, the mismatch of the measurement base of the size of the acoustic
path, sampling rate and the number of ADC bits. The estimation of the last two factors is especially relevant in
connection with the use of a discrete orthogonal phase method of measuring the time interval. Other factors, as a
result of the analysis, were considered insignificant or those whose influence can be compensated in various ways.
The a priori ranking method was used to establish the area for determining the input factors. To test the
relationship between the speed of propagation of the ultrasonic wave and the selected factors, it was decided to
build a linear model of the factorial experiment, with the number of factor levels equal to 2. The least squares



method was used to find the coefficients of the objective function. Thus, by conducting numerical experiments, a
linear function of the rate of propagation of ultrasound was obtained, which reflects the degree of influence of
factors on the error of the measurement result. The proposed ultrasonic method for measuring the physical and
mechanical characteristics of powdered structural materials and created a tool that implements it, al
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Jl0Ci/PKEHHS MOKIIMBOCTEN 3aCTOCYBaHHS (pPaKTOPHOTO EKCIIEPUMEHTY IIPK

yIbTPa3ByYKOBOMY KOHTPOJII (Pi3nKO-MexXaHIiYHMX XapakTePUCTUK 6aratoda3Hux MOPOIIKOBUX MaTepiaiB

Ha3zpa HTII aHrsi#icbKO0: Research opportunities for application factorial experiment during ultrasonic

testing of physicomechanical characteristics of multiphase powder materials
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: [ToinueHHs IKOCTi IPOAYKLi

l'asy3s 3aCTOCYBaHHS: [10poLIKOBA METATypTis

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Pesynbratyn po3po6Ky akTyanbHO 3alIPOBASUTH [ijIsl TOKPALEHHS CTAHY CY4aCHOTO BiTYM3HSIHOTO
npunanooynyBaHHs. JOCiIPKeHHSI pO3PO0JIEHO] YIbTPa3ByKOBOi CUCTEMHU [I03BOJIsIE TOBOPUTH PO MOKPAIL€HHS
J10ro TEeXHIYHMX XapaKTePUCTHUK, CYTTEBE 301/IbIIEHHSI MOKIMBOCTE KOHTPOJIIO B IOPiBHSHHI 3 TPAAULITHUMUI
crucremMaMu. [IpocyBaHHS pe3ysbTaTiB pOOOTU Ha PUHOK 30yTy [IPOIIOHYETHCSI 0OrOBOPEHHSIM pe3yJIbTaTiB pO3pOOKU
Ha BITYM3HSIHUX Ta MIP)KHApOAHMX KOH(PEPEHLisX, 110 € pEKJIaMHAMMU 3aX0aMi PO3POOKH, BIIPOBAPKEHHSIM

pOSpO6JIeHI/IX TEOPETUYHUX Tad [IPAKTUYHUX I10JIOKEHD Y HpaKTI/IHi.

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Pesynbratu po6oTy Binmnosinaots cydacHOMy CBITOBOMY
PIBHIO y KOJIi IUTaHb PO3POOKU Ta IIPAKTUYHOIO BUKOPUCTAHHS yJIbTPA3BYKOBOI CUCTEMU 1iarHOCTUKU Pi3UKO-

MeXaHIYHUX XApPaKTEPUCTUK IMOPOUIKOBUX KOHCTPYKHiﬁHHX
BnyiuB HTII Ha moBKiJjjis:
BnpoBanykenHss HTII: Boposamxeno
IIpakTHyHa peasnisanis HTII
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3akiH4yeHHs eTamy: 12.2017
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IlepcneKTHBHI PUHKHU:
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IloTpiOHMI 006CAT iHBECTHILiM, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iIHBECTOPY MiCJIsA 3aBEpPLIEHHs POOOTH:
HasaBHicTb Oi3Hec-IJIaHY:
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