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5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

PO3BUTOK METOHIB Ta aJIrOPUTMIYHO-TIDOTPAMHOrO 3a0€3ME€YEHHSI aHaji3y HU3bKOEHEPreTUYHUX AiarHOCTMYHUX CUTHAJIB Ta

IapameTpiB TEPMOMEXAHIYHOI [TOBEIIHKY €JIEMEHTIB KOHCTPYKLIiN

Ha3sBa po6oTH (aHrJ1)

The development of methods and algorithmic-software of the analysis of low-energy diagnostic signals and parameters of the

thermomechanical behaviour of construction elements

Pedepar (ykp)

JocnigkeHo 0co6IMBOCTI reHepyBaHHs curHaziB AE mif 4ac pyiiHyBaHHS KOHCTPYKLIMHUX CTajiefl Ta BCTAaHOBJIEHO KiJbKiCHi
MOKa3HMKM 3MiHMA CIEKTPAJILHUX aMIUIITYJHO-YaCTOTHUX XapaKTEPUCTUMK CUrHamiB AE [ pi3HUMX TUIIB pyMHyBaHHA.
3anponoHOBAaHO CTilKy [0 Maldx MOXMOOK BXiJHMX JAHUX METOJUKY BU3HAUEHHS HECTalliOHAPHOTO TEMJIOBOTo i
TEPMOHAIPYXEHOTO CTaHIB pafiiajibHO HEOJHOPITHUX NMOPOXHUCTUX LUWIIHAPUYHUX TiJl 32 BiICYTHOCTI iH(popMmallii Ipo Temnsose
HaBaHTQXEHHS Ha OJHIA i3 MEXOBUX ITOBEPXOHb. Ha OCHOBI 3ampoOIIOHOBAaHOI MaTeMaTW4HOI MOJEJi OIuCy IPOLECiB
Ie(opMyBaHHS B TBEPAUX TiJlax 32 KOMIUIEKCHOTO HaBaHTaKE€HHS 3 BUKOPUCTAHHSIM METO/ly CKiHY€HHUX €JIEMEHTIB pO3p06JIEeHO
nporpaMHe 3abe3leyeHHsl [J1s1 BU3HAYEHHS! HaNpyKeHO-Ie(OpPMOBAHOTO CTaHy €JE€MEHTIB KOHCTPYKLiil 3 HEOJHOPigHUX
TEPMOUYTJIMBUX MarepiasiB. IIo6yl0BaHO MaKeT ONTUKO-LUM(PPOBOi CHUCTEMHU i3 CXeMOW0 peecTpaulii IUPPOBUX TOJIOTPamM
cokycoBaHUX 300pakeHb Ta CIEKJI-300pakeHb i Ha ii 6a3i CTBOPEHO eKCIepUMEHTabHYy YCTaHOBKY JJ1s1 PEKOHCTPYKIii mosiB
MOBEPXHEBUX MepeMilleHb i Jedopmariiil IMCTOBUX KOMIIO3UTHUX MaTepiasiB Ta LOCiIpKeHHs IIPOLEeCiB 3MUHAHHS 6iJIsl KPYIJIUX
OTBOPiB. EXCIIepUMEHTaNIbHO OTPUMaHO cepii rosorpaM choOKycoBaHUX 300pa’keHb, rojorpam dpeHesst Ta CHeKI-300pasKeHb
JiJISTHKY TIOBEPXHI JIMCTOBOrO MIAPYBAaTOrO KOMIIO3UTY 3 KPYIJIMM OTBOPOM, LI0 HABAHTAKYBAaBCSI PO3TSTOM, i 32 HUMU BiITBOPEHO
TPUBUMIpHI 1OJIS1 epeMilleHb MOBEpXHI, SIKi 3aCBiAYM/IN MOSIBY i MOJAIbIINK PO3BUTOK 3MUHAHHS KOMIIO3UTY Oiisi KPYyrjoro
OTBOPY. 3alpOIIOHOBAHO MAaTEMAaTHMYHY MOJEJb JJis BU3HAYEHHS CIIEKTpa I[OoIepevyHUX KoJuBaHb (xBuii SH-Tumy ) y 3'enHaHHi
MJIACTUHU 3 MIBIPOCTOPOM 3a HAasIBHOCTI BHYTPINIHIX i Mixk¢asaux gedexriB tumy TpimuH. KoMIyiekcHi pe30HaHCHI 4acToTH, o
DO3BOJISIIOTh BUOPATU ONTHMMAJIbHY YacTOTY 30HAYBaJbHOTO II0JISl, BU3HAYAIOTHCSl MATEMAaTUYHO KOPEKTHO JJIsl IiarHOCTUKY L1apiB

B 3aJI€5KHOCTI Bif] T€OMETPUYHUX NAPAMETPIiB KOHCTPYKLi i ii (PisnKko-MexaHiYHMX XapaKTePUCTHUK.
Pedepar (aHra)

The peculiarities of AE signals generation during the fracture of structural steels are investigated and the quantitative indicators
of change in the spectral parameters of AE signals for different types of fracture are determined. A method of determination of
nonstationary thermal and thermostressed states of radially inhomogeneous hollow cylindrical bodies in the absence of
information on temperature load on one of the boundary surfaces is proposed. It is stable to small errors of the input data. A
software was developed to determine the stress-strain state of structural elements from inhomogeneous heat-sensitive
materials. It is based on the proposed mathematical model for the description of deformation processes in solids under complex
loading using the finite element method. The breadboard of the optical-digital system with the scheme for recording of focused-
image digital holograms and speckle patterns has been built. The experimental setup has been created for reconstructing
surface displacement and deformation fields of sheet composite materials and studying the processes of composites crushing
near the round openings. Series of focused-image digital holograms and Fresnel digital holograms and speckle patterns of the
sheet multilayer composite surface area containing round opening are obtained experimentally. The reconstructed three-
dimensional surface displacements have indicated initiation and further development of the composite crushing near the round
opening. Mathematical model to determine the spectrum of transverse vibrations (SH-type waves) in the junction of the plate
with half-space in the presence of internal and interphase defects like the cracks is proposed. The complex resonant
frequencies that allow to select the optimal frequency of the probing field are determined mathematically correct for diagnosing
the layers depending on the geometric parameters of the structure and its physical and mechanical characteristics.

Ingexc YIK: 531/534.01:51-72, 531:53.036:538.915



Kopgu Temarnunux pyopuk HTI: 30.03.19
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykrii (yKp): MeToau Ta anropuTMiyHO-TIporpaMHe 3a6e3nedeHHs! aHajli3y HU3bKOEHEPreTHYHUX 1iarHOCTUYHUX

CHTHAJIB Ta IapaMeTPiB TEPMOMEXaHIYHOI IOBEJIiHKM €JIEMEHTIB KOHCTPYKIIiN

Haszsa npoaykuii (anri): Methods and algorithmic-software of the analysis of low-energy diagnostic signals and parameters of
the thermomechanical behaviour of construction elements

OuikyBaHi pe3ysabTaTH: MeTOU, Teopii
T'amyss 3acTocyBaHHS: K 73.10.2

Onuc npoaykuii (yKp): MeToika BU3HAY€HHSI HECTAl[ilOHAPHOTO TEIJIOBOTO i TEPMOHAIPY>KEHOTO CTaHIB pafliajibHO
HEOJHOPiIHUX OPOKHUCTUX LUJIIHIPUYHUX TiJl 3@ BiICYTHOCTI iHdopMallii Tpo TenIoBe HaBaHTAKEHHS HA OJHIH i3 MEXOBHUX
MIOBEPXOHb, CTIMKy 0 Majux MOXMOOK BXiTHMX AaHUX. Ha OCHOBI 3aITpOIIOHOBAaHOI MaTeMaTUYHOI MOJIeJli ONUCY MPOLIECiB
Ie(opMyBaHHS B TBEPAUX TijIaX 32 KOMIIJIEKCHOTO HAaBaHTaKE€HHS 3 BUKOPUCTAHHSIM METOJly CKIHUEHHUX €JIEMEHTIB PO3pO6IEHO
nporpaMmHe 3abe3nedeHHsl 17151 BU3HaUeHHs HallpyKeHO-1e(OPMOBAHOTO CTaHY €JIEeMEHTIB KOHCTPYKLiH 3 HEOOHOPiIHUX
TEPMOYYTJIMBUX MaTepiasiB. MakeT oNTUKO-LU(POBOi CUCTEMH 13 CXeMOI0 peecTpallii 1udpoBux rosorpaM choKyCOBaHUX
306pakeHb Ta CIEeKJI-300paXkeHs i Ha ii 6a3i CTBOPEHO eKCIIepMMEHTaIbHY YCTaHOBKY /ISl PEKOHCTPYKLi [10JIiB IOBEPXHEBUX
nepeMileHs i fedopmalliil TMCTOBUX KOMIIO3UTHUX MaTepiasiB Ta JOCIiIPKEHHS IIPOLeCiB BMUHAHHSI 6111 KPYIJIMX OTBOPIB.
MaremaTyHa MOJeJIb /17151 BU3HAYEHHS CIIEKTpa IoNePeYHMX KoIMBaHb (XBuUJli SH-Tuny ) y 3'eiHaHHi 1aCTMHU 3 MiBIPOCTOPOM

32 HasIBHOCTI BHYTPIIIHIX i MDK(a3HUX fePeKTiB TUIy TPiluH.

ConjianbHO-eKOHOMIYHa cnpsimoBaHicTh HTII: 3MeH1IeHHS 3HOCY 06J1afHaHHS

Crapgis 3aBepmenocti HTII: 3sit no H/IJIKP

Brupoeagskenns HTII: He BoposamkeHo

CTpOKH BIPOBaZ>KEHHS:

Bupo6nuk npoaykuii: I3HI] HAH Vkpainu

CnosxuBavi npoaykuii: Oinist «MarictpanbeHi Hapronposoau «Jlpyxk6a» AT «YkpTpancHadTa»
IlepcnexkTuBHi puHKU: HadTo- Ta razorpancnopTHi mignpueMcraa Ykpainu

IIpaBa inTeseKTyas1bHOI BJIacHOCTI: B Ykpaini

®opmu Ta ymoBH nepegaui npogykuii: CriiipHi HIJIKP
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