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MATEMATHYHI MOJIEJII IIIEHTU®IKAIII IOPOKHUH
Y TBEPJIUX TIJIAX 3 BUKOPUCTAHHSIM TEXHIKH
IY-TEPMOI PA®Ii

Ouer CinbkeBHY

IHCcTUTYT NpUKITagHUX TpobiieM MexaHiku 1 MaTemaTukd iM. 5. C. [ligctpurasa HAH
Vkpaiunu, deneb.acyg@gmail.com

[IpoGneMy BUSIBICHHS BKIIOYEHb, IIOPOKHHH Ta PO3PUBIB CYLIIBHOCTI y TBEPAUX
TiJlax MalOTh BaroMe 3HAYCHHs UL NPUKIAIHAX Tamy3eil MexaHikin. MaTteMaTuuHe
MOJICIIIOBaHHS TAaKWX 3aJad, 30KpeMa, (DOpPMYJIOBaHHS NPIMHX Ta OOCPHEHHX
3a/1a4, po3poOka eheKTHBHUX Ta MIBHIKUAX aJFOPHTMIB iX PO3B’A3yBaHHS CTAHOBHTH
aKTyalbHi IPOOIEMH T DOCIITHUKIB.

VY miit poboTi pO3TISIHYTO MaTeMAaTW9HI MOJEN iIeHTH]IKaIii MpUIoBepX-
HEBUX Ta TYHCNBHUX IOPOXXKHHH Y TBEPAMX TiNaX, sIKi MOOYIOBaHO 3 BHKOpPHC-
TaHHAM JaHuX TexHiku [Y-tepmorpadii. B mexax nmx mopeneit copMmyrboBaHi
BIJIIOBIZHI cCTaIlioHapHI TpsAMi 3amadi ineHTHQikamii (y TEIIOBOMY Ta TEpPMO-
Ipy>KHOMY (DOpMYITIOBaHHI) 3 BUKOPUCTAHHIM TPaHUYHUX IHTErPAbHUX PiBHSIHb.
MeTooM TpaHWYHHX ENEMEHTIB 3HIHCHEHO pO3B’s3yBaHHSA C(HOPMYIBOBAHUX
3a/a4 Ta TPOBEICHO AOCTI/PKCHHS BHSBICHMX HAa OCHOBI PO3B’S3KIB XapakTe-
PHCTHYHMX MapaMeTpiB 30YpeHUX HASBHICTIO MOPOXKHUHH TEMIIEPaTYypHOTO Ta
TEPMOIIPYKHOTO MOBEPXHEBUX MOJIB.

XapaKTepuCTHYHI MapaMeTpH, 30KpeMa, MaKCHMyMH Ta MiHIMyMH 30ypeHb
MOBEPXHEBHUX TEMITEPATYPHUX 1 TEPMOTIPYKHHX TIOJIiB OyJIM BUKOPUCTAHI SK BXiTHI
JaHi Ui OOepHEHUX 3aJad BH3HAYCHHS IIOJIOKCHHS Ta TeOMETpil MOPOYKHHUH.
OO6epHeHi 3amadi igeHTH}IKAII] OyTH CPOPMYITbOBaHI y BUINIAII ITEPeO3HAUYCHIX
CHCTEM HENIHIMHUX PIBHAHb CTOCOBHO I'€OMETPHYHMX IapaMeTpiB MOPOKHUH Ta Y
BUDIAAl (QyHKLIOHATY, SIKMH mijuiirae Midimizanii. Po3poOneno rpanudno-erne-
MEHTHI iTepaliiiHi anropuT™MH po3B’A3yBaHHS 00CpHEHUX 3a/1a4 Ha OCHOBI METOJIIB
HeroTona Ta KBa3iHbIOTOHIBCHKHX METOIB.

[IpoBeneHO YMCIIOBI EKCIIEPUMEHTH, PE3YNbTATH SKUX IMIATBEPAMIN BHCOKY
TOYHICTB Ta e()eKTUBHICTh 3aIPOITIOHOBAHMX ITiIXO/IIB.
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MATHEMATICAL MODELS FOR THE IDENTIFICATION OF CAVITIES
IN SOLIDS WITH THE USE OF IR-THERMOGRAPHY

The mathematical models for the identification of tunnel/near-surface cavities in solids are
considered. These models have been built with the use of IR-thermography technique. The
corresponding direct thermal and thermoelastic problems based on boundary integral
equations have been formulated in terms of the disturbances of surface temperature and
displacements fields. Using the boundary-element algorithm formulated problems have
been solved. Obtained via solutions the informative parameters of the temperature and
displacements fields have been investigated and chosen as the input data for the inverse
problems of identification of the geometrical parameters of cavities. The inverse problems
have been formulated as the redefined systems of nonlinear equations and as the functional
to minimize. Conducted numerical experiments have been proved sufficiently effectiveness
of proposed methods.
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