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TPAHUYHO-EJIEMEHTHHUI METO/I TA AJITOPUTMHA
ITEHTU®IKAIIL TOPOKHUHUA ¥ TLII

CinbkeBnu O. O.

[HCcTHTYT NpUKNagHuX npobsieM MexaHiku 1 MaTemaTuku im. S.C. Iligctpuraya
HAH Vkpaiuu, M. JIsBiB, Byi1. Haykosa, 36, deneb.acyg@gmail.com

3amadi BUSBICHHA PO3PHBIB CYIUIBHOCTI Y TBEPAHMX TiNaX IOCITAIOTh BAXKIIUBE
Micre y 0aratb0X iHKCHEpHHX 1 TEXHIYHUX NUCHMIUTIHAX. Bimomwii MeTon ineH-
TU}IKaIil HEOTHOPITHOCTEH (TOPOXKHUH, Ae(EKTiB, TyKOPiTHIX BKIFOYECHB TOIIO)
y TBepAUX TiNax Oa3yeThcs Ha 30YMKCHHI B 00’€KTI TEIUIOBOTO MPOIECY IUITXOM
fioro HarpiBaHHS 1 BUMIPIOBaHHS TEMIEpPATypH IMOBEPXHi i3 BUKOPHUCTAHHAM TEX.-
Hiku [Y-Tepmorpadii [1]. HeogHOpigHICTE BHYTPIIIHBOI CTPYKTYPH 00’ €KTa 3yMOB-
Jroe 30ypeHHs TeMIlepaTypH Ha MOBEpXHi Tina. BusHawatoum mi 30ypeHHS, OTpH-
MYIOTh BXiJHi JaHi ajs igenTudikaiii qedexTiB Ta BKIOYEHb. Y myomikamisax [2-4]
3aMpoIOHOBAHO MIAXiA 0 iAeHTH]IKAMii TeOMETPHYHHX MapaMeTPiB IFTIHIAPHIHOT
TMOPOXXHUHU Y TOBTOMY IIITIHAPHYHOMY TiJIi.

Y poboTi po3rIsHYTO 3amady BH3HAYCHHS TEOMETPUYHHX IapaMeTpiB
MUITTHAPHYHOI TYHENBHOI OPOKHUHH Y TEIDIONPOBITHOMY IIFUTIHIPHIHOMY T 32
YMOB CTalliOHAPHOTO HArpiBaHHS Tijla 30CEPE/DKCHUMH TEIUIOBUMH MOTOKAMH Ta
KOHBEKTHBHOTO TEITIOOOMiHY 3 30BHILITHIM CEPEAOBHUILEM.

BuxopucToByrOUM TpaHWYHO-IHTETpajbHI pPIBHAHHA MMOOYJOBaHO MaTe-
MaTH4HI MOJeNi TeIUIOBOrO Ta TEPMONPYKHOTO 30HAYBAHHS Tijla, B PAMKax SKUX
chopMyIpOBaHO MpsiMi Ta 0OepHEHi 3a1adi ineHTHdiKamii. [ paHIIHO-eTIeMEHTHIM
MeTos1oM [5] mpoBeeHO AOCITIHKEHHS MPSMHX 3324 Ta BHUABJIECHO iH()OPMATHBHI
O3HaKH 30YpEeHHs TEIUIOBOI'O Ta TEPMOIPYXHHX IIOJIB MoBepxHi Tina. [IpoaHa-
Ji30BaHO 3aJEXKHICTh IMX O3HAK BiJ] T€OMETPUYHHMX NapaMeTpiB IMOPOKHHHH.
Otpumani iHGOpMATHBHI 03HAKH OYII0 BUKOPUCTAHO SIK BXi/IHI AaHi A7 00epHEHOT
3amadi imeHTH(iKamii, SKy 3BEICHO O CHUCTEMH HESBHO 3a/JlaHUX HEIiHIHHIX
piBHsHBb. 3a pomomorolo Mmerony ['ayca-HproroHa moOymoBaHO TpaHHYHO-
€JIEMEHTHUH JITOPUTM PO3B’s3yBaHHSA OOEpHEHOI 3ajayi. 3 METOI0 IMOKpaIleHHS
301KHOCTI alrOPUTMY PO3IJITHYTO Ta JOCIIJDKEHO aJIrOPUTM BHU3HAYECHHS I0YaT-
KOBOTO HaOmwkeHHs. [IpoBe/ieHi 4MCIIOBI €KCIIEPUMEHTH MiATBEPIMIN ePEeKTUB-
HICTP 3aIIPOIIOHOBAHOTO MIAXOY.
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BOUNDARY-ELEMENT METHOD AND ALGORITHMS FOR
IDENTIFICATION OF CAVITY IN SOLID

An identification problem of tunnel cavity in the solid has been considered. Temperature
field and displacements of body’s external surface, caused by its heating by concentrated
stationary heat fluxes under condition of convective heat exchange of the body with
environment are used as input data for identification problem. A 2-d mathematical models
for thermal and thermoelastic sounding of the object have been built with the use of the
boundary integral equations. The direct and inverse problems for identification of
parameters of cavity have been formulated within these model. The direct problem was
numerically studied with use of boundary-element method. On this basis informative
parameters of the surface temperature field and thermoelastic displacements have been
identified and quantitatively studied. Using the informative parameters the inverse problem
was reduced to a system of nonlinear implicit equations. An iterative boundary-element
algorithm based on Gauss-Newton method has been developed for solving this system.
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