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MaremaTryHe MOJIEJIIOBAHHS 1| METOIIY IOCJIIIPKEHHS Ta ONTUMI3allii B TEpMOMEXaHili HEOJHOPIAHUX TiJI.

Ha3sBa po6oTH aHIJIilICbKOIO:

Mathematical modelling and investigation methods for thermomechanics of nonhomogeneous solids

PedepaT ykpaiHCbKOIO:

3Bit npo HJIP ckilafiaeThCs 3 MECTU TOMIB. 3 3aCTOCYBAaHHSIM METOLiB MEXAHIKY, TPUKJIAHOI MAaTEMAaTUKU Ta
€JIEKTPOJMHAMIKM CYLIiJIbHOTO CE€PENOBUIIA, HEPIBHOBAKHOI TEPMOAMHAMIKY, (Pi3UYHOrO MaTEPial03HABCTBA, TEOPIi
ONTUMAJIbHOTO yIIPaBJliHHS PO3pO0JIeHi: MaTeMaTU4Hi MOJIEJi Ta 3 BAKOPUCTAHHSIM aHAJIITUYHUX i YUCIIOBUX
MigXO4iB METONVKY JOCIIKEHH MEXaHIYHOI IOBELiHKY Tijl 3 3aJIEXKHMMU BiJll TEMIIEPATyPU XapaKTEPUCTUKAMU 3a
YMOB CKJIIHOTO T€IJI000MiHY; METOAMKY N0OYJOBYU PO3B'sI3KiB IPSIMUX 1 06€PHEHUX 3a4a4 NPYKHOCTI Ta
TEPMONPYKHOCTI HEOJHOPIGHUX Tijl; METOAVKU OMKCY TEPMOIIPY>KHOTO CTaHy 4aCTKOBO ITPO30PUX TiJl i3
[TIOPO>KHMHAMMU TIPU TEIJIOBOMY OIPOMIHEHHI 32 BpaXyBaHHS CIIEKTPAJIbHUX 3QJIEXKHOCTEN pajliallitHUX
XapaKTepUCTHUK; MaTEMaTUYHi MOJeJli Ta METOIVKU OCIiI)KEHHS TEPMOHAIIPYKEHOTO CTaHy OIIPOMiHIOBAaHUX
IJIOCKO-1IapyBaTHUX TiJ (baraTomapoBUX [1JIACTUH) Ta BUSIBJIEHI 3aKOHOMIPHOCTI iX TEpPMOMEXaHIuYHOi IOBEIiHKA
3aJI€KHO Bif, pajialliiHMX BJIaCTUBOCTEN MaTepiajliB CKJIAIHUKIB, iX TOBIIMH Ta TEMIIEPATYPH IyKepeia
OIIPOMiHEHHSI; MaTEMATHUYHI MOZEJI i METOAMKY YMCJIOBOTO MOJIE/IIOBAaHHS HANIPY>KEHO-11e(POPMOBAHOTO CTaHy
KOHCTPYKTUBHUX €JIEMEHTIB €eHEePreTUYHOTo 06J1afHaHHS 3 ITOMKOIKEHHSIMHU 32 PeaIbHUX YMOB OTO €KCITyaTallii;
Teopisi Ta MeTOIY ONTUMI3alii HarpyKeHO-Ie(OpMOBaHOTIO CTaHy KyCKOBO-OQHOPITHUX Tijl, 30KpeMa 0O0JIOHOK, 32
BpaxyBaHHS TEPMOYYTJIMBOCTI Ta JIOKaJIbHOCTi OOMEKeHb; MaTEMaTUYHa MOJIeJIb Ta METOIMKA BU3HAYEHHS
TEIJIOBOTO i TEPMOHAIPY>KEHOTO CTaHiB HEOOHOPIIHNX UAMIHAPUYHYUX TiJl 32 HEMIOBHOI iH(pOopMallii Ipo Temniose
HaBaHTAXXEHHS. 3HANEHI 1 OCIII)KEHI PO3B'I3KM HOBUX HEKJIACUYHUX 337424 [IPO BU3HAYEHHS 1 ONITUMI3ALII0
[apameTpiB, 0 OMUCYIOTh TEPMOHAPYKEHUI CTaH KOHKPETHUX KOHCTPYKTUBHUX €JIEMEHTIB 3 BpDAXYBaHHAM
BKa3aHUX (PaKTopiB. Pe3yibTaT JOCIiI’)KeHb MOXYTb OyTU BUKOPUCTaHi IPY po3pob1ii paljioHalbHUX PEXKUMIB
06pOO6OK i eKCITyaTalii CTpyKTYpHO-HEOAHOPITHUX eJIeMEHTIB KOHCTPYKIIiii 32 HasIBHOCTI CUJIOBOI, TEIJIOBOI i

€JIEKTPOMArHiTHOI fji.

Pedepar aHr1ilicbKOIO:

Report on the scientific research work consists of six volumes. Using the methods of mechanics, applied
mathematics and electrodynamics of continuum, nonequilibrium thermodynamics, physical materials science ,
theory of optimal control we have developed: mathematical models and (having applied the analytical and
numerical approaches) the procedures of study the mechanical behavior of bodies with temperature-dependent
characteristics at complex heat exchange; the procedures of construction the solutions to direct and inverse
elasticity and thermoelasticity problems for inhomogeneous bodies; the procedures of description the
thermoelastic state of semitransparent bodies with cavities at thermal radiation considering spectral dependences
of radiation characteristics; mathematical models and procedures of study the thermostressed state of irradiated
plane-layered bodies (multilayer plates) and have found the regularities of their thermomechanical behavior
depending on radiation properties of component materials, their thickness and temperature of the radiation
source; mathematical models and procedures of numerical modeling the stress-strain state of structure elements
of power-generating plant with damages under real conditions of its operation; the theory and methods of
optimization the stress-strain state of piecewise- homogeneous bodies, shells in particular, considering
thermosensitivity and locality of restrictions; mathematical model and procedure of determination thermal and
thermostressed states of inhomogeneous cylindrical bodies having incomplete information about thermal loading.
The solutions of new nonclassical problems on determination and optimization the parameters which describe the
thermostressed state of particular structure elements, granting the above factors, have been found and studied.



The results of investigations can be used at elaborating the rational regimes of processing and exploitation for
structurally inhomogeneous element of designs in the presence of power, thermal and electromagnetic action.
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