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2. Stress state of thermosensitive plane-parallel solids with consideration of thermal radiation heat transfer

Pedepar:

1. Y nuceprauiiiHiil pob0Ti 3aIIpONIOHOBAHO MAaTEMATUYHY MOJIE€JIb, IO ONUCYE HA OCHOBI (PEHOMEHOJIOTIYHO]I Teopii
BUINIPOMIiHIOBaHHS, TEOPIi KBa3iCTaTUYHOI TEPMOIIPYKHOCTI Ta PE3yJIbTaTiB IIPOBENEHOIO TEOPETUKO-
€KCIIEPMMEHTAJIBHOTO AOCIIIIKEHHS MEX 3aCTOCOBHOCTI MOJIeJIeH TEIJIONEPEHOCY, TEPMOHAIIPYKEHNI CTaH
TEPMOYYTJIMBUX TiJl Pi3HOI IPO30POCTi 32 BpaXyBaHHS TEIJIOOOMiHY BUIPOMiHIOBaHHSIM. OTPMMAaHO BUXiHI
CITiBBiIHOLIEHHA [J151 JOCIIKEHHS 1071 BUIIPOMIHIOBaHHS, TEIJIOBOTO Ta HAIIPYKEHOTO CTaHiB B ONIPOMiHIOBAHUX
HECKiHYE€HHMX YaCTKOBO IIPO30POMY Ta HEITPO30POMY LIapax Ta CUCTEMAaX 3 TAKUX IIApPiB Pi3HOI IPO30POCTi.
3HaiIeHO BMPa3Hy JJ1s1 KOMIIOHEHT TEH30Pa HAlPY>KEHb B TEPMOYYTIMBOMY HECKIHYEHHOMY 1Iapi 3a Pi3HUX YMOB
3aKpilIeHHs KpaiB Ha HECKIHYEHHOCTI. 3alpONOHOBaHI METOIUKU PO3B'sI3yBaHHS C(POPMYIbOBAHUX HOBUX
HEJIiHIHMX KPaloBUX 3a/1a4 JOCIiIP)KEHHS HECTALiOHAPHOTO TEIJIOOOMIHY Ta HAIIPY>KEHOTO CTaHy B PO3IJISILYBAaHUX

Tijlax Ta cucremax, 1o 6a3ylThCsl HA METO/Ii CKIHUeHHUX eJIeMeHTIB. BusiBieHo, Ha OCHOBI aHai3y 3HANEHUX



YMCJIOBUX PO3B'SI3KiB, Psif HOBUX 3aKOHOMIPHOCTEH BIIMBY TEPMOYYTIMBOCTI TEIJIOPiI3NYHUX, MEXaHIUYHUX i
pagjiaiiiHuX XapakTepUCTUK, TEIIJIO00MiHY BUTIPOMIHIOBAHHSIM Ha TEIJIOBY Ta MEXaHIYHYy NOBEiHKY apiB pi3HOI

HpOBOpOCTi Ta CUCTEM 3 TaAKMMMU CKJIIaJHUKAMMU.

2. Mathematical model is developed to capture thermostressed state of thermosensitive solids of different
transparency with consideration of thermal radiation heat transfer. During model development the
phenomenological theory of radiation, quasistatic thermoelasticity and both theoretical and experimental
investigation of applicability of heat transfer models were used. Basic model equations are written for
semitransparent and opaque systems of infinite layers subject to thermal radiation. Expressions for stress tensor
components in thermosensitive layer are obtained for various fixing conditions at infinity. Finite elements based
methods to solve new nonlinear boundary problems on non-stationary heat exchange and stress state in
investigated solids are proposed. Analysis of numerically obtained solutions revealed new peculiarities of an effect
of thermo-sensitivity of thermo-physical, mechanical and radiation characteristics of investigated materials as well
as effect of thermal radiation heat transfer on mechanical and thermal behavior of layered systems with different
layer transparency.
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