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2. The solution of thermoelastic problems for piecewise-homogeneous anisotropic plates with holes and cracks

Pedepar:

1. Y po60Ti 3 BUKOPUCTAHHSM y3arajJbHEeHNX KOMIUIEKCHUX MTOTEHIIiasiB 3aIIPOIIOHOBAHO METOIVKY PO3B'sI3aHHS
33/1a4 TEPMOIIPY>KHOCTI [171 6araTo3B's1I3HUX KyCKOBO-OQHOPIJHUX aHi30TPOIHUX IVIACTUH 3 OTBOPaMHU, TPilllMHaMU
Ta CTOPOHHIMU BKJIFOYEHHSIMU. 32 JOIIOMOT0I0 KOH(POPMHUX BilOOpakeHb, PO3BMHEHHS (PYHKLI B psigy JlopaHa Ta
3a nnoslinHomamu Pabepa 3amayvi 3BeieHi 10 IepeBU3HAYEHNK CUCTEM JIiHIMHUX anrebpaiyHux piBHSHb, SKi
PO3B'A3YIOTHCA i3 3aCTOCYBAHHSIM CUHTYJISIDHOTO PO3BMHEHHS. OTPUMMAaHO TOYHI PO3B'S3KU 334a4 1151 aHi30TPOIHO]
MJIACTUHKY 3 €JINTUYHUM OTBOPOM, 3 TOHKUM aOCOIIOTHO KOPCTKUM KiJIbLIEM, 3 aBCOJIIOTHO M'SIKUM, aOCOIIOTHO
SKOPCTKUM 200 MPY>KHUM €JIINTUYHUM BKJIIOUEHHSM IIPH Aii 04HOPIIHOTrO MOTOKY TEMJa, IS i30TPOIHOI NIJIaCTUHKA
3 KPyroBUM KisnbLieM. PO3B's1I3aHO HUBKY 33724 /15 IIJIACTUHKY 3 KIHUEHUM 4YHCJIOM BKJIIOUEHb (s1ep abo Kinelp),
OTBOPIB i TPill}MH, 3 IEPIOIUYHOI0 CUCTEMOIO IIPYKHUX BKJIOYEHbD. [IJ151 KOJKHOI 3 PO3IVISIHYTHX 337124 [IPOBEIEHO
neranbHi yncenpHi nocaigxenHsa THC. BcTaHOBIEHO HOBI TEpMOMEXaHI4HI 3aKOHOMIPHOCTI BIIJIUBY T€OMETPUYHUX
XapaKTePUCTUK OTBOPIB, TPIUH i BKJIIOYEHB, iXHbOI KiJIbKOCTi, IO€AHAHHS Ta MiClisl pO3TalllyBaHHS, TEMIODI3UIHUX

BJIACTMBOCTEN MaTepialiB MIJIACTUHOK i BKIo4eHb Ha ixHe THC. 30kpeMa, BCTAaHOBJIEHO, IO 3HAYEHHS HATIPYKEHb B



MJIACTUHIi Ta XapaKTep iXHbOrO PO3MO/ily CYTTEBO 3aJI€XaTh Bifl TEIIOQPI3NUYHUX CTaNuX ii MaTepiany. Ha 3HaueHHs
HaIpy>K€Hb BEJIMKUI BIVIMB Ma€ MapaMeTp BiJHOCHOI TEMJIONPOBiZHOCTI MaTepiaiB BKIIOYEHb, MEHIIUI BILJIUB
rapameTpa ixHboi BifTHOCHOI 1ehOpMOBAHOCTI Ta 30BCiM HE3HAYHUH BILJIUB [IapaMeTpa BiTHOCHOI TeII0BOi
PO3MNPIOBAHOCTI. Y BUNIAJKY JiHIHUX NPY>KHUX BKJIIOYEHb, SKILO TAPAMETP BilHOCHOI Je(OPMOBAHOCTI
3HaxoAMUThCs y Mexxax Bif, 0.1 o 10, To 3HaueHHs KIH gocuTh mMasti. 36/11KeHHS IPY>KHUX BKJIIOYEHDb OJIMH 3 OGHUM
MIPU3BOIUTD [0 3POCTAaHHS KOHLEHTPALil HallPY>KeHb B IJIACTUHLI. Y BUIIAIKY IIJIACTUHOK 3 IPYKHUMHU KiJIbLSIMU Ha
3HAUEHHS HAaIIPY)KEHb CYTTEBUI TaKOX BILJIMB Ma€ IIMPUHA Kijlelb, IPUYOMY B 3aJIE5XKHOCTI BiJl >)KOPCTKOCTI
marepiasiB, yMOB Ha BHYTPiLIHiX KOHTypax Kijlelp i BiicTaHeir MX KiJIbL[AMU a60 MK OTBOpPaMU Ta KiJIbISIMU i3
3MEHIIEHHSM IMPYHU KiJIelb KOHLIEHTPALlisl Hallpy>KEHb B IJIACTUHII MOKE 4K 3pOCTaTH, TaK i 3MEHIIyBATUCS.
PesynbTaTu HaBeieHUX Y AUCEPTALilHIi poOOTi JOCiIKEHb MAIOTh SIK TEOPETUYHMUIA, TaK i IPAKTUYHUI iHTEpecC.

3anponoHOBaHi METOAVKUA MOXKYTb OyTY BUKOPUCTAHI ITPU PO3B's13aHHI Pi3HOMaHITHUX iH)XEHEPHHUX 3a4ad.

2. In this work with the use of generalized complex potentials the technique of solving problems of
thermoelasticity for multiply connected piecewise-homogeneous anisotropic plates with holes, cracks and foreign
inclusions was proposed. With the use of conformal mapping, expansions of functions in Laurent series and of
Faber polynomials the problems to overdetermined systems of linear algebraic equations were reduced. This
systems using singular value decomposition were solved. The exact solutions of problems for an anisotropic plate
with elliptical hole, with a thin absolutely rigid ring, with absolutely soft, absolutely rigid or elastic elliptical
inclusion under the uniform heat flow and for an isotropic plate with a circular ring were received. Some problems
for a plate with a finite number of inclusions (cores or rings), holes and cracks with a periodic system of elastic
inclusions were solved. For each of the problems detailed numerical studies of thermo-stressed state (TSS) was
carried out. New physical-mechanical patterns of influence of holes, cracks and inclusions geometrical
characteristics, their number, mix and location, the thermophysical properties of plates and inclusions materials
on their TSS were established. In particular, the stresses in the plate and their distribution depend strongly on the
thermophysical constants of the material was found. At stresses much influence of material inclusions relative
thermal conductivity parameter, less influence of relative deformability parameter and very little influence of
relative thermal expansion parameter. In the case of linear elastic inclusions, if the deformability parameter is
enclosed within interval (0.1, 10), the values of SIF is small. Convergence of elastic inclusions with each other leads
to an increase of stress concentration in the plate. The investigations results presented in the thesis have both
theoretical and practical importance. The proposed methods can be used for a wide variety of engineering
problems solving,.
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