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2. Thermoelasticity problems for anisotropic plates with holes and cracks

Pedepar:

1. PosriisiHyTa y gucepralii npobsjiema BUSBIEHHS BIIJIMBY TEOMETPUYHUX XapaKTE€PUCTUK aHI30TPOIHUX IJIaCTUHOK
3 OTBOpaMU Ta TPillMHAMMU, TETIOQPi3UYHUX BIACTUBOCTEN iX MaTepiais, CII0COOY TEMIOBOrO Ha-BaHTaXXEHHS Ha ixX
TEPMOIIPYKHUI CTaH € aKTyaJIbHOO Ta (PYHIAMEHTAJIbHOI 3ajauelo MeXaHiku e GOPMiBHO-TO TBEPAOTrO Hina. Y
POOOTi OTpUMAaM NOJAJBIINN PO3BUTOK METOAU PO3B'I3Ky KpalloBUX 33/1a4 TEIJI0-TIPOBiAHOCTI Ta
TEPMOIIPYKHOCTI Ta iX 3aCTOCYBaHHS [0 [IPO6JIEMU BUBUYEHHS TEPMOHANPY>KEHOTO Ta €HEPreTU-YHOTO CTaHIB
aHI30TPONHUX IJIACTUH 3 OTBOPAaMHU Ta TpilinHaMu. Lli MeTOAM 3aCHOBAHI HA BBEIEHHI KOM-IJIEKCHUX ITOTEHIialiB
CTalliOHAPHO] TEMJIONPOBIIHOC-Ti Ta TEPMOIIPY>KHOCTI, Yepe3 SKi BU3HAYAEThCS TEMIIE-PATYPHE I10JIe I
TEPMOHAIIPYKEHU CTaH B 6arato-3p’a3Hill IJIaCTUHIIi, HA BUKOPUCTAaHHi BIaCTUBOCTE} KOMIIJIEKCHUX [1OTEHLIiaIiB,

BUJIiJIEHH] iX JIorapu@Mid-HUX OCOOJIMBOCTEN i 0COOIMBOCTEN iX NOXiTHUX Y KiH-1ISIX TPIlIUH, HA 3aCTOCYBaHHI



KOHQOPMHUX Binobpa-keHb, po3BuHeHb GYHKILIN y psAnu JlopaHa Ta 3a nosi-Homamu Pabepa, BU3HaYeHHi
HEBiJOMUX CTaJINX, 110 BXOASITh YKOMILJIEKCHI IIOTEHIIia/lu METOJIOM Hali-MeHIIUX KBagpatis.Ilo6ymoBaHo
3arajibHMM PO3B'sI30K MJIOCKUX 33/1a4 TEIJIONPOBIAHOCTI I TEPMOIIPY>KHOCTI 117151 6araTo3B'sI3HUX aHi30TPOITHUX
IIJIACTMHOK IIPU 3a-JaHHI Ha KOHTypaX TEMIEpaTyp, IOTOKIB TeIJIa, NPHU Aii JIiHIMHOTrO TENJI0BOrO MOTOKY Ha
HECKIHYEHHOCTI Ta 30CEPEIKEHUX IDKEPEJI TEINIA B TOYKAX KiHIEBOI YaC-TUHU IJIACTUHKU. YUCEJIbHUMU
TIOCTIiIKEHHSIMU TTPO-T€MOHCTPOBaHA BUCOKA €(EeKTUBHICTh pO3PODBIEHNUX METOIMK, CTIMKICTh i TOCUTH BUCOKA
TOYHICTb OJIEP>Ky-BaHUX PE3YJIbTATIB, IXHE Y3rOIKEHHS 3 BilOMUMMU B JIi-T€PATypi [JI1s1 YaCTKOBUX BUIAIKIB 3a1a4
P03B’3aHO P HOBUX IIPAKTUYHO BAXKJIMBUX 3a72a4. Y BCiX 3a/1a-4ax MMPOBEIeHi JOKIaIHI YMCeIbHI JOCTiIKeHHS 3
BU-SIBJIEHHSIM BIUIMBY TelI0Qi3UYHUX [TapaMeTpiB MaTepi-ajly IIJIACTUHKY, TeOMETPUYHUX PO3MipiB, KiJIbKOCTI,
CIIOJIy4YE€HHS 1 PO3TalllyBaHHS OTBOPIB i TPILMH HA 3HAYEHHS ¥ PO3IOALI TEMIIEPATYD, TEPMOHAIIPYKEHb,
BHYTPiHbOI eHeprii i1 KIH n14 KiHLiB TpimuH. . BU-ABI€HO psJ HOBUX TEPMOMEXAHIYHUX 3aKOHOMIPHOC-TEMN.
PesysibTaTu HaBeJ€HUX Y IUCEPTaLiiiHiil pOOOTi AOCiAKEHD IPECTABIISIOTh SIK TEOPETUYHMUIA, TaK i TPAKTUYHUI

iHTepec. 3apoIroHOBaHi METOOUKN MO-KYTh BUKOPUCTOBYBATHUCS IIPU PO3B’SI3aHHI OKpEMUX IH)KEHEPHUX 3a1a4.
hit y Yy ﬂ

2. The considered in the thesis problem of plates geometrical and their materials thermophysical charac-teristics,
thermal loads types influence on the thermoe-lastic state detection is the current fundamental and practical
problem of the deformable solids mechanics. The theory of heat conductivity and thermoelasticity boundary
problems solution methods and their applica-tions for the anisotropic plates with holes and cracks
thermoelectroelastic state investigation are developed. The methods are based on the analysis of plates materi-als
heat-conductivity coefficients, using of generalized complex potentials for the stationary heat-conductivity,
thermoelasticity and their properties, the logarithmic singularities and derivatives singularities in the cracks ends,
the conformal mapping, the expansion in Loran series and Faber polynoms, their variables determina-tion by the
least squares method. Through the functions the disturbed temperature field, the thermostressed state and the
stress intensity factors (SIF) are defined. The plane problem general solution for the anisotropic plates with
randomly placed holes and cracks under the contour temperatures (heat flows), the infinite linear heat flow and
the concentrated heat source loads is constructed. The developed methods high performance, stability and
accuracy of the obtained results are estab-lished. The new multiconnected plates problems set of practical
importance is solved. There is the analytical solution for the anisotropic plate with the elliptical hole (crack), when
contour is thermoisolated or temperature is applied, under infinite linear heat flow load obtained. In particular,
heat conductivity and thermoelasticity problems solutions for the multiconnected disk or the infinite plate are
obtained. The various thermal load types are examined (infinite linear heat flow, concen-trated heat source and
etc.). For all cases detailed nu-merical investigations of temperature, stresses, internal energy and SIF for cracks
ends distributions are carried out. Some new thermomechanical laws are figured out. Presented in the thesis
research results have both theo-retical and practical interests. The proposed methods can be used for the various

engineering problems solu-tion.
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