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2. Thermoelasticity problems for anisotropic plates with holes and cracks

Pedepar:

1. PosroisiHyTa y gucepratii npobsjema BUSIBIEHHS BILJIMBY T€EOMETPUYHUX XapaKTEPUCTUK aHI30TPOITHUX IJIACTUHOK
3 OTBOPAaMHU Ta TPilllMHAMU, TeIIOQPi3UYHNX BJIACTUBOCTEN iX MaTepiaiB, ClIOCOOy TEIJIOBOTO Ha-BaHTaKEHHS Ha iX
TEPMOIIPYKHUM CTaH € aKTyaJbHOIO Ta GyHIAMEHTAJbHOI 3a1a4€l0 MEXaHIKU Jie GOPMIBHO-TO TBEPAOro Aina. ¥
pOO6OTi OTpUMaIIY NOJABIINI PO3BUTOK METOIM PO3B'SI3Ky KPallOBUX 3a7ja4 TEIJIO-TIPOBiAHOCTI Ta
TEPMOIIPYKHOCTI Ta ix 3aCTOCYBaHHS J0 [IPOOJIeMU BUBYEHHS TEPMOHAIPY>KEHOTO Ta €HePreTU-YHOTO CTaHiB
aHI30TPONHUX MJIACTUH 3 OTBOPaMMU Ta TPilnHaMu. Lli MeTou 3aCHOBaHI Ha BBEJIEHHI KOM-TJIEKCHUX ITOTEHLialiB
CTalliOHAPHOI TEIJIONPOBITHOC-Ti Ta TEPMOIIPYKHOCTI, Yepe3 4Ki BU3HAYAETLCS TEMIIE-PATYPHE I10JIE I
TEPMOHAIIPYKEHUH CTaH B 6arato-3B’a3Hill IJIACTUHII], HA BUKOPUCTAaHHI BIaCTUBOCTE! KOMILJIEKCHUX [IOTEHLIiaJIiB,
BUJIiJIeHH] iX orapudmiu-HuUX 0COGJIMBOCTEN i 0COOIMBOCTEN iX MOXiITHUX Y KiH-1I5IX TPIlllUH, HA 3aCTOCYBaHHI
KOH(OPMHUX BioOpa->kKeHb, po3BUHEHDb QYHKLIN y psiny JlopaHa Ta 3a nojsi-Homamu Pabepa, BUBHAYEHHI
HEBiJJOMUX CTaJINX, 110 BXOASITh YKOMILJIEKCHI IIOTEHI[ia/l METOJIOM Hali-MeHIIMX KBagpatis.Ilo6ymoBaHo

3arajibHUN PO3B'SI30K IIJIOCKUX 33/1a4 TEIJIONPOBIAHOCTI I TEPMOIIPY>KHOCTI 117151 6araTo3B’sI3HUX aHi30TPOITHUX



[IJIACTUHOK IIPY 3a-[JaHHi Ha KOHTYpax TeMIIepaTyp, IIOTOKIB TEIlIa, IIPY Aii JiHIITHOTrO TEIJIOBOro MOTOKY Ha
HECKIHYeHHOCTi Ta 30CePeKeHUX IPKEpeJI TEeIljla B TOYKaX KiHI1eBOi Y4aC-TUHU MJIaCTUHKU. YUCETbHUMU
IOCTIiIKEHHSIMU TIPO-I€MOHCTPOBaHAa BUCOKA e(EKTUBHICTh pO3POOIEHNX METOIMK, CTIIKICTh i TOCUTH BUCOKA
TOYHICTb OJIEP>Ky-BaHUX PE3YJIbTATIB, IXHE Y3rOIKEHHS 3 BilOMUMMU B JIi-T€PATYpi IJI1s YaCTKOBUX BUIMAIKIB 3a1a4
P03B’13aHO psll HOBUX IIPAKTUYHO BRXKIMBUX 3a7a4. Y BCIX 3a/1a-4ax [MPOBeIeHi JOKIaIHI YNCeIbHI JOCTiIKeHHS 3
BU-SIBJIEHHSIM BIUJIMBY TeNI0Qi3UYHUX [TapaMeTpiB MaTepi-ajly [JIaCTUHKY, TeOMETPUYHUX PO3MipiB, KiJIbKOCTI,
CIIOJIy4€HHS1 1 po3TalllyBaHHS OTBOPIB i TPilllMH Ha 3HAYEHHS 1 PO3IOAiJ TEMIIEPATypP, TEPMOHAIIPYKEHb,
BHYTPimHbOI eHeprii i1 KIH n14 KiHLiB TpimuH. . BU-4BI€HO paj HOBUX TEPMOMEXAHIYHUX 3aKOHOMIPHOC-TEMN.
PesynbTaTu HaBeeHUX Y AUCEPTALilHIl poOOTi fOCiIKeHb IPeICTaBIsAIOTh SIK TEOPETUYHUM, TaK i TPaKTUIHUI

iHTepec. 3anpoIrIoHOBaHi METOOUKN MO-3KYTh BUKOPUCTOBYBATHUCH IIPU PO3B’I3aHHI OKpEMUX IH>KEHEPHUX 3a1a4.
pis Yy Y it

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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