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1. MopzeoBaHHS TEPMOB'SI3KOIIPYKHOIIJIACTUYHOIO AedOpMYyBaHHS, KOHTUHYaJIBHOTO i IMCKPETHOrO PyHHYBaHHS

IIPOCTOPOBUX IIPU3MATUYHUX i KPYTOBUX TiJl CKJIaHOI popMU

2. Modelling of thermoviscoelastic deformation process, continual and discrete fracture of spatial prismatic and
circular bodies of complicated form.

Pedepar:

1. MeTo10 pobOTH € CTBOPEHHSI HA OCHOBI HalliBaHaIiTUYHOro MeToy cKiHdeHux esnemeHTiB (HMCE) edexTuBHOro
YMCEJIBHOTO MiIXOAY [0 PO3B's13aHHS 33/1a4 KOHTUHYaJIbHOTO PYHHYBAaHHS B yMOBaX TPUBAJIOrO TEPMOCHUIIOBOTO
HaBaHTaXKEHHS, JIIHIMHUX 1 HEJIHIMHYX 33724 MEXaHIKM JUCKPETHOIO PYyMHYBaHHA Ta 3aa4 IIPO MOJEIIOBaHHS
€BOJIIOLTHUX IIPOLIECIB pyIHYBaHHS [TPOCTOPOBUX HEONHOPIIHUX KPYTOBUX Ta IPMU3MATUYHUX Tijl CKIaAHOI GpopMu
BHACJIiZlOK PO3BUTKY MaKPOCKOIIIYHUX JePeKTiB i TpiluH. O6'eKTOM JOCiIKEHHS € Ipolecy (isndHO-JIiHiHOrO i

HeJIiHIHOTO Ie(OPMYBaHHSI, HAKOMUYEHHS MMOIKOPKEHOCT] Ta pyMHYBAaHHS BHACIOK PO3BUTKY MaKPOCKOIIIYHUX



Ie@eKTiB i TPilllMH IPOCTOPOBUX HEOQHOPITHMX KPYTOBUX i IPU3MATUYHUX TiJl Mifl Ii€l0 TPUBAJIOrO TEPMOCHUIIOBOTO
ab0 LUKJIIYHOrO HaBaHTaXKeHHs. [IpeiMeToM JOCIiIKeHHS € BeJIMYMHY [IapaMeTpiB Hallpy>KeHO-1epOPMOBAHOTO
CTaHYy i [IOIIKOIKEHOCT] MaTepiasy, 1apaMeTpiB MexaHiku pylHYBaHHsI, XapaKTepHi po3Mmipu i KoHQirypatiis
MaKPOCKOIIYHUX Ae(EKTIB i MariCTpajbHUX TPIlUH B IPOCTOPOBHUX TijlaxX CKIaAHoi popmu. OTpuMaHi
po3B'asyBabHi criBBigHOomeHHa HMCE 111 HEOJHOPIZHNUX KPYrOBOrO i IPU3MAaTUYHOTO CKIHYEHUX €JIEMEHTIB i3
3MIHHUMU reOMeTPUYHUMU i Pi3MYHMMU [TapamMeTpaMu, Ha OCHOBI €KCTPanoJIsIiiii MpUpOoIeHb NepeMilleHb
pO3p06JIeHO e(PEKTUBHUI aJITOPUTM PO3B'I3aHHS CUCTEM HeJliHilHuX piBHsHb HMCE, cTBOpeHo npouenypy
BM3HAUYEHHS TEPMOB'I3KONPY>KHOIIJIACTUYHOI'O HANPY>KEHO-I,e(POPMOBAHOTO CTaHy 3 YPaxyBaHHSIM HAaKOMUYEHHS
[IOIIKOKEHOCTi, po3p06JieHO HOBUI MeToH, o64nciieHHs J-iHTerpasna YepenaHoBa-Paiica B IUCKPETHUX MOZEJISX
HMCE i anroputmMu MOJeJIl0BaHHS €BOJIIOLIIMHUX [IPOLECiB PyHHYBaHHS IPYU PO3BUTKY MaKPOCKOIIYHUX Ae(EKTIB B
YMOBax I0B3Y4OCTi i pO3BUTKY TPill}MH B IPOCTOPOBUX TijlaX. BUKOHaHO mporpaMHy peasisalilo i anpobarliiio Ha
TeCTOBUX IIpUKJaAax. [JokazaHa BUCOKa €(PEKTUBHICTb 3aIIPOIIOHOBAHOI CKiHY€HOEIEMEHTHOI 6a3u Ta TOYHICThb
OTPUMYBAHUX PO3B'SI3KiB 33714 i3 MOJeJoBaHHs Qi3nyHO-HeiHiHOro AedopMyBaHHS i 00YMCIIEHHS TapaMeTpiB
MeXaHiKU pyiiHyBaHH:. PO3B's13aHO 3a1a4i i3 AOCIIIPKEHHS BIIJIMBY Ha BEJIMYMHY PECYPCY HasIBHOCTI [IOYATKOBUX
IedeKTiB, TeMIepaTypHUx fedopmaliiil Ta 3ay1e>KHOCTI Pi3rKo-MexaHiYHMX BJIaCTUBOCTEN MaTepiasny Bif,
TeMIIepaTypH [Jis BiAIIOBiNaJIbHUX €JIeMEeHTIB KOHCTPYKIIill eHepreTUYHOTO MAalIMHOOYyBaHHS ~ POTOPa
[1apora3oBoi TypOiHU, XBOCTOBMKA i Ilepa JIONAaTKU CTallioHapHOi ra30TypOiHHOI YCTaHOBKY, a TAKOX IIPAaKTUYHI

3aaaqi IMPpO BM3HAYEHHA HapaMeTpiB MeXaHiKK1 pyﬁHYBaHHH i MOJEJIIOBAHHA POCTY TpiIILI/IH B IIPOCTOPOBUX 00'eKTax.

2. The aim of work consists of creation on the basis of semianalytical finite element method (SFEM) of the effective
numeral going to the decision of continual fracture problem under protracted thermal and forces loading, linear
and nonlinear fracture mechanics problems and problems of evolutional processes of fracture of difficult form
spatial heterogeneous circular and prismatic bodies as a result of macroscopic defects and cracks propagation. A
research object are processes of physically-linear and nonlinear deformation, damage accumulations and
destruction as a result of of macroscopic defects and cracks propagation of spatial heterogeneous circular and
prismatic bodies under the action of the protracted thermal and forces or cyclic loading. The article of research
are values of stress-strained state parameters, damage parameter, fracture mechanic parameters, characteristic
sizes and configuration of macroscopic defects and cracks in complicated form spatial bodies/ Solving
correlations of semianalytical finite element method (SFEM) for heterogeneous circular and prismatic finite
elements with variables of geometrical and physical parameters has been obtained. On the basis of displacements
extrapolation the effective step-by-step algorithm of decision of SFEM nonlinear equations systems is worked out.
The procedure of determination of thermoviscoelastic stress-strained state taking into account the damage
accumulation is created. The new method of Cherepanov-Rice's J-integral calculation for discrete finite element
model and algorithms of design of evolutional fracture processes at development of macroscopic defects under
creep condition and cracks propagation in spatial bodies is worked out. Programmatic realization and approbation
on test examples are executed. The efficiency of the offered FEM base and exactness of the obtained tasks problem
solution of physically-nonlinear deformation and calculation of parameters of fracture mechanics has shown. The
problem of research of influence on life-time value of presence of initial defects, temperature deformations and
dependence of material mechanical properties from temperature for the responsible structure elements of power
engineer - rotor of steam-gase turbine, tailpress and peer of shoulder-blade of the stationary gas-turbine setting
and also practical problems about determination of fracture mechanics parameters and fracture propagation
modeling in spatial objects.
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