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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX pyOpHK: 30.19.21

Tema gucepranii:
1. MozenoBaHHS TEPMOB'I3KONPYKHOIJIACTUYHOTO Je(POPMYBaHHS, KOHTUHYAJIbHOTO i IUCKPETHOTO PYHHYBaHHS

IIPOCTOPOBUX IIPU3MATUYHUX i KPYTOBUX TiJl CKyIaHOI popMU

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

Pedepar:

1. MeTo10 po60TH € CTBOPEHHS HA OCHOBI HalliBaHAJIITUYHOTO MeTONy cKiHueHux enemeHTiB (HMCE) edpexTuBHOrO
YUMCEJILHOTO MiJX0AY [0 PO3B'A3aHHS 3a[]a4 KOHTUHYaJIbHOTO PYMHYBaHHS B yMOBaX TPUBAJIOIO TEPMOCHUIIOBOTO
HaBaHTaXEHHS, JiHIMHUX i HeJIiHIMHUX 3a]1a4 MEeXaHiK1 AMCKPETHOro PyHHYBaHHs Ta 33/1a4 PO MOJEJIIOBaHHS
€BOJIIOLTHUX IIPOLIECIB PyVHYBaHHS IPOCTOPOBUX HEOJHOPIIHUX KPYTOBUX Ta MPMU3MATUYHUX Tijl CKIaAHOI popmu
BHACJIiZIOK PO3BUTKY MaKPOCKOIIYHUX TedeKTiB i TpiuH. O6'eKTOM JOCTiIKeHHs € rpouecy (isuYHO-JIiHIHHOTO i
HeJliHiiHOTO le(OPMYBaHHSI, HAKOMUYEHHS [TOIIKOPKEHOCT] Ta pyMHYBAaHHS BHACJIJOK PO3BUTKY MaKpPOCKOIIIYHUX
Ie@eKTiB i TPilllMH IPOCTOPOBUX HEOLHOPITHMX KPYTOBUX i IPU3MATUYHUX TiJl Mif €0 TPUBAJIIOrO TEPMOCUIOBOTO
ab0 LMKJIiYHOTO HaBaHTaXXeHHsI. [IpeMeToM OCiIKEHHS € BeJIMYMHU NTapaMeTpiB HallPy>KeHO-1e(pOPMOBAHOTO

CTaHYy i [IOIIKOIKEHOCT] MaTepiay, 1apaMeTpiB MexaHiku pylHYBaHHSI, XapaKTepHi po3mipu i KoHirypaiis



MAaKPOCKOIIYHUX Ae(EKTIB i MariCTpajibHMX TPIlUH B MPOCTOPOBHUX TijlaxX CKIaAHoi popmu. OTpuMaHi
po3B'a3yBanbHi criBBigHOmEHHs: HMCE 1151 HEOIHOPiZHUX KPYrOBOrO i IPM3MAaTUYHOTO CKIHU€HUX €JIEMEHTIB i3
3MiHHUMU reOMeTPUYHUMU i Pi3MYHMMU [TapaMeTpaMu, Ha OCHOBI eKCTpanoJisiii MpupoleHs rnepemilieHb
PO3p006JI€HO €(PEKTUBHUI AJITOPUTM PO3B'SI3aHHS CUCTEM HeJiHiiHuX piBHsHb HMCE, cTBOpeHo npouenypy
BU3HAYEHHS TEPMOB'I3KOINPYKHOIJIACTUYHOTO HAIIPY>KEHO-1€(POPMOBAHOTO CTaHy 3 ypaxyBaHHSIM HAaKOIMYEHHS
MOMIKO/I)KEHOCTI, pO3p006JIeHO HOBUIT MeTo, 06urcaeHHs J-inTterpana YepenaHosa-Parica B AUCKPETHUX MOMEIISX
HMCE i anroputmMu MOJeJII0BaHHS €BOJIIOLIIMHUX IPOLECiB PyHHYBaHHS IPYU PO3BUTKY MaKPOCKOIIIYHUX Ae(EKTIB B
YMOBAX IOB3Y4OCTi i pO3BUTKY TPilllH B IPOCTOPOBUX TijlaX. BUKOHAHO NporpamMHy peaizaliiio i anpob6ariiio Ha
TECTOBUX MpUKIafax. [lokazaHa Bucoka e(peKTUBHICTh 3alIPONIOHOBAHOI CKiHUEeHOeIeMEeHTHOI 623U Ta TOYHICTh
OTPUMYBAHUX PO3B'SI3KiB 33714 i3 MOJeJI0BaHHS Qi3yHO-HeiHiHOro AedopMyBaHHs i OOGYMCIIEHHS TapaMeTPiB
MeXaHiKU pyiHyBaHH:. PO3B'SI3aHO 3a1a4i i3 JOCIIIPKEHHS BIJIMBY Ha BEJIMYMHY PECYPCY HasIBHOCTI IOYAaTKOBUX
nedeKTiB, TeMIepaTypHux gedopmariil Ta 3a1exHOCTi Pi3NKoO-MexaHiYHUX BJIACTUBOCTE MaTepiany Bin
TeMIIepaTypH [JIs BiIIOBiaJIbHUX €JIeMEeHTiB KOHCTPYKIIill eHepreTUYHOTo MAallMHOOYJyBaHHS - POTOPa
[1aporas3oBoi TypOiHU, XBOCTOBMKA i Ilepa JIONATKU CTallioHapHOi ra30TypO6iHHOI YCTaHOBKY, a TAKOX IIPAKTUYHI

3aaui Npo BU3HAYEHHS IAPAMETPIiB MEeXaHiKM PYIHHYBaHHS i MOLEJIIOBAHHS POCTY TPIlIMH B IPOCTOPOBUX O0'€KTax.

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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