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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTuyHuxX pyopuk: 30.19, 30.19.15

Tema guceprauii:
1. YucenbHe JOCTIIKEHHS JUHAMIYHOTO F€OMETPUYHO HeJIiHITHOTO MPYKHOIJIACTUYHOIO AedOpMyBaHHS

BiCECMMETPUYHUX TiJl HalliBAaHAJITUMHUM METOJIOM CKiHYEHHUX €JIEMEHTIB.

2. Numerical research of dynamic geometrically nonlinear elastoplastic deformation of axissymmetric solids by
semi-analytical finite element method.

Pedepar:

1. Ha ocHOBIi HamniBaHa/IiTUYHOTO METOJy CKIHUEHHUX €JIeMEHTIB po3p0o06JsieHO HOBUH MifXif 1O MOZEI0BaHHS
IepexiHUX [IPOLeCiB AMHAMIYHOIO TEOMETPUYHO HEJHIMHOIO IPY>KHOIJIACTUYHOTO 1e(POPMYBaHHS IPOCTOPOBUX
BiCECMMETPUYHUX TiJl 3 ypaxyBaHHAM 3MIHHUX Y Yaci yMOB KOHTAKTHOI B3aeMOJii. [lj11 onucy JruHaMi4YHOTO
nepopMyBaHHS Tial 06epTaHHs BUKOPUCTAHI BUXiZHI CIiBBIAHOLIEHHS ITPOCTOPOBOI 33/1a4i Teopil IPy>KHOCTI B
KPUBOJIiHITHMX cCTeMaX KOOpJMHAT. 3a MeKelo IIPY>KHOCTI 3B'SI30K MK HalIpYXKe€HHSIMH i AedopMallisiMu
[IPUVHATHAN Y BIIIOBITHOCTI 3 PIBHAHHAMU IIJIACTUYHOI T€Yii IIpy yMOBI TeKy4oCTi Miseca 1114 i30TpPOIHO-
3MIIHIOBaHOTO MaTepiany. Onuc Hanpy>keHo-7eOopMOBaHOTO CTaHy 6a3yeThCS HA BUKOPUCTaHHI II0YaTKOBOI,

nepexifHoi i ocTaToYHOi KOHQIrypanii Ta po3rsaeTbCsl B paMKaXx MOMEHTHOI CXeMU B TepMiHax QisuuHUX



KOMIIOHEHT T€H30piB HaIllpy>KeHb Ta Aedopmaliiil. 1719 MOeII0BaHHS B3aEMOJIii CUCTEMHU KOHTAKTYIOYUX Tijl
BHUKOPHCTAHO CIeLiaJIbHUM KOHTAKTHUI CKIHY€HHUN eJIEMEHT, 110 3a6e3ledye B3a€MHY HEIIPOHUKHICTh OKpeMUX
eJleMeHTiB KOHCTpyKUii. Haii6inpi epeKTHBHUM MigX040M [0 PO3B'si3aHHS I0CTaBJIEHOI 3a71a4i € BUKOPUCTAHHS
HalliBaHaJIITUYHOTO BapiaHTa MeToJla CKiIHUEHHUX €JIEMEHTIB, 1110 3aliMae OCOOJIMBE Miclle Cepe]l MaTeEMaTUYHUX
aHaJIITUYHMX i YMCEJIbHMUX METOMiB. ATIpOKCUMaLlisl 6a3yeThCs Ha PO3KJIaZi HEBiIOMUX i 3aaHuX QYHKIIIN
CKiHYEHHOEJIEeMEHTHOI MoJieJli B3ZJOBX HAIIPaBJIsII0YOi 110 AesIKiil cucTemi 6e3nepepBHUX IMagKux (PyHKLIN Ta
CKiHYE€HHOEJIEMEHTHO]I JYCKpeTU3allii B 06J1aCTi IONIepPEeYHOro Nepepizy CKiHYEHHOT0 eJleMeHTa. BukoHaHa
[IporpamHa peasisalisi Ta anpoballisi Ha KOHTPOJIbHUX Npukiaafax . OTpuMaHi HOBI pe3ysIbTaTu pO3B'I3aHHS
[IPaKTUYHUX 33734 OyAiBHULITBA. BCTaHOB/IEHI 3aKOHOMIPHOCTI iIHTEHCHBHOIO IIPY>KHOIIJIACTUYHOTO JlepOPMYBaHHS,
1110 XapaKTepU3YIOTh €BOJIIOLIIHI IPOLIeCU BUTOTOBJIEHHS pOTOpa [1apoBoi Typ6iHuU. BusiieHi ocobanBocTi
TEXHOJIOTIYHUX NPOLECIB iMITyJIbCHOI OOPOOKU METAIIB.

2. The advanced variant of semi-analytical finite element method is developed to simulate dynamic geometrically
nonlinear elastoplastic deformation of axissymmetric solids taking into account time-varying condition of contact
interaction. To describe the dynamic deformation of the body of the survey, the initial relations of the spatial
problems of the theory of elasticity in the curvilinear coordinate systems are used. By the limit of elasticity, the
relationship between stresses and deformations taken into accordance with the equation of the theory plastic flow
under the condition of the current time for the isotopically varying material. The description of stress-strain state
based on the use of initial, trancient and final configuration and considered within the framework of the current
scheme of physical components. To simulate interacting contact system, used a spetial contact element that
provides mutual opacityof the individual elements of the design. The most effective approach to solve the problem
is to use an administrative variant of methodological approaches that occupy a place among mathematical and
computational methods. The approximation based on the decomposition of unknown and given functions of the
finite-element model along a system of continuous smooth functions and finite-element sampling in the region of
the cross section of a finite element. Software implementation and testing with reference examples are provided.
New results of solving practical construction problems were obtained. The regularities of intensive elastic-plastic
deformatoin characterizing the evolutionary processes of steam turbine rotor fabrication have been established.
Features of technological processes of impulse metal processing are revealed.
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