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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BUKOHaHO JHUCEPTALil0
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHyHHUX pyopHK: 30.19.51

Tema guceprauii:
1. Anani3 Hanpy>XxeHO-11ePOPMOBAHOTO CTaHy Ta BJIACHUX KOJIMBAHb BY3JliB Typ6iH Ha ocHOBi MCE

2. Analysis of the stress-strained state fnd natural fluctuations of the units of turbines on basis FEM

Pedepar:

1. O6'eKT gocaimKeHHs - 1edOPMYBaHHS Ta KOJIMBAaHHS MaCUBHUX TiJl 3 000JIOHKOBUMU €JIeMEHTamMu. MeTa
nucepTallii - po3po6ka e(peKTUBHOrO METOly TPMBMMIPHOTO aHali3y i JOCIiIPKEHHS HallPY>KeHO-1e(OPMOBAHOTO
CTaHy Ta BJIACHUX KOJIUBAHb By3JIiB €EHEPrOMAIIMH 3 YPaxyBaHHSIM KOHTAKTy €JIEMEHTIB Ta HasIBHOCTI TpimuH. [y
BUpillIeHHS [1I0CTaBJIEHOI 337]a4i CTBOPEHO MOJU(UKaLlil0 6araToCiTKOBOrO METOJly CKiHYEHHHUX €JIEMEHTIB Ta
PO3BUHYTO METOJ, ypaxyBaHHs TpiluH B cxeMi MCE. TeopeTuuHi i npakTU4Hi pe3yabTaT POOOTHU CKIIAAIOTh:
po3pobka mogudikariii 6araTociTkKOBOro MeToAy CKiHU€HHUX €JIEMEHTIB [1J1s1 MACUBHUX Tijl 3 000JIOHKOBUMU
(dparmeHTamMy; pO3BUTOK METOMY MOJe/Il0BaHHs TpiliuH B cxeMi MCE; uncesbHuUil pO3B'SI30K HOBOi KOHTaKTHO]
3afaui 175 giagparmMu napoBoi TypoiHM; MaTEMATUYHI MOJI€Jli €JIEMEHTIB TypOiH, 110 MalOTh TPIillIMHU i KOHTAKT
CKJ1a1oBUX. HOBM3HA OTPUMAaHUX Pe3yJIbTaTiB MOJISATa€ B pO3pOo0Li i 06rpyHTYBaHHI € (PeKTUBHUX TPUBUMiPHUX

mozenel i meToniB po3paxyHKy HJIC i B1acHUX KOJIMBaHb 00'eMHUX KOHCTPYKLi/l €HeproMaliiH Ta BCTAHOBJIEHHI



3aKOHOMipHOCTeN iX AeOpMyBaHHS 3 ypaXyBaHHIM HEJOCKOHAJIOCTEN KOHCTPYKIii i KOHTAaKTHOI B3aeMoii
CKJIaJIOBUX eJieMeHTiB Pe3ysibTaTul fociiKkeHb BlIpoBapKeHi y BAT "TypboaTom". Pe3ysbTaTu [OCTiIKEHb MOXYTh

OyTy BUKOPUCTaHi y Typ6iHOOYAyBaHHI i y eHepreTM4HOMY MallMHOOYJyBaHHI.

2. Subject of a study - deformation and of the fluctuation of massive bodies with the shell elements. Purpose of
thesis - development of the effective method of three-dimensional analysis and investigating of the stress-strained
state and natural fluctuations of the units of energys-machine taking into account the contact of elements and
presence of cracks. The modification of the multigrid method of final elements is developed for solving set of tasks
and is developed the method of the calculation of cracks in the diagram FEM the theoretical and practical results
of work they comprise: the developed modification of the multigrid method of final elements for the massive
bodies with the shell fragments; the development of the method of the simulation of cracks in the diagram FEM;
the numerical solution of new contact task for the diaphragm of steam turbine; the mathematical models of the
elements of the turbines, which have cracks and experiencing contact interaction. The novelty of the obtained
results consists of development and substantiation of effective three-dimensional models and methods of
calculation stress-strained state and natural fluctuations of the volumetric units of energys-machine and the
determination of laws governing their deformation taking into account of imperfections and contact interaction of
component elements. The results of studies are inculcated in joint stock company "Turboatom". The results of
studies can be used in the turbine, the engine construction and in power machine building.
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