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V. BimoMocTi npo guceprariio
MoBga guceprariii:
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Tema gucepranii:
1. HenixiliHe iepopMyBaHHsI i BUITy4yBaHHS LUJIIHAPUYHMAX 000JIOHOK 3 pO3pi3amu NpU MO3[I0BXXHbOMY CTUCKaHHI

2. Nonlinear deformation and buckling of cylindrical shells with cuts under axial compression

Pedepar:

1. O6’eKT mOCTiIKEHHS - TIO3/I0BXXHbO CTUCHYTI KPYroBi UMJIIHAPUYHI 060JIOHKY 3 OGMHOYHUMU pO3pizaMu npu
OCbOBOMY HaBaHTaXeHHi, a Takox [IK ANSYS. Meta po6otu - ¢izuyHe i yncenbHe MoJeoBaHHs B cepeposulii [TK
ANSYS ocob6auBocTeil gedopMyBaHHS i BUIIyYyBaHHS PO3TJISIHYTAX 000JIOHOK IIpY Pi3HOMY XapaKTepi Ta yMOBax
MIPUKJIaAEHHS (CXEM) HaBaHTaXXEHHS; OLliHKa 3acTOCOBHOCTI [IK ANSYS 7151 yncenbHOro MOJIeII0BaHHS IIPOLIECiB
IepopMyBaHHS i BUILy9yBaHHS 000JIOHOK 3 icTOoTHO HeogHopinHuM HJIC. MeTonu moCaimpKeHHs: MOJIeJIbHAM
disMYHMI i YMCeIbHUN eKClIepUMEHTH. TeopeTHyHi i IPaKTUYHi pe3yJIbTaTy: OeP>KaHO JaHHI Pi3UYHOro
€KCIIEPMMEHTY I1pY NO3[J0OB)KHbOMY CTUCKAHHi 000JIOHOK 3 PO3pi3aMU; BCTAaHOBJIEHO XapaKTE€PHi 0COBIMBOCTI
npolecy ix BTpaTu CTilikocTi; B cepenosuii I[IK ANSYS po3po6eHO MeTOONKY pO3paXyHKy TOHKOCTIHHUX

000JIOHKOBUX KOHCTPYKIIiHi, 5SIKa J03BOJISIE€ BiPOTiIHO OLIHUTY HaBaHTa)Ke€HHSI iX BUITyYyBaHHS i BUUEpIIaHHS HECY4oi



3[IaTHOCTI; OfIep’KaHO PO3B'SI3KU JIiHIITHOI i reOMETPUYHO HeJliHIHOI 3a1a4i BUITy4yBaHHS [TO3[J0BKHbO CTUCHYTHX
000JIOHOK 3 OJMHOYHUMU PO3Pi3aMu B 3aJIEXKHOCTI Bifl CXeMU HaBaHTaKEHHST; TOKA3aHO MOXKJIMBICTb 3aMiHU
KOLITOBHUX BUIIPOOYBaHb peayIbHUX KOHCTPYKIIiH YMceJbHUMU eKcliepuMeHTaMu Ha 6asi [TK ANSYS. Haykosa
HOBU3HA: BIIEPIIE B YUCEIbHOMY i Pi3UNYHOMY €KCIIePUMEHTAax JJ1s1 Pi3HUX CX€M OCbOBOTO CTHMCKAHHS BUBYEHO
0CO0JIMBOCTI HEJIiHIMHOI MOBEAiHKKA 060JIOHOK 3 PO3Pi3amMu Ta BUSIBJIEHO Psifi €PeKTIB y ix nedopMyBaHHi i
BUITy4YYyBaHHI; BIIepllle BCTAHOBJIEHO 3arajbHi XapakTepHi 0CO6JIMBOCTI OB iHKY PO3B'sI3KiB JIiHINHOI i
reoMeTPUYHO HeJliHiMHOI 3a1a4i pO3IJIIHYTHX 0O0JIOHOK [1JIs1 5 cXeM HaBaHTakeHHs. CTyIiHb yIIPOBaI>KEHHS:
pe3yJIbTaTu pOOOTH BUKOPUCTOBYIOTBCS IIPM YMTaHHI JieKkLiil nucuumtiy «CAIIP» crygentam JIBH3 ITIABA. Cdepa
BHMKOPHCTaHHS: aBia-, pakeTo-, CyoHOOYIiBHUIITBO, Oy IiBesibHA iHAYCTPis, XimMiuHa i HapTOXIMiYHA IPOMUCIIOBICTS,
MalMHOOYyBaHHS.

2. Object of the study - longitudinally compressed circular cylindrical shells with one transversal or longitudinal
cut under axial compression, and ANSYS software. Aims of the work: a physical and numerical (by means of ANSYS
software) simulation of the deformation and buckling of the shells for different loading conditions and different
conditions of applying of an axial compression (loading schemes); the workability of ANSYS software for the
numerical simulations of buckling process of the shells with a strong non-uniform stress strain state. Research
methods: model experiment and numerical simulation. Theoretical and practical results: the experimental data of
axially compressed shells with one cut were obtained; new characteristics of the shells buckling were discovered;
the procedure of thin-walled shells design analyses within ANSYS software for a reliable estimation of buckling and
failure loads was developed; linear and geometrically nonlinear buckling solutions were determined depending on
the loading scheme; a possible replacement of expensive tests of real structures by numerical experiments within
ANSYS software was proved. The scientific novelty: by means of experimental and numerical simulation, a
nonlinear buckling behavior of the shells with one cut was studied first for 5 different scheme of axial loading;
some new effects of the shell buckling were detected; for the first time, main features of linear and geometrically
nonlinear buckling analyses were determined depending on the loading scheme. Implementation: the results were
adopted for the lectures on CAD for students of PSACEA. Applications: aeronautic and space engineering,
shipbuilding, building and civil engineering, chemical and petrochemical industry, mechanical engineering.
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