AHOTAIIISA

OPJIEHKO C.II. JUHAMIKA TPUITAPOBUX OBOJIOHOK OBEPTAHHA 3
JUCKPETHO HEOJHOPIAHWM 3AIIOBHKOBAYEM - KpamidikaiiifHa HayKoBa
npais Ha IpaBax PyKOMHCY.

Huceprartiist Ha 3100yTTsI HAYKOBOTO CTyIeHs AokTopa (isocodii 3 ramy3i 3HaHb
11 — Maremartuka Ta CTaTUCTHKa 3a cnemiaibHicTio 113 — [Ipuknagna maTemaTuka. —
[actutyT Mmexaniku imeHi C.II. Tumomenka HAH Ykpainu, Kuis, 2021.

Hucepraniio NPUCBSAUECHO po3po0lii PO3PaXyYHKOBUX Mojiesei
HECHUMETPUUYHUX TPHUIIAPOBHX O0OOJOHOK OOCpPTaHHS 3 AUCKPETHO-CHUMETPUUYHUM
JIETKUM, apMOBaHUM peOpaMu 3aMoOBHIOBAuY€M, BJOCKOHAJICHHIO €(EKTUBHOCTI
CKIHYEHO-PI3HUIIEBOTO METOJY 1 PO3BUTKY CKIHYEHO-EJIEMEHTHUX METOMIB s
pPO3B’SI3Ky BIAMNOBIIHUX IMOYAaTKOBO-KpaOBUX 3ajlay MaTeMaTU4YHOI (i3UKH,
omiHmi HampyxkeHo-aepopmoanoro crany (HAC) tpumapoBux 000T0HKOBUX
CTPYKTYP B 3aJIEKHOCT1 BiJ iX r€OMETPUYHUX 1 (DI3UKO-MEXaHIUHUX MapaMeTpiB
IpH PI3HUX BUAAX HECTAI[IOHAPHOTO HABAHTAXKECHHS.

Y Beryni OOTpyHTOBAHO aKTyaJbHICTH OOpaHOi TEeMHM AucepTalii, IaHo
3arajbHy XapaKTepPUCTUKY poOOTH, JOBEACHO HEOOXIAHICTh MNPOBEICHHS
HAayKOBHUX JOCIHIIXEHb, CHOPMYIbOBAHO METY 1 3ajJaul JOCTIIXKEHHs, BKa3aHO Ha
3B’S130K poOOTH 3 HAYKOBUMHU MpOTpaMaMu, Te€MaMH, MJIaHAMHU. Y MEpIIOMY
pPO3A1I1I BUCBITJIEHI 3arajbHl MUTaHHS PO3BUTKY METOIB PO3B’SI3KY 3a]a4 HaNpyKEHO—
nehOpMOBAHOTO CTaHy IIAPYyBAaTUX OOOJIOHKOBUX KOHCTPYKIIM, HABEJACHUX Y MpaIsX 1
MoHorpadifax BIIOMUX BUeHHX. LI poOOTH 3aUIIalOTHCS TPYHTOBHOIO MaTEMATUYHOIO
0a3010 Uit BUOOPY BIANOBIAHMX TIMOTE3 MpU MOOYAOBI PO3PAXYHKOBUX MOJENEH
TPUIIAPOBUX OOOJIOHKOBHUX €JIEMEHTIB 1 BH3HAYCHHS 3aCTOCYBaHHS aHATITUYHHUX 1
YUCEJbHUX METOMAIB PO3PAXYHKY pEaIbHUX KOHCTPYKIiH. Ha OCHOBI IpyHTOBHOIrO
aHai3y BHKOHAHOTO OTJISAAY CYyYaCHOTO CTaHy NpPOOJeMH BH3HAYEHHS XapakTepy
HecTarioHapanx kosmBaHb 1 HIIC TpumapoBux 000JOHOK 3 3allOBHIOBAYEM CKIIATHOT
reoMeTpii 1 3HaYHO PI3HUMHU (I3UKO-MEXAHIYHUMH BJIACTUBOCTSIMH, BU3HAYEHE MICIE
JaHo1 poOOTH cepell MPOBEACHUX paHilie po3poO0OK 1 OOIPYHTOBAHO BHUOIP HAIMPSIMKIB

JTOCHDKeHb. Y JpyroMy po3aull BUKIQJeHa TIOCTaHOBKA 3ajladi, CTBOpPEHA



pO3paxyHKOBa MOJielb 1 BUBEJEHI pO3B'A3yBajbHI CUCTEMH pIBHSIHb KOJHUBaHb
HECUMETPUUHUX TPUIIAPOBUX OOOJIOHOK OOEpTaHHS 3 AUCKPETHO-CUMETPUUHUM
JeTKUM, apMOBaHUM peOpaMu 3amoBHIOBAYEM MpPU BUMYLICHUX JAUHAMIYHUX
HAaBAHTAXCHHIX. APMYIOYi €JIeMEHTH 3aKpIMjeHl Ha BIACTAHAX, SKI 3HAYHO
MEePEeBUIIYIOTh iX MOMEpPEYHl PO3MIpH, 1 pO3TallOoBaHi1 B3J0BXK T'OJOBHUX JIHIN
KpUBHU3HH 000JOHKH. B TpeThoMy po3aun JOCTIKEHI 3aKOHOMIPHOCTI MPOTIKaHHS
XBUJHLOBUX TIPOIECIB B HECHMETPUYHUX TPHUIIAPOBUX HHIIHIPHIHUX OOOJIOHKOBUX
CTPYKTypax 3 JTUCKPETHO-CUMETPUYHUM JIETKUM, apMOBAaHUM peOpaMu 3all0BHIOBAYEM
IpU HECTAI[IOHAPHUX HAaBAaHTAXXCHHAX. B yeTBepTOMY pO3MLII HOCHIKEHA TUCKPETHO—
CUMETPHUYHA HEOJHOPITHA IO TOBIIUHI MPYXHA CTPYKTypa KOHIYHOTO THITY, SIKa SBJISE
co00I0 CHUCTEMY, IO CKJIAJIA€ThCA 3 BHYTPIIIHBOI 1 30BHINIHBOI TJIAJKUX KOHIYHUX
000JIOHOK (BHYTpIIIHIA 1 30BHIIIHIA HEeCy4Yuid IIap) 3 BIAMOBIIHUMH TOBIIMHAMU 1
paniycamu. [lokmanaerscs, 0 cepeuHH1 JiHIT IUX 000JIOHOK TMapaiesibHi, TOOTO KyT
KOHYCHOCTI O 3araiibHuil. OOOJOHKHM >KOPCTKO 3’€JIHaHI M COOOI JTUCKPETHUMH
peOpamu 1 JIETKUM 3amoBHIOBadYeM. BBa)kaeThCs, IO TpUIIApOBa KOHIYHA CTPYKTypa
HABAHTA)KEHA  BHYTPINIHIM  BICECUMETPUYHHUM  PO3MOJIJICHUM  HECTalllOHAPHUM
HOPMaJIbHUM HaBaHTXXEHHSAM. B 1’ i ToMy po3/1i1i TOCHIIKEH] 3a1a4l BICECUMETPUUHUX
KOJMBaHb  TPUIIAPOBHX  CPEpUUYHUX  OOOJOHOK 3  JUCKPETHO-CUMETPUUHUM
3allOBHIOBAYEM PI3HOT CTPYKTYpH 1 TMPU Pi3HUX BHUAAX TPAHUYHUX YMOB 1
HECTaIllOHAPHUX HaBaHTAKEHb.

KaouoBi cjgoBa: HecuMeTpuuyHI TpUIIApOBI 00OJOHKUM oOepTaHHS,
JTMCKPETHO-CUMETPUUHUN JIETKUW 3alOBHIOBAaY, apMylodi pebpa, HecTalioHapHIi

HaBaHTAaXCHHA, YHCEeIbHI METOOH.
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ANNOTATION

ORLENKO S.P. DYNAMICS OF THREE-LAYER SHELLS OF ROTATION WITH
A DISCRETE INHOMOGENEOUS PLACEHOLDER - Qualification scientific work
on the rights of a manuscript.

The dissertation on competition of a scientific degree of the doctor of philosophy
in the field of knowledge 11 — Mathematics and statistics on a specialty 113 — Applied
mathematics. — S.P. Tymoshenko Institute of Mechanics of the National Academy of
Sciences of Ukraine, Kyiv, 2021.

The dissertation is devoted to the development of computational models of
asymmetric three-layer shells of rotation with discrete-symmetric lightweight, rib-
reinforced filler, improvement of numerical finite-difference method and development
of finite-element methods for solving corresponding initial-boundary value problems of
mathematical physics, stress-strain state assessment of three-layer shell structures
depending on their geometric and physico-mechanical parameters under different types
of non-stationary loading.

The introduction substantiates the relevance of the chosen topic of the
dissertation, gives a general description of the work, proves the need for
scientific research, formulates the purpose and objectives of the study, indicates
the relationship of work with research programs, topics, plans. The first chapter
covers general issues of the development of methods for solving problems of the
stress—strain state of layered shell structures, given in the works and monographs
of well-known scientists. These works remain a solid mathematical basis for
selecting suitable hypotheses for constructing computational models of three-
layer shell elements and determining the application of analytical and numerical
methods for calculating real structures. Based on a thorough analysis of the
current state of the problem of determining the nature of nonstationary
oscillations and stress-strain state of three-layer shells with filler of complex
geometry and significantly different physical and mechanical properties, the
place of this work among previous developments is determined and the choice of

research directions is substantiated. In the second section the problem statement



iIs presented, the calculation model is created and the solving systems of
equations of oscillations of asymmetric three-layer shells of rotation with
discrete-symmetric lightweight, rib-reinforced filler at forced dynamic loads are
derived. Reinforcing elements are fixed at distances that significantly exceed
their transverse dimensions, and are located along the main lines of curvature of
the shell. In the third section, the regularities of the flow of wave processes in
asymmetric three-layer cylindrical shell structures with a discrete-symmetric
lightweight, rib-reinforced filer under nonstationary loads are investigated. The
fourth section investigates a discrete-symmetric inhomogeneous in thickness
elastic structure of conical type, which is a system consisting of inner and outer
smooth conical shells (inner and outer bearing layer) with corresponding
thicknesses and radiuses. It is assumed that the midlines of these shells are
parallel, ie the angle of taper a is common. The shells are rigidly connected by
discrete ribs and a lightweight filler. It is believed that the three-layer conical
structure is loaded by an internal axisymmetric distributed non-stationary normal
load. In the fifth section, the problems of axisymmetric oscillations of three-
layer spherical shells with a discrete-symmetric filer of different structure and at
different types of boundary conditions and nonstationary loads are investigated.
Keywords: asymmetric three-layer shells of rotation, discrete-symmetric

lightweight filler, reinforcing ribs, non-stationary loads, numerical methods.
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