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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocinKeHHs MiLIHOCTi HEOJHOPiAHMX TOHKOCTIHHUX KOHCTPYKIIill 06'eKTiB €HEPTreTUKU 3 YPaxyBaHHSIM 3MiH

BHACJIJIOK €KCILIyaTalii i TEXHOJIOTii BUTOTOBJIEHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Study of the strength of inhomogeneous thin-walled structures of power industry objects taking into account
changes due to exploitation and manufacturing technology operation

Pedepar yKpaiHCBKOIO:

O6'eKT HOCIIiJKEHHS - TOHKOCTiHHI KOHCTPYKIii pakeTHO-KOCMiYHOi T€XHIKU, 00'€KTiB eHepreTuku. Mera
IOCJiIKEHHS - PO3PO0OKa MAaTEMAaTUYHUX MOZEJEN J1s1 BU3HAYEHHS MILIHOCTI (Hallpy>keHo-1e(OPMOBAHOTO CTaHY)
TOHKOCTiHHUX KOHCTPYKLi/l €EHEPreTUKU i MAIIMHOOYIyBaHHS 3 YPaXyBaHHSIM KOHCTPYKTUBHUX 3MiH, SIKi BAHUKIIU B
pe3yJbTaTi Aii HaBaHTaXXKeHb IIPU eKCIUTyaTallii i Ipy TeXHOJIOTIYHUX [IPOLieCcax BUTOTOBJIEHHS]; pO3PO0OKa HOBUX
METOJMK i aJITOPUTMIB 11 MOZEJIIOBAaHHS HECYUOI 3JaTHOCTI TOHKOCTIHHUX KOHCTPYKLiN; PO3BUTOK aHAIITUYHUX i
YUCEJbHUX METO/IB IOCiTKeHb; eKCIIePUMEHTAIbHi TOCTiKEHHS CTIKOCTi 060JI0HOK 3 OTBOpPaMH, 110
MOJIEJIOIOTh €JIEMEHTU KOHCTPYKLiN €HEPreTUKY i MalIMHOOYAyBaHHS. MeToau TOCTiIpKeHHSs - TEOPETUYHI i
4uCeJIbHi, CTaTUKUY i IMHAMIK1 TOHKOCTIHHUX KOHCTPYKIIiii, Oy[iBesIbHOI MeXaHiKM, 00YMCIII0BAJIbHOI MaTeMaTUKHY,
€KCIIEPUMEHTAJIbHI JOCHiIKeHHa. OTpUMaHi Pe3yJIbTaTy - IPELCTABIIEHO PE3YJIbTATH IIPOBENEHMX NOCIIIKEHD
BIIJIMBY KOHCTPYKTUBHUX 3MiH Ha HANIPY>KEHO-Ie(OPMOBAHUI CTaH TOHKOCTIHHUX KOHCTPYKLi/l €eHEPreTHKY i
MamuHOOYyayBaHHS. Ha 0CHOBI po3po6ieHNX METOYK i aJITOPUTMIB ITPOBEJEHO YHCEJIbHUI aHali3 Hallpy>KeHO~
Ie(pOpPMOBAHOrO CTaHy MJIACTMHYACTUX €JIEMEHTIB KOHCTPYKLIiii 3 OZHUM i BOMa BUPi3aMu Pi3HOI popmu
(TpsAMOKYTHO1, KPyroBoi, eJIINTUYHOI) IPU NPY>KHOIJIACTUYHOMY IlepOpMYBaHHi. [JOCiIKEHO BIVIUB POPMH i
PpO3MipiB BUPIi3iB, BiICTaHi Mi>k HUMU. BU3HAYEHO BEJIMYMHY HABAHTAXXEHD, [IPU SIKUX B IJIACTUHAX 3'SBJISIOTHCS
njacTuyHi gedopmaliii, a Tako>K BeIMYMHY HaBAaHTaXXKEHb, 1110 IIPU3BOJSTH 10 YTBOPEHHS 3arajbHUX 30H
IJIaCTUYHUX AedopMalLiiil 11 BUPi3iB (IOYATOK pyHHYBaHHs). Po3po6seHo mifxif, 10 BUPIilIeHHs 33134
OIITMMAaJIbHOTO IIPOEKTYBAHHS CTEPKHEBUX KOHCTPYKLiM B yMOBAX CIIiJIbHOI [Iii CMJIOBUX HABAHTAXXEHD i
arpecrUBHOrO CEPENOBUIIA, 33 TOIIOMOTrOI0 SIKOTO BUPILIEH] 337ja4i BU3HAUYEHHS PalliOHAJIbHUX NTapAMETPIB.
[IpoBenieHO eKCrieEpMMEHTAJIbHI AOCIiIPKEHHS BILJIMBY OTBOPIB Ha CTiMKICTh MOZEJIbHUX LUIIHAPUYHNX 0O0JIOHOK
IIpU Pi3HUX BUAX HaBaHTaXXEHHS. JJoCiKeHo BIUIUB (OPMU i pO3Mipy OTBOPIB, MiCLif iX po3TallyBaHHS Ha
BEJIMYMHU KPUTUYHUX HaBaHTaXXeHb. [IpoaHasi3oBaHO 0COOIMBOCTI IPOLECY XBUIIEYTBOPEHHS i (pOpMU BTpaTH
cTifikocTi. [IpakTryHa 3HaYMMICTh pOOOTH IOJISTa€E B TOMY, 110 HA MifCTaBi pe3ysbTaTiB AOCIIIPKEHb MOXKHA
OTpUMaTH Gi/IblI JOCTOBIPHY OLIIHKY MiLIHOCTI i BUSIBUTH [1O0JATKOBi pe3epBU MilJHOCHO]I NTpane3faTHOCTi
HEOJHOPIHUX €JIEMEHTIB KOHCTPYKLill €HePreTUKH i MaMHOOYAyBaHHS B YCKJIQIHEHMX YMOBAX €KCILIyaTallii, 0
MOXe OyTH BUKOPUCTAHO IIPU [IPOEKTYBaHHI palioHa/IbHUX KOHCTPYKLiH i BOCKOHAJIEHHI TEXHOJIOTIi iX

BUTOTOBJIEHHS. ['ajly3b 3aCTOCYBaHHS - PaKETHO-KOCMiUHa TeXHiKa, EHEPreTUKa, MallMHOOYAyBaHHSL.

Pedepar aHIJIiHCBKOIO:

The research objectives are 1) to build mathematical models for calculating the strength (stressed-strained state)
of thin-walled structures for heat-and-power engineering and machine-building considering variations in the
design due to operational loads and technological processes for manufacturing; 2) to develop new techniques and
algorithms for modeling the carrying capacity of thin-walled structures; 3) to extend analytical and numerical
methods of study; 4) to investigate experimentally the stability of shells with cuts simulated structural members of
heat-and-power engineering and machine-building. Theoretical and numerical methods and ones of statics and
dynamics of thin-walled structures, structural mechanics, computational mathematics, experimental
investigations are used. The results obtained. Based on developed procedures and algorithms, stressed-strained
states of structural plate members with one and two different-shaped cuts (rectangular, circular, elliptic) in



elastoplastic straining are analyzed numerically. The effects of shapes and sizes of cuts, distances between them
are studied. Values of loads resulting in plastic deformations and formation of general zones of plastic
deformations for cuts (initial failure) are studied. An approach to solutions of problems in optimal designing rod
structures under simultaneous action of power loads and aggressive medium is developed to solve problems in the
determination of rational parameters. Experimental investigations into the effects of cuts on the stability of
modelled cylindrical shells in different loading are made. The effects of shapes and sizes of cuts, their locations on
the values of critical loads are studied. Special features of wave formation and shapes of losses in stability are
analyzed. Practical significance of the study lies in the fact that the results obtained help in assessing a more
proper strength and finding additional resources of robustness of non-uniform members for heat-and-power
engineering installations and machine-building under complicated operational conditions, resulting in designing
rational structures and improving production technologies.
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