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KOPO3ii

2. Optimum designing of the plate-rod elements on the final state of constructions in conditions of corrosion.

Pedepar:

1. O6'eKT BOCHIIPKEHHS -~ MOJIeJli, MeTOI ! Ta aJITOPUTMHU ONITUMAJIbHOTO [IPOEKTYBaHHSI KOHCTPYKLIH 3 ypaxyBaHHIM
OJHOYACHOI [Iii CUJIOBUX HaBaHTa’KeHb Ta arPECUBHOT0O cepefioBula. MeTolo nucepTaliiHoi poboTy € po3pobdka
e€(EeKTUBHOrO MiAX0Ay 1O ONTUMAJIBHOTO IPOEKTYBAHHS MIJIACTMHYATO- CTEP’KHEBUX €JIEMEHTIB KOHCTPYKLiH, 110
€KCIUIyaTyIOThCSI B YMOBAX CIIJIBHOI [Iii CUJIOBUX HABaHTA)KEHb Ta arPECUBHOrO CEPefOBUIIA. 3aCTOCOBAHO METOU
PO3paxyHKy €JIeMEeHTiB KOHCTPYKLIiil Oy/iBeJbHOI MeXaHiKY; METOAU ONTHMaJIbHOTO IIPOEKTYBAHHS Ta
KOMITIOTEPHOT'O MOJI€JIIOBaHHS IPOLIECiB KOPO3iliHOi ferpanatii. Po3apobiaeHo HOBUI e(DEKTUBHUI Ta JOCUTD
3arajibHAM MiOXif 70 PO3B'sI3yBaHHS 337ja4 ONTMMAJIbHOTO IPOEKTYBAHHS KOHCTPYKLIH, M0 (PYHKIIOHYIOTb B YMOBax

OJIHOYACHOI [iii C1JI0BUX HaBaHTaKeHb Ta BIIMBY arpeCUBHOIO cepenoBuila. [IpoBesieHe 0OrpyHTYBaHHS



BiporigHOCTi po3p06JIEHOro MigX04y Ta aHai3 e(PeKTUBHOCTI IOT0 3aCTOCYBAHHS Y [TOPiBHSHHI 3 3aCTOCYBaHHSIM
MIPSMUX ONTHUMIi3alliiHUX aJITOPUTMIB 10 ONITUMAJIBHOTO IIPOEKTYBAaHHS KOHCTPYKIiH 3 ypaxyBaHHSIM KOpO3ii.
[TobymoBaHO alropuTM YMCeJIbHOI peasidallii niaxony, NposeeHa oro anpoodaliist Ta 3aCTOCyBaHHS IJ1s1
PO3B’sI3yBaHHS IIMPOKOro KoJjia 33/1a4y BaroBoi onTumisatii 6anok, Gpepm, pam, TOHKUX IJIACTUHOK, 110
(PYHKIIOHYIOTb B yMOBax arpeCMBHOTO cepenoBuilia. OTpuMaHi HOBI JaHi OPiBHAIBHOTO aHAJi3y Pe3yJIbTaTiB
3aCTOCYBAHHS Haii6inbll BiloMUX Mojieslell KOpo3iiiHoi Aerpazaliii, 1o BpaXxoBYIOTh BIJIUB HAIIPy>Ke€Hb Ha
WBUJKiCTb KOPo3ii (B. M. Jonuncekoro, I. I'. OpunHHuKOBa Ta E. M. 'yTMaHa) 17151 po3B’si3yBaHHs 331134
OIITVMMAaJIbHOTO IIPOEKTYBAHHS 3 YpaxyBaHHAM Kopo3ii. OfepsKaHi MOKa3HUKU YyTIMBOCTI PE3YJIbTaTIiB
MaTeMaTU4YHOTO MOZEIOBAHHS MOBEAiHKY KOHCTPYKIii y arpeCBHOMY CEPELOBNUII T BIACTUBOCTEN ONTUMATIbHUX
IIPOEKTIB BiJl 3MiHM NTapaMeTpiB BiANOBITHMX MaTeMaTUYHUX MoJesieil. PO3B's13aHi KOHKPETHI 3a7a4i BiALTyKaHHS
ONTHMAJIBHOTO PO3INOiNy MaTepiajy IJIACTUHYATUX Ta CTEP>)KHEBUX KOHCTPYKIIiil 3aJaHOi JOBrOBIiYHOCTI 3
ypaxyBaHHSM BUMOT MilIHOCTi, CTillKOCTi, ’KOPCTKOCTi Ta KOHCTPYKTUBHUX OOMEKEHbD, PE3YJIbTATH PO3B'SI3KY SIKUX
BKa3yIOTb Ha JOCUTb BUCOKY €(PEeKTHUBHICTb i BIpOTiIHICTb 3aIIpOIIOHOBAHOI CTpaTerii Ta MOXJIUBICTb y3arajlbHeHHs
PO3pO6JIEHOTrO MifXOy /i1 PO3B'SI3yBaHHS IIMPOKOTO KOJIa CKJIAJHUX NPAKTUYHO BKIUBUX 3aa4. CTyIiHb
VIPOBAIXEHHS: Pe3yJIbTaT POOOTH 3HANILIM CBOE 3aCTOCYBAHHS B PO3PaxXyHKOBIill IPaKTULi MiANprueMcTB: BAT
«HoBOMOCKOBCBKMI TPYOHUIT 3aBOAI», IaxTHe /KepyBaHH «JIlyraHcbke», OXCII «VHiBepcan» [IT «CynHo6yzniBHMM
3aBOJi iMeHi 61 KoMyHapa», a TaKOXX B HAyKOBO-[10CIiHIN poO0Ti IHCTUTYTY TexHiuHOI MexaHiku HalioHanpHO]
aKkazgeMii HayK YKpainu Ta Jlep>kaBHOro KOCMIYHOro areHCTBa YKpainu Ta y HaByanbHui npouec JHY im. O. 'oHyapa
IIpY MiArOTOBL CTYAEHTIB 3a ClelianbHIiCTIO «/IMHaMiKa i MilJHICTb». 3aITPONIOHOBAHI PO3POOKU MOXYTb OyTU
BUKOPUCTaHi 6e31ocepeHbo AJ1g €(PEKTUBHOTO PO3B'I3yBaHHSI KOHKPETHHUX 33]1a4 3HKEHHS MaTePiaJloEMHOCTI
KOHCTPYKIIii, 0 QYHKIIOHYIOTh B arpECUBHOMY C€PeOBHUIII.

2. Subject of inquiry is - models, methods and algorithms of design of optimum constructions with accounting
simultaneous influence of loadings and corrosive environment. The aim of the thesis is to develop an effective
approach to the optimum designing of plate-rod structural elements, which operate under the simultaneous
action of power loadings and corrosive environments. There were applied methods of calculation elements of
building mechanics constructions, optimum designing and methods of computer modeling of corrosion wear
processes. Designed a new general and effective enough approach to solving of problems of optimum designing of
constructions, which are operating in conditions of simultaneous influence of loadings and corrosive
environments. Proved reliability of the created approach, and carried out the analisys of its effectiveness in
comparison with applying straight optimization alghorithms to optimum designing constructions taking into
account its corrosion deterioration. The numerical implementation algorithm of the approach was composed,
carried out its approbation and usage for solving wide range of weight optimization problems of beans, trusses,
frames, rods, thin plates which are operating in conditions of corrosion. There are new data of comparison analisys
of results of applying the most well-known models of corrosion wear, which are taking into account influence of
stresses on corrosion rate (V.M. Dolinsky, I.G. Ovchinnikov and E.M. Gutman models) for solving problems of
optimum designing taking into account corrosion wear were gained. Were built dependances of influence of
changing of parameters of math models on characteristics of optimum projects. There were solved real problems
of finding of optimum material distribution of plate and rod constructions with fixed operation terms, taking into
account requirements of strenghts, stability, rigitiveness and constructive bounds. The results of these solutions
point on hight enough effectiveness and reliability of the proposed approach and possibility of generalization this
approach onto solving wide range of difficult practically important problems. Implementation extent: the results of
thesis have been implemented into calculating practice of enterprises: OJSC "Novomoskovsk Tube Plant",
mining/management "Lugantskoye", OHSP "Universal" SE "61 Kommunar Shipbuilding Plant", as well as into
science and investigation work of Tehnical Mechanic Institute of the National Academy of Sciences of Ukraine and
the State Space Agency of Ukraine, and in teaching process of Oles' Honchar Dniepropetrovs'k National Universiry
in the preparation of students of specialty "Dynamics and Strength." The proposed results can be directly used for
the efficient solution of specific problems decreasing weight of constructions operating in corrosive environments.
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