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Mojenen

2. Durability computation and optimization of corroding structures with the use of neural network models

Pedepar:

1. O6'eKT moCiIpKEeHHs - Hallpy>kKeHO-Je(QOpPMOBAHUI CTaH KOHCTPYKTUBHUX CUCTEM B YMOBAX KOPO3ifHOTO
3HOILIYBaHHS. MeTa McepTaliiiHOoi poO0TH: CTBOPEHHS €(PEKTUBHUX MOJeJIeil, METO/IiB Ta aJIFTOPUTMIB PO3B'sI3aHHS
3a/1a4 BU3HAYEHHSI TOBrOBIYHOCTI 11 ONTUMI3allii KOPOIyl0YMX KOHCTPYKLiH, 110 Iepen6a4aloTb OTPUMaHHS
PO3B'SI3Ky 3 HarlepeJ, 33aH0I0 TOYHICTI0. MeTou NOCiIpKeHHS: Hallpy>KeHO-1e(OpMOBaHUI CTaH KOHCTPYKIN
[IPOAHAJII30BAHO 32 JOIIOMOIOI0 METOY CKiIHYEHHUX €JIEMEHTIB. [lJIs1 pO3B'gd3aHHS 3a/1a4 ONTHUMi3allii 3aCTOCOBAaHO
METO/, BUIIaZIKOBOTO MOUIYKY CIIIJILHO 3 METOLOM KOB3HOTO IOIYCKY. YncesbHe iHTErpyBaHHA CUCTEM
IudepeHLiaZbHUX PiBHSHD, 110 ONUCYIOTh KOPO3iHUN NPOLIEC, 31ilICHIOBANIOCS 110 aJITOPUTMaM, B OCHOBI SIKHAX

nexxuth metop Einepa. iy nobynoBU allpOKCUMALIiHHNAX MOJieJieil BUKOPHUCTOBYBAJINCH ITyYHI HEHIPOHHI Mepei.



HaykoBa HOBUM3Ha: yriepllle BBEJEHO 3HaYEHHS HeOOXiHOI TOYHOCTI pO3B'I3aHHS B IOCTAHOBKY 3ajiavi orntumizarii
KOPOAYIOUNX KOHCTPYKLi Y SIKOCTi JOJATKOBOTO OOMEXKEHHS; yIeplle CTBOPEHO MOYJIb YIIPaBIiHHS TOYHICTIO
PO3B'si3aHHS cucTeM AudepeHLiabHUX PiBHIHB, e HepOMepeskeBi MoZiesli BUKOPUCTAaHO JJ1s1 BUBHAYEHHSI KPOKY
iHTerpyBaHHSI, KUl 3a06e3redye HeOOXiHY TOUHICTb 00UUCIIEHHS (PYHKLiI OOMEXEHD IPY MiHIMAJIbHUX
00YNCIIIOBAJIbHAX BUTPATAX; OTPUMaIa MOJAbIINI PO3BUTOK ifles] BAKOPUCTAHHS TPAHUYHO AOIMyCTUMOI MOXUOKU
ob6uncaeHHs PyHKLii 0OMeXXeHb B SKOCTI KpUTEPil0 KOB3KOTO AOIYCKY. JI71s1 3MiHM KpUTEPil0 KOB3KOTO AOIYCKY
BIlEeplIe BUKOPUCTOBYETHCS CEPisl HEMPOHHUX MEPEX, HAIAITOBAHUX HA Pi3HY TOUHICTh PO3B'SI3aHHS CUCTEM
IudepeHLiaZbHUX PiBHSHD; YIOCKOHANIEHO CXEMY PO3B'I3aHHS 3a/1a4i oNTUMI3allii 3 1BOMa MNOCIiJOBHUMU
OJHOKOHTYPHUMHM 3B'SI3KaMU 32 paxyHOK Oisbil TOYHOI il ineHTH}ikalii 3 BUKOpHUCTaHHSIM HEHPOMEpPEsKeBUX
MoOJIieJIeN; YIOCKOHAJIEHO iMiTalliiHy MOJIeJIb BUBHAUYEHHS JOBIOBIYHOCTI IIJIOCKOHAIIPYKEHOI KOPOAYIYOi
IIJIACTMHU 3 OTBOPOM 32 PaxXyHOK Oifblll TOYHOI ii ineHTUdikauii 3a J0MOMOro HeHPOHHUX MepexX. TeopeTnyHi i
[IPaKTU4YHI pPe3yJIbTaTU: CTBOPEHO HOBY METOLMKY PO3PaXyHKY JOBrOBIYHOCTI i1 ONITUMI3allii KOPOLYIOUMX
KOHCTPYKLii1. Ha BinMiHy Bif HasiBHUX, BOHA [1O3BOJISIE OIEP>KYBATU PO3B'sI3aHHSI I0CTABJIEHUX 33724 i3 He0OXiHOI0
TOYHICTIO 6€3 10JATKOBUX O0UMCIIEHD, 1ie J03BOJIsIE BUKOPMCTOBYBATH 1110 METOJIUMKY IS PO3PaxXyHKYy Oi/bll
CKJIQJIHUX KOHCTPYKLi, 10 nnependavyaioTs 6i1bii 064K CI0BaIbHi BUTPATU. PO3p06I€HO IporpamHe 3a6e31e4eHHs
L7151 BUBHAUEHHSI IOBrOBIYHOCTI 1 ONTHMI3alli, 110 MOXKe OyTU BUKOPUCTaHe B HAYKOBO-[IOCJIIIHUX YCTAaHOBAX IIpU
IOCJIiIKEHHI i IPOEKTYBaHHI KOPOAYIOYMX KOHCTPYKULiNA. CTyIiHb YIIPOBAI)KEHHS: METOLMKA i IIPOrpaMHe
3a0be3ne4eHHs BIIPOBAIPKEHO B HaBYa/IbHUM npouec [IBH3 "YkpaiHCchKuil gep>kaBHUI XiMiKO-T€XHOJIOTTYHUI
yHiBepcuTeT" i po3paxyHKoBy npakTuky BAT "[Hinponosimepma”. Cpepa BUKOPUCTAHHS: BU3HAUYE€HHS

IIOBrOBIYHOCTI Ta ONTUMI3allil KOPOLYIOUNX KOHCTPYKILiA.

2. Object of study - the stress-strain state of structural systems in corrosive wear. The aim of the thesis:
development of effective models, methods and algorithms for durability estimation and optimization of corrosive
structures that involve obtaining a solution with the required accuracy. Research methods: stress-strain state of
structures was analyzed by finite element method. For optimization the random search method was used in
conjunction with the method of rolling admission. The numerical integration of systems of differential equations
describing the corrosion process was carried out according to the algorithms, which are based on Euler's method.
To construct the approximation model artificial neural networks were used. Scientific novelty: for the first time
the value of the required accuracy of the solution of the task of corroding structural optimization was introduced
as an additional constraint, for the first time the module of control of solution's accuracy of systems of differential
equations, where the neural network models. They were used to determine the integration step, which provides
the necessary accuracy in calculating the constraint function with minimal computational cost; further developed
the idea of using the maximum permissible error of calculating the constraint function as a criterion rolling
admission. To modify a rolling admission for the first time a series of neural networks that were configured to
different accuracy solutions of systems of differential equations was used; improved scheme for solving
optimization problem with two consecutive single-circuit connections through its more accurate identification
using neural network models; improved simulation model for determining longevity stressed corroding plate with
a hole through its more accurate identification using neural networks. Theoretical and practical results: a new
method for calculating durability and optimizing of corroding structures. In contrast to existing methods, it allows
to obtain the solution of tasks with the required accuracy without additional calculations, thus expanding the
range of applications of this technique to more complex designs that require high computational costs. The
software is developed for definition of durability and optimization, which can be used in scientific research
organizations in the study and design of corroding structures. The degree of implementation: methodology and
software embedded in the educational process in SHEI "Ukrainian State University of Chemical Technology" and in
the design practice of OJSC "Dnepropolimermash". Application: estimation of durability and optimization of
corroding structures.
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