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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHyHHUX PyOpHK: 81.35.33

Tema guceprauii:
1. TlimBuimeHHs e(EeKTUBHOCTI TEXHOJIOTIYHUX MTPOIIECIB NEeTOHA[IMHOrO HAMJIIOBAHHS TOKPUTTIB HA OCHOBI

KOMIIJIEKCHOI MaTeMaTUYHOI MOJieTi

2. Increase of effectiveness of detonation spraying of coatings technological processes based on a complex
mathematical model

Pedepar:

1. lucepTariis nmpucBsYeHa po3podbili MaTeMaTUYHUX MOJIesIel MPOIeCiB IeTOHAIIMHOTO HATUJTIOBAHHS ITOKPUTTIB
(OHIT), nocaimkeHHIO Ha ixHill OCHOBi 3aKOHOMIPHOCTEN OBOPKEHHS TOPOUIKOBUX YaCTOK IIPYU HalIWJIIOBaHH] 1
CTBOPEHHIO METOiB BUOOPY palliOHaJbHUX TEXHOJIOTITYHUX PEXXUMIB i CKOPOUEHHS 3aTpaT [IpY PO3pooLi
texHosoriyHux npouecis (TIT) JHIT. Po3po6yieHO CTPYKTYpHY CXEMY KOMIIJIEKCHOTO MaTEMATUYHOTO MOJIE€/IIOBAHHS
npouecis JHII, npu nupoMy BUAiNEH] BXifgHi 1 BUXifgHi mapaMeTpu mopesne ocHoBHUX craniit JHIT i BctaHOBIEHO
ixHill B3aeM03B'430K. Po3pobiieHa Mozesb reHepallii iMITyJIbCHOTO CTPYMEHSI IIPOIYKTiB ra30Boi AETOHALi Ta
MaTemMaTU4Ha MOJeJib, o onucye Gi3uKy B3aeMO/Iii TOPOIIKOBUX YaCTOK i POAYKTIB IeTOHallii BcepevHi CTBOJIA

IeTOHALIHOI yCTaHOBKM i B 30BHILIHbOMY cepeioBullli. CTBOPEHO BifITIOBiJIHE ITpOrpaMHe 3a0e3MeYeHHs 1



IIPOBEJEHI YMCEJIbHI AOCHIIKEHHS (Pi3MYHUX NPOLECIB, 10 MPOTIKAIOTh NMPHU AETOHALIHOMY HAlIWIIOBAHHI.
3anporoHOBaHO NPUHLUIIY CTBOPEHHS CUCTEMU MiATPUMKY NpuitHATTS pitmens (CIITIP) nnsg po3pobku TIT JHII.
Po3pob6seHo i1 nporpaMHoO peasnizoBaHOiH(OPMaLifHO-TIOLIYKOBY CUCTEMY [1J11 BUOOPY ra30TepPMiuHUX TOKPUTTIB,
i3 ppefIMOBOIO CTPYKTYPOIO NIOAAHHS 3HAHb, & TAKOXK METO]], BUBHAYEHHSI PalliOHAJIbHUX TEXHOJIOTIYHUX PEXUMIB
JHII, 3acHOBaHMI HA BUKOPUCTAHHI TEHETUYHOIO aJrOpUTMYy, ki BxogAats y CIIIIP gk migcucremu. [IpencrasieHo

pexKoMeHpanii AJ1s no6yA0BY KOMILJIEKCHOI CUCTeMHU aBToMaTu30BaHoro kepysanss TIT JJHII.

2. The thesis is devoted to development of mathematical models of detonation spraying of coatings (DSC) process,
investigation on its bases of behaviour of a spraying powder particles and creation methods for rational operating
practices selection and reduction of costs in technological processes (TP) of DSC development. The structure
scheme of complex modeling of DSC processes was developed and input and output parameters of the models of
main DSC stages were chosen, and its intercommunication was determined. Model of generation of impulse jet of
gaseous detonation products was proposed. Mathematical model, describing a physics of interaction of powder
particles and products of detonation inside a barrel of detonation unit and in an external space, was developed.
Correspondent software package was developed and numerical investigations of physical processes, proceeding in
detonation spraying, were carried out. Principles for creation a decision support system (DSS) for technology
development of the DSC TP were proposed. Developed and program-realized information storage and retrieval
system for gas-thermal coating selection, and method of optimal DSC process variables determination, based on
genetic algorithm, are the parts of a DSS as subsystems. Recommendations for creation of complex automated
control system for DSC technological process were presented.
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