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1. MaTeMaTrn4YHe MOJEIOBAHHS, aHai3 Ta ontuMisauis B CAIIP TexHoJIOriYHOrO npouecy mipyBaHHS IIIa3MOBUAX

[TOKPUTTIB

2. Mathematical modelling, analysis and optimization in CAD of technological process of grinding plasma coatings

Pedepar:

1. Incepraruis npucssyeHa po3po6bui CAIIP nponecy mi¢pyBaHHS IJ1a3MOBUX TOKPUTTIB. [lJ1s1 TOTO, 106
NIOTIepeIUTY BUHUKHEHHS Ta PO3BUTOK LLTi(PyBalbHUX Ae(EKTIB, pO3PO0JIEHO MaTEMAaTUYHY MOJEb
TEMIIEPATYPHOTO I0JI51 TA HAIPY>KEHO-1e(POPMOBAHOTO CTaHy JleTaJli 3 IOKPUTTSM B [IPOLIEC MITipyBaHHS.
Buxogsum 3 0co6MBOCTEN NPOLECY M1J1a3MOBOT'O HANIMJIIOBAHHS, 3aIIPOIIOHOBAHO OLIiHKY TOPMCTOCTI HAHECEHUX
[TIOKPUTTIB, @ TAKOXK MILIHOCTI 34EIlJIEHHS ITIOKPUTTS 3 OCHOBOIO [1J151 BpaXyBaHHS BIUIMBY HEOJHOPITHOCTEN
CTPYKTYpHY IIOBEPXHEBOTO 1Iapy. 3 OrJIsgly Ha 0CO6IMBOCTI NPOLeCy LTipyBaHHS M71a3MOBUX IIOKPUTTIB,
3aIPONIOHOBAHO MOU(IKOBAaHUI FeHETUYHUI aJIFOPUTM ONTUMI3aLlil, IKUI1 6a3yeThCsl Ha [1apajleIbBHOMY

€BOJIIOLIITHOMY MOMIYKYy Ta KOMOIHOBaHOMY MiZIXO[li 4O CEJeKIii 0COOUH 3 Pi3HUM CTyIIE€HEM NPUCTOCOBAHOCTI NJIs



3a6e3reyeHHs Pi3HOMAHITHOCTI onyJsLii Ta 3anobiraHHs nepegyacHoi 36ixxHocTi. Ha ocHOBI 106yn0BaHoi
MaTeMaTU4HOI MOZEJi TEMIIEPATYPHOTO I10JIS1 Ta HANPY>XKeHO-1e(POPMOBAHOTO CTaHy HAHECEHOTO APy B IIPOLIEC]
mtipyBaHHS, @ TaKOXK MOAM(IKOBAHOIO T€HETUYHOIO aJITOPUTMY 11711 BUOOPY ONTUMAJIbHUX ITapaMeTpiB 06pOOKHU
ctBopeHO CATIP TexHOJIOriYHOro npouecy mtidyBaHHs IIJ1a3MOBUX ITOKPUTTIB. [IpoBeieHO BUPpOOHNY]

BUNIPOOYBaHHS po3pobisieHoi CAIIP «PLASMOSHLIF» i3 103UTHBHUM TEXHIYHUM €(pEKTOM.

2. The presented thesis is focused on the process of grinding plasma coatings CAD development. In order to
prevent grinding defects generation and propagation, mathematical model of the temperature field and the stress-
strain state of the workpiece with plasma coatings in the process of grinding is developed. Due to the special
features of plasma coatings, structural heterogeneities generated while coatings are being sprayed, as well as
coating adhesion are also considered. Taking into account special characteristics of the considered technological
process, modification of the classical genetic algorithm for optimization of plasma coatings grinding is presented
in this thesis. The developed algorithm is based on the parallel evolutionary search and combined method of
selection for chromosomes with different values of the fitness function. On the basis of the presented
mathematical model of the temperature thermal field and the stress-strain state of the surface layer during its
grinding as well as the modified genetic algorithm for optimal technological parameters search, CAD system of the
plasma coatings grinding process has been developed. Experimental testings of the presented «PLASMOSHLIF»
CAD system have been successful, so it was accepted to implementation in industry.
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