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[TIOKPUTTIB

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

Pedepar:

1. Inceprauis npucssiyeHa po3po6bui CAIIP npouecy midpyBaHHS N71a3MOBUX [TOKPUTTIB. [y TOTO, 11106
[IONE€PEUTH BUHUKHEHHS Ta PO3BUTOK LLIi(PyBaIbHUX AE(EKTIB, PO3POOIEHO MATEMATUYHY MOJIEJIb
TeMIIePATyPHOTrO N0JIsl TA HAIPY>KEeHO-1e(OPMOBAHOTO CTaHy JeTai 3 IOKPUTTSIM B IIPOLIEC] MITi(pyBaHHSI.
Buxopsuu 3 oco61MBOCTEH NpoLecy I1J1a3MOBOT0 HAlIUJIIOBAHHS, 3aIIPOIIOHOBAHO OLiHKY TOPUCTOCTi HAHECEeHUX
IIOKPUTTIB, @ TAKOX MillHOCTI 34EIJIEHHS TOKPUTTS 3 OCHOBOIO [1J151 BpaxXyBaHHS BILJIMBY HEOJHOPiHOCTEN
CTPYKTYpHY IOBEPXHEBOTO Mapy. 3 OISy Ha OCOOJIMBOCTI IPOLeCy UTi(PyBaHHS [1JIa3MOBUX IIOKPUTTIB,
3aIPOIIOHOBAHO MOAN(IKOBAaHUI FTeHETUYHUI aJIFOPUTM ONTUMI3alLlil, IK1H 6a3yeThCsl HA [1apajieIbBHOMY
€BOJIIOLiTHOMY IOLIYKY Ta KOMGIHOBaHOMY MifXOZi IO ceseKlii 0COOMH 3 Pi3HUM CTyIleHeM IIPUCTOCOBAHOCTI 1151
3abe3ne4eHHs Pi3HOMaHITHOCTI NTONyJIsLii Ta 3ano6iraHHs nepegyacHoi 36ikHocTi. Ha ocHOBI 1o0Oy#oBaHoi
MaTeMaTHU4HOI MOZeJli TEMIIEPATYPHOTO I10JIs1 Ta HANPY>XKeHO-1e(OPMOBAHOTO CTaHy HAHECEHOT0 APy B IIPOLIEC]

mtidpyBaHHS, @ TaKOXK MOAM(IKOBAHOI'O TEHETUYHOI'O aJITOPUTMY 1111 BUOOPY ONTUMAJIbHUX IIapaMeTpiB 00pOOKHU



ctBopeHo CAIIP TexHOJIOTiYHOTO Mpolecy mtidyBaHHS II1a3MOBUX [TOKPUTTIB. [IpoBeieHO BUPOOHMY]
BuIpo6ysanHs po3pobsieHoi CAITP «PLASMOSHLIF» i3 IO3UTUBHUM TE€XHIYHUM €()EKTOM.

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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