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1. MogenioBaHHs NPOLECIB B3a€MO/IiI JIa3€pHOTO BUITPOMIHIOBaHHS 3 OUCIIEPCHMMU MaTepiajamMu IIpU JIa3epPHOMY

Ta ribpuIHOMY J1a3€pHO-I1IJIa3MOBOMY HaHECEeHHi ITIOKPUTTIB

2. Modelling of the processes of laser radiation interaction with dispersed materials in laser and hybrid laser-
plasma deposition of coatings

Pedepar:

1. Incepraliis npucBsYeHa AOCTIIKEHHIO IIPOLIECiB JIa3epHOTO Ta TiOpUIHOTO JIa3€pHO-TIJIa3MOBOTO HAHECEHHSI
MOKPUTTiB, po3po0b1ii Pi3nKo-MaTeMaTUYHUX MOJIesIel JJa3epHOro i KOMOGiHOBAaHOTO HarpiBaHHS YaCTUHOK
IVCIIEPCHUX MaTepiajiB Ta BUBHAYEHHIO Ha 11ill OCHOBi HOBUX CIIOCO0iB YIIPaBJliHHS TEMJIOBUMU XapaKTepUCTUKAMU
YaCTHHOK, 10 HANUJIOIOThCS. PO3BUHYTO TEOPilo B3a€EMOJii 1a3€pHOr0 BUITPOMIHIOBAHHS 3 IPiOHOIUCIIEPCHUMU
yactuHKamu. OtprmMaHi popmyu 17151 pO3paxyHKy XapaKTePUCTUK IIOTJIMHAHHS Ta PO3CiI0BaHHS JIa3epHOTO
BUIIPOMIHIOBaHHS YaCTMHKAMU, 110 HAIIAJIIOIOTHCS. 3alIPOIIOHOBAHO MAaTEMATUYHY MOJIEJIb JIA3€PHOTO Ta JIA3€PHO-
I1J1a3MOBOT'0 HarpiBaHH4 YaCTUHOK AMCIIEPCHUX MaTepiaiB. JJoBeLEHO MOXKIIMBICTD YIIPABIJIiHHSA TEMIIEPATYPHUM
[I0JIEM YaCTHHOK, L0 HaIllWJIIOIOThCS, 32 PAXYHOK BiANoOBigHOI KOMOiHaLii J1a3epHOro Ta M1a3MOBOT'O HarpiBaHHSL.

Po3pobeHo maTeMaTUYHY MOJIEJIb [IPOLIECiB PyXy Ta HarpiBaHHs OKPEMUX YaCTUHOK B YMOBax JIa3epHOTO,



I71a3MOBOTO i Fi6pUIHOrO HaNMIIOBaHHS KepaMidyHMX TOKPUTTIB 6€3 Ta 3 ypaxyBaHHSIM PO3Cil0BaHHS Ta MOTJIMHAHHS
J1a3€pHOTO ITy4YKa BCi€I0 CYKYIHICTIO YaCTUHOK, 1110 HAIIUJIIOIOTHCS. 3a[IPOTIOHOBAHO KOHCTPYKLIIIO Ta CTBOPEHO
IOCJIiIHAN 3pa3oK iHTETPOBAHOIO JIA3€PHO-IYTOBOrO IJIa3MOTPOHA HENPIMOi Aii. JJloBeieHa TepCIEeKTUBHICTb KOTO
BUKOPUCTAHHS [J1s1 HANIWJIIOBAaHHS Pi3HOMaHITHUX KepaMiuHUX Ta MeTaJIeBUX MaTepialiB, a TAaKOX [1J1s1 HAHECEHHS

aJIMa3HUX Ta aJIMa30MO0iOHMX TIOKPUTTIB.

2. The thesis is devoted to investigation of laser and hybrid laser-plasma processes of coating deposition, to
development of physical-mathematical models of laser and combined heating of fine-dispersed materials and to
definition of new methods for thermal characteristics control of particles being sprayed on this basis. The theory
of laser radiation interaction with particles of fine-dispersed materials was developed. The formulae to calculate
the characteristics of absorption and scattering of laser radiation by particles being sprayed were obtained. The
mathematical model of laser and laser-plasma heating of fine-dispersed materials was proposed. The possibility of
control of temperature fields inside particles being sprayed by an appropriate combination of laser and plasma
heating method was proved. The mathematical models of motion and heating of individual particles were
developed as applied to laser, plasma and hybrid spraying of ceramic coatings without and with taking into
account the laser beamscattering and absorption by all the totality of particles at laser spraying. The design of
integrated laser + non-transferred arc plasma torch was proposed, and its prototype was manufactured. The wide
prospects for its using in spraying different ceramic and metallic materials, as well as in synthesis of diamond and
diamond-like coatings, were proved.
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