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1. MozenoBaHHS NPOLECIB TEIJIOOOMIHY CTPYMEHSI HU3bKOTEMIIEPATYPHOI IJIa3MU 3 YaCTMHKAMU JVCIIEPCHOTO

Marepiaiy, o BUNIAaPOBYIOThCS T €K30TEPMIUYHO PEAryroTh.

2. Modeling the processes of heat exchange between low-temperature plasma jet and evaporating and
exothermically reacting finely dispersed particles.

Pedepar:

1. Incepraniiina po60Ta IpUCBIYeHA TEOPETUIHOMY JIOCII/IKEHHIO i MaTEMaTUYHOMY MOJIE/TIOBAaHHIO TEIJIOBOI Ta
IAHAMIYHOI B3aeMO/ii II7Ia3MOBOT0 CTPYMEHS 3 YaCTUHKAMU AMCIIEPCHUX MaTepiasliB B YMOBax I1J1a3MOBOTO
HaIMWJIIOBAHHS IOKPUTTIB. 3aIIPOIIOHOBAHO TEOPETUYHI MOJEJI IJ1s1 PO3PaXyHKY TEMJI000MiHY HAIMIIOBAHO]
YACTUHKHU 3 6araTOKOMIIOHEHTHOIO I1J1a3MOI0 HIJIIXOM BPaxyBaHHSI €eHEPreTUYHOrO BHECKY iOHHUX i €JIEKTPOHHUX
TENJIOBUX MTOTOKIB Ta €K30TEPMIYHOI peaKlii MDK KOMIIOHEHTaMU KOMIIO3ULiITHOI YaCTUHKU. CTBOPEHO

004U CII0BAJIbHI aJITOPUTMU Ta PO3POOJIEHO IPOrpamMHe 3a6e3ledeHHs], 3a J0IIOMOTO0I0 SIKOTO BUKOHAHO JeTajlbHe
KOMIT'IOTEPHE MOJIEJIIOBAHHS PYXY i HarpiBaHHA K TOMOT€HHUX (METaJIEBUX) YACTUHOK 3 yPaxyBaHHSIM
BUIAPOBYBaHHSA IXHbOI'O MaTepiay, Tak i KOMIIO3MLIMHUX €K30TEPMIYHO peary4ynx 4aCTMHOK Y I1JIa3MOBOMY

cTpyMeHi. 3 MeToro Bepu@ikarliii 3arpornoHoBaHNX MaTeMaTUYHUX MoJesiell 6yJIo IIPOBEIeHO CEePilo HaTypHUX



€KCIIEPMMEHTIB 3 HAalIMJIIOBAHHS KOMIIO3MLIMHOr0 NopoKy Ni-Al. 3a 1OMOMOromw OTPUMMAaHUX €KCIIEePUMEHTAIbHUX
IaHWX OyJIY BU3HAUEHi IapaMeTpu MoJeJli pyxy YaCTHHOK i po3paxoBaHuil IapaMeTp, 10 XapaKTepusye MBUIKICTb
IIPOTiKaHHS €K30TepMiuHOi peakuii B ix 06'eMi. Po3po6iieHi MaTeMaTUyHi MOJieJli pyXy i HarpiBaHHS MOXYTb OyTH
aJanToBaHi [JIs1 IMPOKOTO Jialla30Hy PeXUMIB IapameTpiB [1J1a3MOBOTO HAIIMJIIOBAHHSI, @ TAKOX J1JIS

KOMIIO3ULiTHUX ITIOPOUIKiB Pi3HOIO CKJIaMy Ta CTPYKTYPU.

2. The work is devoted to the theoretical study and mathematical modeling of heating and motion of evaporating
finely dispersed metal particles injected into plasma jet during the plasma spraying process. The theoretical
models for the heat exchange between multi-component plasma and spray particles have been developed taking
into account the effect of the ion and electron heat fluxes as well as the exothermic reaction inside the composite
particle. The numerical algorithms and software for computer modeling of heating and motion of the
homogeneous evaporating particles and composite exothermically reacting particles in plasma jet have been
created. The series of experiments on depositing the composite Ni-Al powder were conducted to verify the
mathematical models under consideration. The obtained experimental data were used to calculate the propagation
rate parameter of the exothermic reaction inside the spray particle. The mathematical models of heating and
motion of the composite particles of differentstructure and composition have proved to be valid for the large set of
plasma spraying process parameters.
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