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1. CTpykTypHO-(]a30Bi IEpEeTBOPEHHS B METaJIOKEPaMiYHUX Ta iHTepMEeTaliJHUX IIOPOIIKAX i METaJOIOPOIIKOBUX

IpOTax B IPOLIECi 1J1a3MOBO-IyTOBOI'O PO3MUJIEHHS Ta (GOPMYyBaHHS IIOKPUTTIB

2. Phase and structural transformations in metal-ceramic and intermetallic powders and powder wires in the
process of plasma-arc spraying and coating formation

Pedepar:

1. lucepranist NpucBsyeHa BUPIlIEeHHIO BaXJIMBOI HAYKOBO-IIPAKTUYHOI IIPOGJIEMYU CTBOPEHHSI HAayKOBO-TEXHIYHUX
OCHOB yIIPaBJIiHHS CTPYKTYPOIO i (pa30BUM CKJIa[IOM KOMIIO3ULIMHUX METaJOKEPaMiYHUX Ta iHTEpMeTaifHUX
IIOPOUIKIB B IIPOLIEC iX OTpUMaHHS, i Ha Ll OCHOBI (POPMyBaHHS OKPUTTIB METOJIOM IJIA3MOBO-IyTOBOTO
po3nuieHHs. B po60Ti 3a1IpOIIOHOBAHO TEXHOJIOTiI0 MEXaHOXIMiYHOTO CUHTE3Y SIK CII0Ci6 OTPMMAaHHS
MeTaJIOKepaMiyHUX Ta iHTepMeTaiIHUX [IOPOLIKIB 1111 (POPMYBaHHS IIOKPUTTIB ra30TE€PMiUHUM HaIlUJIEHHSIM.
BcTaHOBJIEHO 3aKOHOMIPHOCTI, 110 Bifi6yBalOThCSI IpY (POPMyBaHHI METAJIOKEPAMiYHUX Ta iHTEPMETAIAHUX
nopoukisB Ha ocHOBi cuctem Ti-Al i Fe-Al B yMoBax MexaHOXIMIYHOTO CUHTE3Y, IPOBEAEHO TEPMOIVHAMIYHY OLIHKY

Mbx¢asHoi B3aeMoii KOMIIOHEHTIB ITIOPOIIKiB, BUSIBJIEHO [1OCJIiJOBHICTb CTaZill IPOTiKaHHS [IPOLIECY CUHTE3Y



HOBUX (Pa3 3 yTBOPEHHSIM KOMITO3ULITHMX YaCTUHOK. BCTaHOBJIEHO 3aKOHOMIPHOCTI CTPYKTYPHO-(a30BUX
[IEPETBOPEHb B METAJIOKEPAMIUHUX Ta IHTEPMETaliIHMX NOPOIIKOBUX YACTUHKAX HA CTafii iX MPOXOKEHHS Yepe3
00’'eM BUCOKOTEMIIEPATYPHOTO I1I7Ia3MOBOT0 CTPyMeHs1. BinMiueHo, 1m0 nif yac nepemilieHHs YaCTUHOK KPi3b
I1JIa3MOBUIH CTPYMiHb BUXiJJHi YACTMHKU KOAryJIOIOThCS, B PE3YJIbTATI YOTro iXHill cepeliHill pO3Mip 30iIbIIy€eThCS Bif,
9-15 mMxm 10 19-31 MKM. PO3p0671€HO HAayKOBI MiIXOAM YIIPaBIiHHS TEXHOJIOTIEI I1J1a3MOBO-1yTOBOTO PO3MUJIEHHS
KOMITO3ULiliHUX (IIOPOIIKOBUX) IPOTiB [J1s1 OTPMMaHHS MeTaJoKepaMiyHUX i iHTepMeTasinHuX chepuyHUX rpaHyJl
Ta IOKPUTTIB. [TinTBepKeHa MOXJINBICTb (POPMYBaHHS B IPOLLEC] PO3MUJIEHHS IEPEBAKHO 04HO(PA30BO]
CTPYKTYpH i3 BMicTOM iHTepMeTanigHoi ¢pasu tuny Fe3Al, monarimenie, 80 % Bin fioro 3arajibHOro 06’emy.
BrBY€HO BIJIUB JIETYIOUUX €JIEMEHTIB Ta BBEIEHHSI HAHOL00aBOK TYrOIJIaBKUX CIIOJIYK B IIOPOLIKOBI IpOTU Ha
CTPYKTYpY Ta rPaHyJIOMETHUYHUI CKJIaJ, OTPMMaHUX NOpouKiB. [TokasaHo, 1110 HAHO00ABKU CIIPUSIIOTH
3MEHILEHHIO CEPESHBOT0 PO3MIPY YaCTUHOK B 1,1-1,4 pa3u. BusBieHo nifgBUILEHHS MiLIHOCTI 34€IJIEHHA ITOKPUTTIB 3
OCHOBOIO Ha ~15% i 3HM>KE€HHS iIHTEHCUBHOCTI ra30abpa3MBHOrO 3HOIIYBAHHS B 2,5 pa3y, a abpa3suBHOrO B 2 Pa3u.
Po3po6sieHi HayKOBi 3acany 1J1s1 BUTOTOBJIEHHS BiJlIOBIZHOTO 00JIaiHAHHS Ta IPAKTUYHI TEXHOJIOTii OTpUMaHHS
KOMITIO3ULiHHUX [TOPOLIKiB Ta MOPOLIKOBUX JPOTIB i3 METaJIOKEPaMiYHMMMU Ta iHTEpMeETAaJliJHUMN HAalIOBHIOBAYaMU

171 Ta30T€PMIYHOTIO HANlUJIEHHS 3HOCOCTIMKHUX Ta KapOCTIMKUX ITIOKPUTTIB.

2. The dissertation is dedicated to solving an important scientific and practical problem of creating scientific and
technical foundations for controlling the structure and phase composition of composite metal-ceramic and
intermetallic powders in the process of their production, and on this basis, forming coatings by the plasma-arc
spraying method. The work proposes a technology of mechanochemical synthesis as a method of obtaining metal-
ceramic and intermetallic powders for forming coatings by gas-thermal spraying. The regularities that occur
during the formation of metal-ceramic and intermetallic powders based on the Ti-Al and Fe-Al systems under the
conditions of mechanochemical synthesis have been established, a thermodynamic assessment of the interphase
interaction of the powder components has been carried out, and the sequence of stages of the synthesis of new
phases with the formation of composite particles has been revealed. The regularities of structural and phase
transformations in metal-ceramic and intermetallic powder particles at the stage of their passage through the
volume of a high-temperature plasma jet have been established. It is noted that during the movement of particles
through the plasma jet, the initial particles coagulate, because of which their average size increases from 9-15 pm
to 19-31 um. Scientific approaches to control the technology of plasma-arc spraying of composite (powder) wires
for obtaining cermet and intermetallic spherical granules and coatings have been developed. The possibility of
forming a predominantly single-phase structure with an intermetallic phase content of Fe3Al type, at least 80% of
its total volume, has been confirmed during the spraying process. The influence of alloying elements and the
introduction of nano-additives of refractory compounds into flux cored wires on the structure and granulometric
composition of the obtained powders was studied. It was shown that nano-additives contribute to a decrease in
the average particle size by 1.1-1.4 times. An increase in the adhesion strength of coatings to the base by ~15% and a
decrease in the intensity of gas-abrasive wear by 2.5 times and abrasive wear by 2 times were found. Scientific
principles have been developed for the manufacture of appropriate equipment and practical technologies for
obtaining composite powders and powder wires with cermet and intermetallic fillers for gas-thermal spraying of
wear-resistant and heat-resistant coatings.
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