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1. CTpykTypHO-(]a30Bi IEPETBOPEHHS B METAJIOKEPAMIYHUX Ta iHTEpPMETaIiJHUX IIOPOLIKAX i METaTIONOPOMIKOBUX
IpOTax B MPOLECi MJIa3MOBO-IyTOBOTO PO3MUJIEHHS Ta (POPMYBaHHS 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. Incepranis NpUCBsAY€Ha BUPIlIEHHIO BXXJIMBOI HAYKOBO-TIPAKTUYHOI IIPOOGIEMHU CTBOPEHHSI HAYKOBO-TEXHIYHUX
OCHOB YIIPABJIiHHSA CTPYKTYPOIO i a30BUM CKIaAOM KOMIIO3ULIMHUX METAJIOKEPAMiYHUX Ta iHTepMeTaliTHUX
IIOPOUIKIB B IIpoLieci iXx oTprMaHHS, i Ha L1iil OCHOBI (pOpMyBaHHS TOKPUTTIB METOIOM I1JIa3MOBO-/1yTOBOTO
posnuiieHHs. B po6oTi 3alIpONIOHOBAHO TEXHOJIOTII0 MEXaHOXIMIYHOI'O CUHTE3Y SIK CIIOCiO OTpUMAaHHS

METaJIOKEPaMiuyHUX Ta IHTepMETAJiIHNX [IOPOLIKIB 1711 (POPMYBaHHS IOKPUTTIB ra30TE€PMiUHAM HANMJIEHHSIM.



BcTaHOBJIEHO 3aKOHOMIPHOCTI, 1O Bifi0yBalOThCS IpY (POPMYyBaHHI METAJIOKEPAMIYHUX Ta iHTEPMETAJIIHUX
nopoukiB Ha ocHOBi cucteM Ti-Al i Fe-Al B yMoBax MexaHOXiMiYHOTO CUHTE3Y, IPOBELEHO TEPMOIMHAMIYHY OLIIHKY
Mik(a3HOi B3aeMOJii KOMIIOHEHTIB [IOPOILIKiB, BUSIBJIEHO [10CIiJOBHICTb CTalill NPOTiKaHHS [IPOLECY CUHTE3Y
HOBUX (Pa3 3 yTBOPEHHSIM KOMIIO3ULITHMX YaCTUHOK. BCTaHOBJIEHO 3aKOHOMIPHOCTI CTPYKTYPHO-(a30BUX
[IEPETBOPEHD B METAJIOKEPAMIYHMX Ta IHTEPMETAIIIHMX ITIOPOIIKOBUX YACTMHKAX HA CTaAil iX IPOXOIKEHHS Yepes
00’'eM BUCOKOTEMIIEPATYPHOTO IJIa3MOBOT0 CTPyMeHs1. BinMiueHo, 110 nif yac nepemiuieHHs 4aCTUHOK KPi3b
I171a3MOBUI CTPYMiHb BUXiJIHi YaCTMHKU KOAryJI0I0ThCSI, B PE3YJIbTATI YO0 iXHill cepeliHiil po3Mip 30iIbIIyeThCS Bif,
9-15 mxm 10 19-31 MKM. PO3p06s1€HO HAyKOBI MiIXOAM yIIPaBIiHHS TEXHOJIOTIEI I1J1a3MOBO-1yTOBOTO PO3MUJIEHHS
KOMITO3ULiHUX (TIOPOIIKOBUX) IPOTiB [J1s1 OTPUMaHHS METaJOKepaMiyHUX i iHTepMeTasinHuX chepuyHUX rpaHyi
Ta MOKPUTTIB. [TinTBepKeHa MOXJINBICTb (POPMYBaHHS B IIPOLLEC] PO3MUJIEHHS IEPEBAKHO 04HO(DA30BOi
CTPYKTypH i3 BMicTOM iHTepMeTanigHoi ¢pasu tuny Fe3Al, monaiimenie, 80 % Bin fioro 3arajbHOro 06’emy.
BuBY€HO BIIMB JIETYIOUMX €JIEMEHTIB Ta BBEICHHSI HAHOL,00ABOK TYrOIJIABKUX CIIOJIYK B IOPOLIKOBI IPOTH Ha
CTPYKTYPY Ta FPaHYJIOMETHUYHUI CKJIaJ, OTPMMaHMUX NOPOLIKiB. [T0Ka3aHo, 0 HAHOA00aBKU CIIPUSIIOTH
3MEHIIEHHIO CEPENHBOIO PO3MIPY YaCTUHOK B 1,1-1,4 pa3u. BusiBieHO NifgBUILIEHHS MILIHOCTI 34€IJIEHHS ITOKPUTTIB 3
OCHOBOIO Ha ~15% i 3HM>KE€HHS iIHTEHCUBHOCTI ra30abpa3MBHOrO 3HOIIYBAHHS B 2,5 pa3y, a abpa3suBHOrO B 2 Pa3u.
Po3po6ieHi HayKOBi 3acany AJ1s1 BUTOTOBJIEHHS BiJlIOBIZHOTO 00JIafHAHHS Ta PAKTUYHI TEXHOJIOTii OTpUMaHHS
KOMITIO3UIiHHUX [TOPOUIKiB Ta MOPOLIKOBUX JPOTIB i3 METAaJIOKEPAMiYHMMMU Ta iHTEpMeETAaJliJHUMN HAalIOBHIOBAYaMU

171 Ta30TEPMIYHOIO HallUMJIEHHS 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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roJIOBYIOYOTO Ha 3acigaHHi

BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €

BiZIOBiZaJIbHUM 3a peecTpallil0o HAayKOBOIi

OisIIBHOCTI

Jlo6aHoB JleoHim MuxaijaoBuy

Jlob6aHoB JleoHin MuxaitoBu4

Maxnenko Oser Bosogyumuposuy

VKpIHTEI

FOpuenko TetsiHa AHaTosiiBHA



