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1. Po3po6Kka TexHOJI0rii oiep>kaHHs TIOPOLIKIB 3 KBa3i- 460 HAHOKPUCTATIYHUMU (Pa3aMU METOJIOM MEeXaHiYHOTO

JIETYBaHHA

2. Development of technology for producing powders with quasi- or nanocrystalline phases by the method of
mechanical alloying

Pedepar:

1. Inceprarist Ha 30OOYTTSI HAYKOBOTO CTYIEHS KaHJWTAaTa TEXHIYHMX HayK 3a crenjanbHicTio 05.16.06. -
[TopomkoBa MeTanypris Ta KOMIIO3ULiMHI MaTepiany. HalioHanbHUI TeXHIYHUN yHiBepcuTeT YKpainu "KuiBcbkum
noslitexHiyHUN", M.*Kuis, 2015p. [lucepTalisi npucBsideHa po3poOlLli TEXHOJIOTi OTPUMaHHS TOPOLIKIB 3 KBa3i- i
HAaHOKOMITIO3UTHOIO CTPYKTYPOIO METOJIOM MEXaHIYHOTO sieryBaHHs (MJI). PO3IyIsiHyTO BIIJIMB IIapaMeTpiB IpoLecy
MEXaHIYHOro JleTryBaHHS (LIBUIKOCTI, 4acy i cepefoBuia 06po6KU) B aTPUTOPI i JIaHETAPHOMY KyJIbOBOMY MJIMHI
cymimeit nopoukis Al+Cu+Fe, (Al+Cu+Fe)+(Ti+Cr+Si) Ha npouecu popMyBaHHS MIJIIXOM MEXaHOXIMI{UHOTO CUHTE3Y
(MXC) nopouikiB 3 KBa3iKpUCTalivHOO a0 allpOKCUMAHTHOIO CTPYKTypolo Ta metogoM MJI nopomky FeCr-TiCN 3
HAaHOKOMITIO3UTHOIO CTPYKTYPOIO. BUBU€HO 0COGIMBOCTI CTPYKTYpHUX, (Pa30BUX N1€pETBOPEHD i 3MiHM 3HAYEHb

MIKPOTBEPIOCTI B 3aJI€KHOCTI Bifl pEXXKMMY MEXaHIYHOTO JIeryBaHHS. EKCIIepUMEHTAJIbHUM IJISIXOM BU3HAYEHO



ONTUMAJIbHi PEXMMU BBEJIEHHS IOBEPXHEBO-AaKTUBHUX pe4oBUH ([TAP) B mpoLieci MEXaHIYHOrO JIEryBaHHS CyMillli
nopoukis Al+Cu+Fe B rsiaHeTapHOMY KYJIbOBOMY MJIMHI, 110 iHTeHCcUdiKye rnponec GopMyBaHHS KBa3iKpUCTaIIYHO]
a3y 3a paXyHOK NiATPUMaHHS IPOTITOM YCbOT'O Yacy IPOLieCcy ONTHMabHOI TOBIMHY mapy [TAP Ha noBepxHi
4acTUHOK. [10Ka3aHo, o 115 36i1bLIIEHHS KiJIbKOCTI KBa3iKpUCTAJIYHOI ?- Ta aTPOKCUMAHTHOI ?-(a3u B IPOLyKTax
MEXaHIYHOro JieryBaHHs cymimeii nopoukis Al+Cu+Fe, (Al+Cu+Fe)+(Ti+Cr+Si) Heo6xifHO TPOBOAUTH iX
TepMOOOpOOKyY. BuzHaueHo ontumanbHi ymosu TO, py SIKUX BMICT KBasikpucTasiyHoi ?-¢asu gocsrae 95 mac.%, a
arpoKCUMaHTHOI - 68 Mac.%. [IpoBeieHO OLiHKY e(eKTUBHOCTI 3aCTOCYBaHHS [TOPOLIKiB, OTpPUMaHUX MeTOAOM MJI,
1151 [171a3MOBOTO HAIIMJIEHHS! IOKPUTTIB 3 KBA3iKPUCTAIiYHOIO, allPOKCUMAHTHOIO i HAHOKOMIIO3UTHOIO
cTpykTypamu. OTpUMaHi IOKPUTTS 32 CBOIMY NIOKa3HUKAMHU aHAJIOTiYHi TOKPUTTSM 3 MOPOILIKIB, [0 OTPUMYIOTHCS
METOJIOM PO3NUJIEHHS PO3IIJIaBy. 32 OTPUMaHMMU pe3yJIbTaTaMU PO3PO0JIeH] TEXHOJIOTIUHI CXeMU OTPUMaHHS
[OPOUIKiB-NIPOAYKTiB MJI, TEXHIUHi yMOBM Ha ofep>kKaHHs MmeTogoM MJI nopoukis 3 kBasikpucraniynow (TY 001-73-
2009) i anpokcumanTHOIO (TY 002-73-2009) pazamu Ta po3po6JIEHO CXEMY KOHITIOMEPYBAaHHS MIOPOIIKIB TPOJYKTIiB
MJI ong ix I'TH.

2. A thesis for and candidate of technical sciences (PhD) degree, specialty 05.16.06. - Powder metallurgy and
composite materials. National Technical University of Ukraine "Kyiv Polytechnic" Kyiv, 2015. Thesis is devoted to
the development of technology for producing powders with quasi - or nanocomposite structures by the method of
mechanical alloying (MA). The effect of parameters (speed, time and treatment environment) of the process of
mechanical alloying in attritor and planetary ball mill of powder mixtures Al+Cu+Fe, (Al+Cu+Fe)+(Ti+Cr+Si) on the
processes of formation of powders with quasicrystalline or approximant structure by mechanochemical synthesis
(MCS) and powder FeCr-TiCN with nanocomposite structure by MA method are considered. The features of
structural, phase transformations and changes in microhardness values, depending on the mode of mechanical
alloying, were studied. The optimum modes of adding the surface-active substances (SAS) in the process of
mechanical alloying the powder mixtures Al+Cu+Fe in planetary ball mill, that intensifies the process of
quasicrystalline phase formation due to maintaining the optimum thickness of SAS layer on the particle surface
during the whole process, were experimentally defined. It is shown that to increase the number of quasicrystalline
? - and approximant ? - phases in the products of mechanical alloying of powder mixtures Al+Cu+Fe,
(Al+Cu+Fe)+(Ti+Cr+Si), it is necessary to carry out their heat treatment. Optimum conditions of heat treatment,
when the content of quasicrystalline ? - phase reaches 95 wt.% and approximant - 68 wt.%, were defined. The
assessment of efficiency of application of powders, produced by MA method, for plasma spraying of coatings with
quasicrystalline, approximant and nanocomposite structures was made. Produced coatings are similar as to their
characteristics to coatings from powders, produced by the melt spraying method. According to the obtained
results the technological schemes of producing the powders - products of MA, the technical specifications for
producing powders by MA method with quasicrystalline (TS 001-73-2009) and approximant (TS 002-73-2009)
phases and the scheme of conglomeration of MA powder products for thermal spraying were worked out.
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