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1. OTpuMaHHA MaTepiasiB METOLOM BifTiany y BiHOBJIIOBAJILHMX CEPENOBUILAX [1J1s1 BATOTOBJIEHHS MPELU3IMHNX
criagiB [IM-P3M

2. Obtaining of materials by annealing in reducing environments for the production of precision alloys TM-REM

Pedepar:

1. lucepTarifina po6oTa rMpucBsYeHa OTPUMAaHHIO MaTepiasiB, SK OCHOBU [J1s1 CTBOPEHHSI MarHiTHUX MaTepia’is, 3a
PaxyHOK [lepepoOKy 3aJi30py4HUX MaTepiaiiB, sIK IPUPOJHOr0, TaK i TEXHOT€HHOTO IIOXOIKEHHS. Y AMcepTaLiliHil
POO6OTI IPOBEAEHO aHali3 0COOIMBOCTEN OTPMMAHHS BUCOKOEHEPreTUYHMX MAarHiTHUX MaTepiasiB Ha ocHOBi [IM-
P3M. Po3rsigHyTO TEHIEHIIil pO3BUTKY BUCOKOCHEPTETUYHUX MATrHITHUX MaTepiajliB i 3aCTOCYBaHHS
piaxicHo3emenbHUX MarHitiB. [IpoaHanizoBano Tunu ¢gasosux piBHoBar cucremu Fe-Nd-(B, C) Ta ¢izuxo-ximivHi
BJIACTMBOCTI OKCHUJIiB 3a1i3a. BUKOHaHO aHai3 icHylouux cnoco6iB orpumanHs [IM i P3M. TeopeTnyHO AOCTiIKEHO
BiporizHiCTh IPOTiKaHHS XiMiYHUX peakuiil BinHoBieHHs Fe203n Fe304nFe B pisnux cepenosumax (C, H2) 3a
IIOTIOMOTOI0 aHasli3y 3MiHM BisibHOI eHeprii [166ca AG a1 BigoBiIHUX XiMiYHUX peakliil. B po60oTi BUBYEHO BILJINB
MEXaHOaKTHMBAallii Ta BiAllany B Pi3HUX cepefoBUIIAX Ha NIPOLECH BiJHOBJIEHHS reMaTUTy. BcTaHOBIIEHO, IO
nopiGHEHHs 3aJ1i30BMiCHOr0O Martepiajy B CEpeJoBHILi PifkOTro a30Ty IPU3BOJE 10 OYMILEHHS BiJl CKIagoBux P205

i CaO, a noppibHeHHs y BibpaniliHoMy MiMHI — 1o rpaditusanii matepiany. BHacigok TepMiyHOro BIIMBY (Bifan B



BakyyMi nnpu temneparypi t = 600 °C) Ha gucniepCcHUI reMaTUTOBMiCHUI MaTepian BinOyBaeTbcs (pa3oBuUil epexif,
Big Fe203 no Fe304, ne BifHOBHMKOM BUCTYIIa€ ByIJyelb. B cepenosuii MmosexyssipHoro BogHio (p = 0,6 MIa)
npouecu nepetsopeHHs Fe203 o Fe304 o Fe npotikaioTs npu t > 400 °C. 3anpornoHOBaHO CIIOCi6 BUIy4YeHHS LiHHUX
CKJIa[IOBUX 3 3J1i30PyIHOI CUPOBMHMU Ta BiIXOJiB METAyPrilHOr0 BUPOOHMITBA BHACJIIIOK BiANany y
BiZIHOBJIIOBAaJIbHUX cepenoBuiax. [lokasaHo, 1o nepeBeieHHs FTeMaTUTY 0 MarHiTHOrO CTaHy J03BoJIs€ e(PEKTUBHO
BUJIy4YaTU 3aJ1i30BMICHY CKJIaJIOBY, 1110 € HEOOXiIHUM [1J1s [IepepOoOKyU YepBOHUX M1yIaMiB i oTpumanHs P3M (R). B
po60Ti Ha OCHOBI BUy4eHoi cyminti P3M (R) BUrOTOB/IEHO BUCOKOEHEPreTUYHUI MarHit cuctemu R-Fe-B-C-Cu.
Ki1040Bi cy10Ba: reMaTUTOBMICHUI MaTepiaj, MeXxaHOaKTUBAallid, Bifma, BifHOBIEeHHS, (pa30Be IEPETBOPEHHS,

BUCOKOEHEPreTUYHUI MATHIT, MarHiTHi BJIaCTUBOCTI.

2. The dissertation is devoted to obtaining structural materials through the processing of iron ore raw materials,
both natural and man-made. In dissertation work the analysis of the features of obtaining of high-energy magnetic
materials based of TM-REM was carried out. The tendencies of development of high-energy magnetic materials
and the use of rare-earth magnets are considered. The types of phase equilibria of the Fe-Nd-(B, C) system and the
physical and chemical properties of iron oxides are analyzed. The analysis of existing methods of obtaining TM and
REM. The probability of chemical reactions of Fe203 o Fe304 o Fe reduction in various media (C, H2) was
theoretically investigated by analyzing the changes in the free energy of Gibbs AG for the corresponding chemical
reactions. The paper studies the in fluence of mechanoactivation and annealing in different environments on
hematite reduction processes. It was established that grinding of iron-containing material in the liquid nitrogen
leads to purification from components P205 and CaO, and crushing in a vibratory mill - to graphitization of the
material. Due to the thermal effect (annealing in a vacuum at a temperature t = 600 °C) on the dispersed hematite-
containing material, a phase transition from Fe203 to Fe304, where the reducing agent is carbon. In the medium
of molecular hydrogen (p = 0,6 MPa) the transformation processes of Fe203 o Fe304 o Fe occur at t >400 °C. A
method for extracting valuable components from iron ore and metallurgical wastes due to annealing in reducing
environments is proposed. Show, that the transfer of hematite to the magnetic state allows the effective removal
of the iron-containing component, which is necessary for the processing of red mud and the production of a REM
(R). In work the high energy magnet system R-Fe-B-C-Cu was made on the basis of the extracted mixture of REM.
Key words: hematite material, mechanoactivation, annealing, recovery, phase transition, high-power magnet,
magnetic properties.
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