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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 45.09.29

Tema guceprauii:
1. BniuB BoziHEeBOi 06POOKY Ha CTPYKTYPY Ta MarHiTHi BJaCTUBOCT] MaTepiasiiB Ha OCHOBI iHTepMeTainiB Nd2Fel4B

ta SmCo5

2. Influence of hydrogen treatment on structure and magnetic properties of materials based on Nd2Fe14B and
SmCo5 intermetallics

Pedepar:

1. Inceprarist npucBsyeHa po3po6I0BaHHIO CIIOCO0Y OTPUMYBAHHS HAHOCTPYKTYPOBAaHUX MarHiTOaHi30TPOITHUX
IIOPOUIKIB (pepoMarHiTHMX MarepiasiB Ha OCHOBi iHTepMeTanifiB Nd2Fel4B ta SmCob5 Ta criocoby ix crikaHHs 3a
MIOHIKEHUX TeMIIepaTyp 32 BUKOPUCTOBYBAaHHS iHillilOBaHUX BOAHEM (a30BUX [1IEPETBOPIOBAHD — MIPOLIECY
riZpyBaHHS-IUCIPOIIOPLiOHYBaHH - IecopOyBaHHA-pekoMOinyBaHHs (['IP). 3a mornomoroo nudepeHniagsbHOro
TepmiyHoro aHainizy (JTA), penTreHiBcbkoro ¢azoBoro aHainizy (POA), meTony ckaHiBHOI €J1eKTPOHHOI MiKpPOCKOITii
(CEM), eneprogucnepciiiHOi peHTTeHIBCbKOI CIIEKTPOMETPIl Ta BUMIPIOBAHHS MI€TeJIb MAarHiTHOTO TiCTEPE3UCy
IOCTiIKeHo yMOBU 06po6oBanHs ¢pepomarHiTHux maTepianis Nd11,7Fe82,3B6, Nd16Fe76B8; Nd11,7Fe81,1Zr1,2B6,
Nd16Fe73,9Zr2,1B8 i Sm(Co,T)5, T=Zr, V, Ti Ha OKpeMux eTarnax BUTOTOBJIEHHS CIIEUeHUX MarHiTiB: pO3MeJIIOBaHHS,



[IpeCyBaHHA i crikaHHA. BUBYEHO 3aJIEXKHICTh MiXK ITapameTpaMu PO3MEJIOBaHHS CIIJIaBiB Ta BOLHEBOTO
00pOO6II0OBAaHHS IJ1s1 OTPMMYBAaHHS MarHiTOaHi30TPOITHUX MaTepiasiB 3i 37pi6HEHOI0 10 HAHOPiBHS
MIKpOCTPYKTypoIo. BuBueHo ocobsauBocti I'IJIP B nopolkax CrJaBiB, Mif, yac ix CrikaHHs Ta [1j1s
TEPMOOOPOOIIOBAHHS ClleyeHrX MarHiTiB SmCo5, 3a TUCKYy BojHIO 10 0,5 MIla B TemnepaTypHOMY Jliana3oHi
20-950°C. BcraHoBseHo, mo micis comnin-T'IJIP 32 HU3bKOTO TUCKY BOJHIO B CILJIaBaX 6€3 LIMPKOHIIO —
Nd11,7Fe82,3B6, Ta Nd16Fe76B8 dpopmytoTbcs 3apibHeHi 3epHa dasu Nd2Fel4B 3 posmipamu 200 HM, a micis coif-
' P 3a HU3BKOIO TUCKY BOLHIO B CIlJIaBax 3 LUpKoHiem Nd11,7Fe81,1Zr1,2B6, Ta Nd16Fe73,9Zr2,1B8 ¢popmyroTbcs
31piobHeHi 3epHa ¢asu Nd2Fel4B B gBa pa3u MmeHIMX po3mipis — 100-200 HM. 3arIpONOHOBAHO NEPCIEKTUBHUN
MEeTOJ], TEPMOOOPOOGIIIOBAHHS Y BOJHI CTIeYeHMX MarHiTiB /1715 MiABUILEHHS iX MarHiTHUX BJIaCTUBOCTEN LIJISIXOM
3/1piOHEHHS] MIKPOCTPYKTYPH 10 HAHOPIBHSI. [3 3aCTOCYBaHHSM IaHOI'O BUIY TEPMOOOPOOIIIOBAHHS 10 CIIEYEHUX
MarHiTiB tuny SmCo5 3api6bHunM ix MikpocTpykTypy f0 70-100 HM, BHACIIOK YOTO MiIBUIIMINA KOEPUUTUBHY CUITY

1o 6mm3bko 50 KE. BucyHyTi B po60Ti IpakTHU4HI pEKOMEeH 1aLii 3aXUIeHo 1BOMa [TaTeHTaMy YKpaiHu.

2. The thesis for a degree of Candidate of Sciences (Engineering) is devoted to the development of the method of
obtaining sintered nanostructured magnets from rare earth - transition metal alloys using hydrogen - initiated
phase transformations - the HDDR method. The conditions of processing the Nd11,7Fe82,3B6, Nd16Fe76BS;
Nd11,7Fe81,1Zr1,2B6, Nd16Fe73,9Zr2,1B8 and Sm(Co,T)5, T=Zr, V, Ti ferromagnetic materials at separate stages of
production of sintered magnets: grinding, pressing and sintering, are investigated. The relationship between the
parameters of grinding alloys and the parameters of hydrogen treatment to obtain magnetically anisotropic
materials with crushed to the nanolevel microstructure is studied. A method for sintering the studied
ferromagnetic alloys at low temperatures in hydrogen to obtain nanostructured materials with low porosity is
developed. It is found that to obtain sintered nanostructured magnets, materials based on Nd2Fel4B must be
treated in hydrogen under pressure up to 0.05 MPa at a temperature of 700°C, in vacuum- at a temperature of
850°C. Materials based on SmCo5 must be treated in hydrogen under a pressure of 0.1-0.5 MPa at a temperature of
650°C, in vacuum - at a temperature of 950°C. The prospects of heat treatment of sintered magnets in hydrogen
to increase their magnetic properties with the achievement of the coercive force of SmCo5 magnets of about 50 kE
are shown. For the first time, a high coercivity of 49.7 kOe is obtained in the HDDR treatment of SmCo5 and for the
first time the sintering temperature is reduced to 950°C during sintering of pressed elements from powders of
SmCo5, Sm(Co,Zr)5, Nd11,7Fe81,1Zr1,2B6, Nd16Fe73,9Zr2,1B8 alloys. The conditions for processing the Nd-Fe-B-Zr
alloys in hydrogen under which there are the remains of the Nd2Fel4B ferromagnetic phase and after which, due
to processing by HDDR, the Nd-Fe-B-Zr alloys are nanostructured and magnetically anisotropic, are established.
The grinding conditions of Sm-Co-Zr alloys after which the grinded powders are magnetically anisotropic are
studied. Practical recommendations proposed in the research are protected by two patents of Ukraine.
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