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V. BimoMocTi npo gucepraniio
MoBga gucepraiiii:
Koau TeMaTHYHHX PyOPHK: 45.09.29

Tema gucepranii:

1. BB BopHEeBOi 06POOKY Ha CTPYKTYPY Ta MarHiTHi BJaCTMBOCTi MaTepiasiB Ha OCHOBI iHTepMeTaiifiB Nd2Fel4B
ta SmCo5

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

Pedepar:

1. Incepraliist npucBsYeHa po3po6III0BAaHHIO CIIOCOOY OTPMMYBAHHSI HAHOCTPYKTYPOBAHUX MArHiTOaHi30TPOITHUX
NOPOIIKIB (pepOMarHiTHUX MarepiasiB Ha OCHOBI inTepmeTaniniB Nd2Fel4B Ta SmCob5 Ta crioco6y ix crikaHHs 3a
MIOHIKEHUX TEMIIEPATYP 32 BUKOPUCTOBYBAHHS iHIl[iIOBaHMX BOJHEM (PA30BUX NEPETBOPIOBAHD — IPOLECY
ripyBaHHS-IUCIPONOPLiOHYBaHHS - JecopOyBaHH-pekoMOiHnyBaHHs (['IIP). 3a monomorow nudepeH1iaJbHOro

TepMmiuHoro ananidy (JTA), peHTreHiBcbKoro ¢asosoro aHanizy (POA), meTony ckaHiBHOI €J1IeKTPOHHOI MiKpOCKOTIii



(CEM), eneprogucnepciiHOi peHTTeHIBCbKOI CIIEKTPOMETPIl Ta BUMIPIOBAHHS MIE€TEJIb MAarHiTHOTO TiCTEPE3UCy
IOCTiIKeHO yMOBU 00po6stoBaHHs pepomarHiTHux maTepianis Nd11,7Fe82,3B6, Nd16Fe76B8; Nd11,7Fe81,1Zr1,2B6,
Nd16Fe73,9Zr2,1B8 i Sm(Co,T)5, T=Zr, V, Ti Ha OKpeMux eTanax BUTOTOBJIEHHS CIIEUEHUX MarHiTiB: pO3MeJIIOBaHHS,
[IpecyBaHHsl i CNliKaHHS. BUBYEHO 3aJI€KHICTh MiXK MIapaMeTpaMy PO3MEJIIOBAHHS CIJIABIiB Ta BOJHEBOTO
06pO6JIIOBaHHS /17151 OTPMMYBAHHSI MarHiTOAQHI30TPOITHUX MaTepiasiB 3i 34piGHEHOI0 10 HAHOPIBHS
MIKpOCTPYKTYypoI10. BuyeHo ocobsiusocti I'/IJIP B nopo1ikax crasis, Mif, 4ac ix CIikaHHS Ta [Jis
TEpMOOOPOOIIIOBAHHS clieueHux MarHitiB SmCob, 3a TucKy BogHIo 1o 0,5 MIla B TeMnepaTypHOMY fiana3oHi
20-950°C. BcraHoBJeHO, mo micas comnin-T'IJIP 32 HU3bKOTO TUCKY BOJHIO B CIJIaBaxX 6€3 LIMPKOHIIO —
Nd11,7Fe82,3B6, Ta Nd16Fe76B8 dhopmytoTbcs 3apibHeHi 3epHa dasu Nd2Fel4B 3 posmipamu 200 HM, a micis coif-
I'IP 3a HU3BKOIO TUCKY BOJHIO B CIlyIaBax 3 LupkoHiem Nd11,7Fe81,1Zr1,2B6, Ta Nd16Fe73,9Zr2,1B8 ¢popmyroTbcs
3apiobHeHi 3epHa ¢a3u Nd2Fel4B B nBa pa3u MmeHIMX po3mipis — 100-200 HM. 3arIpoONOHOBAHO NEPCIEKTUBHUAN
METOJ], TEPMOOGPOOGIIIOBAHHS Y BOJIHI CTIeYeHMX MarHiTiB /15 MiABUILEHHS iX MarHiTHUX BJIaCTUBOCTEN LIISIXOM
3/1piOHEHHs MIKPOCTPYKTYPH 10 HAaHOPIBHSI. [3 3aCTOCYBaHHSM IaHOTI'O BUIY TEPMOOOPOOIIIOBAHHS 10 CIIEYEHUX
MarsitiB Tuny SmCo5 3apibHuu ix MikpocTpyKTypy 40 70-100 HM, BHACIiIOK YOTO MiIBUIINIIN KOEPLUTHUBHY CUITY

1o 6mu3bko 50 KE. BucyHyTi B po60Ti IpakTHU4HI peKOMEeH 1alii 3aX1IieHo 1BOMa ITaTeHTaMU 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;
Nd11,7Fe81,17r1,2B6, 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 Nd2Fe14B 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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