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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 53.49.05

Tema gucepranii:
1. BusHaueHHS pauiOHaJII)HOI‘O JIETYBAHHA Ta pe)KI/IMiB CITiKaHHSI EKOHOMHO-JIETOBaHUX IMIBUOKO OXOJIO)KEHUX

criasiB Nd-Fe-B-Ti-C-Cu 514 mifBUlLIleHHSI MarHiTHUX XapaKTePUCTHUK.

2. The determination of the rational alloying and sintering modes of the sparingly-doped and rapidly cooled alloys
Nd-Fe-B-Ti-C-Cu to enhance the magnetic characteristics.

Pedepar:

1. O6'eKT BOCIIIPKEHHS: IPOLECU CTPYKTYPOYTBOPEHHS B YMOBAxX MIBUKOTO OXOJIOJPKEHHS, KIHETMKA YTBOPEHHS
(a3 3 oomexeHo10 MeTacTabinbHicTIo Nd2Fel4C, NdCu2, Nd2Fel4B B ymoBax BUCOKOTO TUCKY; CTPYKTYPHO-(a30Bi
IIepeTBOPEHHS, 110 NPOXOIsTh y ciaBax cuctemu Nd-Fe-(C,B) npu isoTepmiyHuX Biananax; MexaHi3M yTBOPEHHS
BHCOKOKOEPLUTUBHOTO CTaHy B CIIEYEHNX KOMIIaKTax Ha oCcHOBI a3 Nd2Fel4C Ta Nd2Fel4B. IIpegmer
IOCJIiIKEHHS: XapaKTep BILJIMBY 30BHIIIHBOTO TUCKY, JIETYBAaHHS TUTAHOM i Mif110, PEXKUMiB TepMidYHOI 06pOOKHU Ha
CTPYKTYypHO-(}a30Bi IepeTBOPEHHS Ta MarHiTHI XapaKTepUCTUKYU CIIeY€HNX KOMIIAKTiB i MarHiToONIacTiB cuctemMu
Nd-Fe-(B,C). MeTo1o po60TH €: PO3B'13aHHS HAyKOBO-TE€XHIYHOI Mpo6IeMH MiABUILEHHS MarHiTHUX XapaKTepUCTUK,
BCTAHOBJIEHHS XapaKTePY CTPYKTYPHO-(a30BUX IIEPETBOPEHD Y ClIeUeHUX Komnakrax cuctemu Nd-Fe-(B,C) mig yac
neryBanHs Ti Ta Cu Ta Ipu CIiKaHHI B YMOBaX 30BHIIIHbOIO TUCKY [1JIs1 3[J€IE€BJIEHHS TOTOBUX BUPOOIB i

3a0e31e4eHHs MaKCMMaJIbHOI JKOPCTKOCTI AeMIidepa 3a PaXyHOK IIii6opy MarHiTHOro mMartepiaiuy 3 ONITUMaJIbHUMU



BJIACTMBOCTSIMU. M€TOIM NOCIIiIKEHHS: PEHTT€HOCTPYKTYPHUIL: 32 JOIIOMOTOI0 AudpakToMeTpy "IpoH-3"y
dinprpoBaHomy Co-K? BUnIpomiHIOBaHHI 6yiu oTpruMaHi AudpakTorpamu, o L03BOJIUIH ineHTUIiKyBaTU
HasIBHICTb (pa3, mapaMeTpu KPUCTaIiyHOI rpaTKU, 06'eM eJleMeHTapHOi KOMipKY KPUCTaIiYHOI rpaTKu ¢as;
MeTanorpadiyHmii: 3a JOIOMOrOK ONTUYHOro Mikpockony OLIMPYS IX-70 Ta ckaHy04Oro eJIeEKTPOHHOTO
mikpockony JEOL JSM-6360LA 6ysu gociifKeHi Topli IJIiBOK Ta CIIeYe€HUX 3Pa3KiB; PEHTT€HOCIEKTPaIbHUA
MiKpoaHaJi3: 3a JOIIOMOTrO CKaHy040ro eJleKTpOHHOro Mikpockoity JEOL JSM-6360LA 6ynu oTpuMaHi
MIKpOCTPYKTYpHY NOBEPXHI TOPLiB IJIiIBOK Ta 1OBEPxHI ITi(iB CrieYeHNx 3pa3KiB; METOIOM BTOPUHHUX BiIOUTUX
€JIEKTPOHIB OTPUMAHO PO3NOIiJ XIMIYHMX €JIEMEHTIB 110 NTOBEPXHi, METOLOM €HEPro-AUCIIEPCIMHOTO MiKpOaHai3y
B JIOKAJIbHUX TOYKAX BCTAHOBJIEHO XiMiYHUU CKJaf (a3; MarHiTOMeTPUYHUI: 32 TOMTOMOTOI0 BiGpaIiiHOTO
MarHiToMmeTpy [106y10BaHO NETJi HaMarHiyyBaHHs Ta po3MarHiuyBaHHs, METOJOM rMCTepe3uMeTpa 3a
PO3MarHiuyo400 YaCTUHOIO MEeTJli FiCTepe3uCy BU3HAUEHO KOEPLUUTHUBHY cuily He Ta 3a1MmKoBy iHoyKIio Br.
OTpuMaHi pe3ysbTaTi - BUKOPUCTAaHHSI EKOHOMHOJIEroBaHux ciiasiB Nd-Fe-(B,C) mano smory otpumaru
BHCOKOEHEPreTUYHi MiHIaTIOpHi JleneBi MarHiTy; JOCIiIKeHHs CTPYKTypH, (a3oBOro CKany Ta MarHiTHUX
BJIACTMBOCTE! MIBUIKOOXOJIOKEHUX CIJIABiB Y BUXiZHOMY Ta BiillaJIEHOMY CTaHaX A 3MOTY 3HaYHO CKOPOTUTHU
9ac TepMOOOPOOKH, 11O CHPOLLy€E NPOLEC BUTOTOBJIEHHS IOCTIMHNAX MarHiTiB Ha OCHOBI (a3u Nd2Fel4C;
3aIIPOIIOHOBAHO KOHCTPYKILiIO Bajla BEHTUWISTOPA 3 MarHiTHUM JieMIidepoM Ta IPOBeIeHO aHasli3 MarHiTHUX
Mmarepiasis, sIKi MOXXyTb OYyTU BUKOPUCTAHI B JaHOMY JieMIIdepi, BUXOSIUN 3 KOHCTPYKTUBHUX OCOOJINBOCTEH;
[IOKa3aHo, 10 TaKa KOHCTPYKLisl OIIOPY He BUMarae TPaAuLifHOro MiiBeIeHH MacTUJIa IJ1s1 OXOJIOAKEHHS
nigmunHuKa i mo36asieHa TUIIOBUX HEJOJIiKiB MDKBaIoBUX onop. Brpeamkeno Ha TOB "Tlomoc-M", M. XapkiB Ta

JIT "IBuenko-TIporpec". 'any3b BUKOPUCTaHHS ~ MAIMHOOYAYBaHHS Ta €JI€KTPOTEXHiKa.

2. The object of study: the processes of structure formation in the rapid cooling, the kinetics of phase formation
with Limited metastability of Nd2Fel4C, NdCu2, Nd2Fel4B under high pressure; structural and phase
transformations that take place in alloys of Nd-Fe- (C, B) at isothermal annealing; mechanism of formation of high-
coercivity state in the sintered compacts based on the phases and Nd2Fe14C Nd2Fel4B. Subject of study: the
nature of influence of external pressure, doping by titanium and copper, heat of treatment on structural-phase
transitions and magnetic properties of sintered compacts and Bonded magnets of Nd-Fe- (B, C). Objective: the
solution of scientific and technical problems of increasing the magnetic characteristics, the establishing of nature
of structural phase transitions in sintered compacts of Nd-Fe- (B, C) during doping Ti and Cu and at sintering
under external pressure for reducing the cost of finished products and for ensuring of maximum rigidity of the
damper by selecting a material with optimum magnetic properties. Methods of reseach: X-ray: using of "Dron-3"
diffractometer in the filtered Co-K? Radiation were obtained diffraction patterns, that allowed to identify the
presence of phases, lattice parameters, the volume of the unit cell of the crystal lattice phase; Metallographic:
using an optical microscope OLIMPYS IX-70 and a scanning electron microscope JEOL JSM-6360LA the ends of
films and the sintered samples were studied; microanalysis: using a scanning electron microscope JEOL JSM-
6360LA the pictures of surface microstructure of thin films ends and sintered samples were obtained; using the
method of energy-dispersive secondary reflected electrons the distribution of chemical elements on the surface
was obtained, by microanalysis at local points the chemical composition of phases was established;
magnetometric: using a vibrating magnetometer the loops of magnetization and demagnetization were built, using
the method of gisterezimetra the coercive force Hc and a residual induction Br by demagnetizing part of the
hysteresis loop were determined. The results obtained - using sparingly doped alloys Nd-Fe- (B, C) allows to obtain
high-energy miniature law-cost magnets; studies of states structure, phase composition and magnetic properties
of rapidly cooled alloys in the initial and annealed able to significantly reduce the time of heat treatment, which
simplifies the process of making permanent magnets based on phase Nd2Fel4C; A design with a fan shaft and a
magnetic damper analysis of magnetic materials that can be used in the damper on the basis of structural features;
shows that this design does not require the support of the traditional summing oil for cooling the bearing and is
devoid of the typical shortcomings mezhvalnyh supports. Introduced on LLC "Polus-N", Kharkov and SE "Ivchenko-
Progress". Scope - mechanical engineering and electrical engineering.
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