OT3bIB

Ha aBTOpedepar AuccepTaioHHo paboTsl CaBueHko Autekcanipa [ puropreBuya Ha TEMY:
«3akoHOMepHOCTH (POPMHPOBAHMS BHICOKOKOIPUHUTHBHOIO COCTOSIHMSI B MHKPO- H
HAHOKPHMCTAIJIMYECKHX MATHUTOTBEPAbIX MaTepPHAJIaX HA OCHOBE CIJIABOB
cucrembl Nd-Fe-B», npencrapisieMoil Ha COUCKaHUE YUYECHOM CTEIICHH JIOKTOpa (PH3UKO-
MaTEMaTHYECKUX HAyK I10 crienuaabHOCTH 1.3.8 — «Pusnka KOHISHCUPOBAHHOTO COCTOSHUS

MarauToTBEpABIE MaTepHalbl U IOCTOSHHBIE MarHUTHI Ha OCHOBE CIUIABOB CHCTEMBI
Nd-Fe-B, kak B MHKpO-, TaKk ¥ B HAHOKPHUCTAJUIMYECKOM COCTOSHHUH, OO0JAaJAIOIIHUE O
HaCTOAMIETO BPEMEHHM HEJOCTH)KMMBIM  [UISS  JPYIHX MAarHATOTBEPABIX  MaTCpHAJIOB
YHHMKaJIbHBIM COYETAHHEM BBICOKMX MAarHMTHBIX CBOMCTB, HKCILTyaTAI[HOHHBIX MMapaMeTPOB U
SKOHOMHYECKUX XapaKTEpUCTHUK, B HACTOSAIIECE BpeMs HIrparOT BCE BO3PACTAIONIYIO POJIb B
Pa3sBUTHH BBICOKOTEXHOJIOTHYHBIX CEKTOPOB HKOHOMMKH, BKJIOYAas AJICKTPOTPAHCHIOPT
(Ha3eMHBIi, BOJHBII u BO3IYIIHBIHN), ABUAIIMOHHO-KOCMHUYECKYIO TEXHUKY,
PaZIMOAJICKTPOHHYIO U OOOPOHHYIO TNPOMBIIIEHHOCTH, 3€JIEHYI0 SHEPreTUKY (IIPHIMBHBIE,
HaJBOIHBIE U T.II. JICKTPOCTAHIINH, BETPOTCHEPATOPHI) U JP.

B osroif cBA3m nucceprammonHas pabora A.l.CaByeHKO, MOCBANIEHHAS pPa3BUTHUIO
Hay4YHBIX OCHOB (H3UKH METAJUIOB U (U3MYECKOTO MATePHATIOBEICHHS MarHHUTOTBEPIBIX
MaTepuajioB Ha OCHOBe ciuiaBoB cucteM P3M-Fe-B, Bkmouas ycTaHOBJICHUE BIMSHHSI
CIIOCO00B M PEXHMOB IOJIYYCHHS W JICTHPOBAHMS CIUIABOB, TEOPETHUECKOE OOOCHOBaHHE U
DKCHEPUMEHTAIbHYIO ampoOalui0 IPUHLHIOB MOJACIUMPOBaHUS (a30BOro cocraBa M
MHUKpPOCTPYKTYpPbl MarHHTOTBEPJBIX MAaTepHUaloB Ha OCHOBe ciiaBoB cucteMbl Nd-Fe-B ¢
YJIy4IICHHBIMH THCTEPE3UCHBIMU CBOMCTBAMH, a TAaKXXE YCTAHOBJIEHUIO 3aKOHOMEPHOCTEH
(GOopMHUpOBAaHUS BBICOKOKOIPIIUTUBHOIO COCTOSHHS B MHKPO- M HAHOKPUCTAJUIMYECKUX
MarHUTOTBEPIBIX MaTepUajaX Ha OCHOBE YKa3aHHBIX CIIJIABOB B 3aBUCHUMOCTH OT PEXKHMOB
IIOJIy4CHHS M TEpMOOOPpabOTKH sBIsEeTCs O€3yCI0BHO BeCbMa aKTyaJIbHOM.

He cmoTpsa Ha 60Js1pIIOC KOJIHYSCTBO pabOT, MOCBAIIEHHBIX HCCICAOBAHUIO CTPYKTYPBI H
THCTEPE3UCHBIX CBOICTB MUKpPO- M HAHOKPUCTALIMYECKUX MArHUTOTBEPIBIX MATEpPUAJIOB Ha
ocHoBe criaBoB cucteMbl Nd-Fe-B, o uém xocBeHHO cBHIeTenbcTBYeT OnbOIHOorpaduueckuit
CIIUCOK JUCCEPTAllMOHHOM paboThl, BKIOYaromuid Oosiee 1000 HauMeHOBaHMIA, JETaIbHOE
CHUCTEMAaTHYECKOE UCCiIei0BaHue, BoINoJHEHHOEe A.I'.CaBueHKO ¢ UCIOJIB30BAHUEM Pa3JIMYHbIX
SKCIIEPUMEHTAJIbHBIX METOAOB, Oa3UpPYIONIMXCA Ha Pa3IMYHBIX (QU3NYECKUX IPUHIMIIAX,
KOMITBIOTEPHOE MOJEIMPOBAHUE IIPOIIECCOB IEPEMArHUYMBAaHMS, a TaKXKe MUKPOMarHUTHBINA
aHaJIM3 SKCICPUMEHTAIBHO IOJIYYCHHBIX pPe3yJibTaToB, M03BOMMIM A.l'.CaBUCHKO MOIyIUTh
HOBbIe 3HAHHS O (a30BO-CTPYKTYPHBIX COCTOSIHUSX U MarHUTHBIX TMCTEPE3UCHBIX CBOMCTBAX
MHKpPO- M HAHOKPHUCTAJUIMYECKUX MArHUTOTBEPABIX MaTEPHAJIOB HA OCHOBE CILIABOB CHCTEMBI
Nd-Fe-B, a Taxxke 3akoHOMEpHOCTSX (OPMHUPOBAHHS B HHUX BBICOKOKOIPLUTHUBHOIO
COCTOSIHHUS.



B muccepraiionHoil paboTe moyyeH 1elIblid psl HOBBIX Pe3yJibTATOB, 3 HMEHHO:

(1) npenyoxeHa runoreTHyeckas MeractabuibHas muarpamMma cucteMsl Nd-Fe,
KOTOpasg COOTBETCTBYET oOoraméHHod Nd 3epHOrpanuuHoif ¢ase B CIUlaBaX Ha OCHOBE
cuctembl Nd-Fe-B, mnossomuBimmas B mporeccax (OPMUPOBaHHS BBHICOKOKOIPIMTUBHOIO
COCTOSIHMA B Cre4€HHBIX MarHUTaX Nd-Fe-B BeiaenuTs 2QQekTsl «MarHUTHOro» H «(ha3oBo-
CTPYKTYPHOTO» TBCPJACHHsA, a TaKKE HEIPOTUBOPEUMBO OOBACHUTH «SABJICHHE IOPYH-
BOCCTaHOBJICHUS» M OMMOJAJIBHBIN XapaKTep SKCIIEPUMEHTAILHO MOJYYEHHBIX 3aBUCHMOCTEH
Hci crmeu€nnpix Nd-Fe-B MarHuToB nociie HH3KOTEMIIEPATYPHBIX OTXKUIOB IIPH Pa3HBIX
TeMIepaTypax;

(2) mokazaHO, YTO NPUMEHEHHE PErpPeCCHOHHBIX METOIOB IS AHAIM3a B paMKax
PacIIuPEeHHOI0 MHUKPOMAarHUTHOTO IMOAXO0JIa DKCIECPHUMEHTAILHO IMOJIYYEHHBIX 3aBHCHMOCTEMN
Hei(T) cneuénnpix mMarauroB u3 ciiaBoB Nd-(Fe,Co)-B, neruposannsix Al u Ti, nosposser
BBISBUTh  3aKOHOMEPDHOCTH M3MCHEHHS MHKPOMArHUTHBIX [apaMeTpoB Co M Nefr
denomenonoruueckoro ypasHeHHs Hei(T) = coHu(T) — NerM(T) ans MaruuroB pasHoro
COCTaBa, IPH 3TOM BIIEPBbIE OOHAPYKEHO, YTO IMapaMeTpbl Co U Neff TAKXKE 3aBHCAT OT
TEMIEpaTyphl. DBpIABIEHO KOppEeJMpPOBaHHOE UW3MEHEHHE YKa3aHHBIX I[1apaMeTPOB B
3aBHCHMOCTH OT I1apaMEeTPOB TEXHOJIOTHYECKOTO MPOIIEcca MOTyYeHUS MAarHUTOB;

(3) ycTaHOBJIEHO, YTO BBICOKOKOIPIHTHBHOE COCTOSIHHE B MHKPOKPUCTA/UIMUCCKHX
MarHMTOTBEPABIX ~ MaTepuajiax ¢  YJIYYIICHHBIMH  THCTEPE3UCHBIMH  CBOMCTBaMM
(BBICOKODHEPIETHYECKUX M BBICOKOKODPIUTHBHBIX) KOHTPOJIHPYETCS MPOIECCOM 3apOXKICHHUS
JIOMEHOB 00paTHOW HAMAarHUYCHHOCTH;

(4) B pesynbTare in situ UCCIEIOBaHUI MarHUTHBIX THCTEPE3UCHBIX CBOMCTB MOPOIIKOB
OpIcTpo3akanénHoro cmiaBa NdgoPrioZrosFer9.1C040Al03Bs.0 ycTaHOBIEHO, 4TO B HHTEpBaJe
TEMIIEpaTyp 0T KOMHaTHOU 10 250°C oOMeHHOE B3aUMOJICHCTBHE MEXKIY COCETHUMH 3EPHAMHU
MarHUTOTBEPNOH, W  MarHUTOTBEPAOH W  MarHUTOMSTKOH (a3  ompepenser  ux
BBICOKOKO3PLIUTUBHOE cocTosiHKE. [Ipu TOM OlHOBpeMeHHO peann3yroTcss 00a MexaHu3Ma — U
TPYAHOE 3apOKJICHHE, U 3aKPECIUICHUE JOMEHHBIX CTCHOK Ha JIe(eKTaxX CTPYKTYpBI, IIPH 3TOM
MEXaHU3M 3aKpEIICHHs SABJIETCA JOMUHUPYIOIUM npuMepHo 1o 150°C, a Bbime, npuMepHO
10 250°C, — OCHOBHBIM CTAaHOBHUTCS MEXAHU3M 3aPOXKICHHS;

(5) ycraHOBJIEHBI 3aKOHOMEPHOCTH (POPMUPOBAHUS BHICOKOKOIPIMTHBHOTO COCTOSHHS,
a TakkKe (a3oBOro cocrtaBa M MOP(OJIOTHM MHKPOCTPYKTYPHl HAaHOKPHCTAJUIMYSCKUX
MarHMTOTBEPABIX MAaTEPHAJIOB Ha OCHOBE ObICTpo3akai€éHHBIX cIiaBoB cuctemsl Nd-Fe-B
3aCTEXHOMETPUYECKOTO, CTEXHOMETPUIECKOTO (Nd2Fe14B), JIOCTEXHOMETPUYECKOTO
(o6emnénnpix P3M mo cpaBHenuto ¢ Nd2FesB — nanoxkommosuter tuna Nd2FersB/a-Fe), a
TAKKE C IOBBIIICHHBIM COJAEpKaHUEM Oopa U MOHI)KEHHBIM COJCpXKAHHEM HEOuMa
(manokommosutsl Tumna Fe;B/NdxFe14B).

B xauecTBe 3aMmeuanuii 1o aBTopedepary MOKHO OTMETHTD CIICAYIOIIEE:

- Ui 6osee HaAEKHOro 000CHOBAHHS MTOJIOKUTEIILHOTO BIMSHUS MEXaHOAKTUBAI[UHN HA
MarHUTHBIE THCTEPE3UCHBIE CBOMCTBA OBICTPO3aKaJEHHBIX MOPOIIKOB HE JOCTAET MPOBEICHUS

COOTBCTCTBYIOIIIUX HUCCJICIOBAHUM C UCIOJIb30BAHUEM Pa3HBIX I10 COCTAaBY 6LICTpO3aKaJ'IéHHLIX
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CIUTABOB,

- M3 TeKcra aBropedepara He COBCEM IOHSATHO, ueM OOYCJIOBJIEH BBIOOP COCTABOB
HEKOTOPBIX M3 HCCIIEAOBAHHBIX CILIABOB B MUKPO- H HAHOKPHUCTAIUTHYECKOM COCTOSTHHSX.

Cnenannple 3aMedaHus, OJHAKO, HHKAK HE BJHAIOT HA OONIYID BBLICOKYIO
HOJIOKUTENBHYIO OLEHKY padoThl. ABTOpedepar MONHOCTBIO OTPAXKAET COHEPIKAHHE
JUCCEPTAMOHHON paboThl, a cama aucceprandonnas padora A.I'. CaBueHKO IPeaCTaBiIsgeTCs
3aKOHYEHHBIM HAYYHBIM MCCIEJOBAHHUEM, BBIIOJHEHA HA BBICOKOM YPOBHE, MHOJIYYEHHBIE
Pe3ynbTaThl UMEIOT HECOMHEHHYIO HAYYHYIO HOBH3HY.

Cunraro, 4YTO MO aKTYaJIbHOCTH, HAYyYHOW HOBHM3HE, HAYYHOM M NPaKTHYECKOM
3HAQUUMOCTH, YPOBHIO H JOCTOBEPHOCTH IOJIYYEHHBIX PE3yJBTaTOB, OOOCHOBAHHOCTH HX
a"anu3a, auccepranuonHas padora A.I'. CaBueHKO COOTBETCTBYET MACIOPTY CIELUATBHOCTH
1.3.8 — «®usuka KOHAEHCHPOBAHHOTO COCTOSIHHSI», YIOBJIETBOPSET BCEM TPeOOBAHHAM
«Ilonoxenuss 0 mopsiAke MPHCYXIACHHUS ydueHbIX creneHeil» BAK P®, npenbsBnseMbIM K
JOKTOPCKHM JUCCepTanusaM, a Taoke «IlonoxeHus: 0 mopsake NpuCyKIeHUS YIEHOM CTENEHH
B HUTY MUCHC», a e¢ asrop, CaBuenko Aunekcanap ['pHIOpbeBHUY, 3acITy)KHUBAaeT
NPUCYXIECHHS Y4EHOH CTENEHH NOKTOpa (PH3MKO-MATEMATHUYECKHX HAYK IO CIIELUAIBHOCTH
1.3.8 — «Du3nka KOHACHCUPOBAHHOIO COCTOSHMSIY.

Kanaunar TeXxHU9ecKux HAyK, MIABHBIA TEXHOIOT
00O «Ilomamaraut», Mocksa (rpynna komnanuii AMT&C)
CEHH Bukrop AnekcanapoBuy

-y

— I - ~

17 urous 2024 r.
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