OT3bIB
Oo(pHULMATIBHOTO OTITIOHEHTA
Ha qucceptanuio MOI' MJIBHUKOBA Ilasna CepreeBuua
«3aKOHOMEPHOCTH BJIMSIHME MIPOLIECCOB CTPYKTYPHOM pejiakcallii Ha MarHUTHbIE
CBOMCTBa M MeXaHWYECKOe MOBeZeHHE aMOP(HBIX CIIaBOB HA OCHOBE K0oOajibTa ¢
OYeHb HU3KOM MarHuTocTpuKLpei (As < 107), mpeacTaBNeHHOM Ha COMCKaHMe
yUYEeHOH cTernmeHu KaHauaara GU3nKo-MaTeMaTHUeCKUX HayK MO CIIeLUallbHOCTH
01.04.07 — ¢du3uKa KOHIEHCUPOBAHHOTO COCTOSIHUS

MaruutHo-MsATKHe aMop(dHbBIE CIUIaBBl HA OCHOBE JKene3a WM KobanbTa
SBIISIFOTCSL MMPAKTHYECKH €AMHCTBEHHBIM IMPUMEPOM IIHPOKOTO MPOMBILIIEHHOTO
MpUMeHeHHs] aMOP(MHBIX CIJIaBOB (B OCHOBHOM CEPJAEYHMKM ISl IPE0O0pa3oBaHuUs
TOKA WJIM HAMPSDKEHUsI Ha BHICOKMX M CBEPXBBICOKMX YaCcTOTaX). Y Ke C 3TOH TOUKU
3penust tema nucceprauuu [1.C. MorunpHuKoBa SIBISETCS aKTyaJlbHON, HECMOTPS
Ha TO, YTO 3TH aMOp(HbIE CIIaBbl CO3AaHbl U OCBOeHBI B 70-80 romax mpouuioro
BeKka. AKTyaJIbHOCTh 3TOM TeMbl He ociabeBaeT NOJOOHO aKTyaJbHOCTH
UCCIAeNOBaHNNM KOHCTPYKUMOHHBIX cTaned. Ho pabora I1.C. MorunbHukoBa
aKTyaJlbHa M C YMCTO HAYYHOM TOUKHM 3peHus. B oTnuyue oT craneil, aToMHOe
CTpoeHHe aMOP(MHBIX METAIMYECKUX CIUIABOB JI0 CUX MOpP OCTaeTcsl MpPeAMETOM
OCTPBIX HAYYHBIX AMCKYCCHUH: BO3MOXXHOCTH COBPEMEHHOro IU(pakLHUOHHOIO
3KCTIEPUMEHTA TO3BOJISIOT OLCHUTH JIMIIL CPEeJHEEe MEKATOMHOE PacCTOSHUE U
3aduKkcupoBaTh OTCyTCcTBUE Jubpakuuu. Her Teopernueckux Mozenei,
OMMCHIBAIOIIMX pa3MelleHHe aTOMOB B OTCYTCTBMM JajlbHEro MopsiaKa, Hu
OJIHOBPEMEHHO OOBSICHSIOIIMX BBICOKYIO TIJIOTHOCTh YMaKOBKM aTOMOB B
aMOp(HBIX CIJIaBaX — OHA MpPaKTUYECKHU Takasi ke, KaK B KPUCTAJUIMYECKHUX
cruiaBax. B Takod cuTyalud OrpOMHOE 3Haue€HHE MMEEeT M3MEepeHHe (PU3NUYECKUX
CBOMCTB MpH BO3JCHUCTBUSAX BHELIHUX ()aKTOPOB, CBOeOOpa3Has «MmeTaniorpadus
0e3 MUKPOCKOIay, MOCKOJbKY 3TH JaHHbIE MOTYT JaTh YKa3aHMsl K MOCTPOEHUIO
aJIeKBaTHBIX CTPYKTYPHBIX MOJiesiell aMOp(HOro COCTOSIHUS B MeTajulax. JTO U
ornpeesseT HAyYHYIO aKTyaJIbHOCTh TEMbI PELEH3UPYEMOM JuccepTaluu.

HawnGosiee CIOXHBIMM C TOUYKM 3pEHUS] HAOJIONEHUS U TEOPETUUYECKOIO
OMUCaHUs SIBISIIOTCS (PU3MYECKHE MpoLecchl B aMOP(HBIX CIUIaBaxX 3aJ0JIr0 10
Havyajla WX KpPUCTA/UIM3allMM IIpU HarpeBe-NpOLEecChl aTOMHOW CTPYKTYPHOM
penakcanuu. [ToaToMy B KadecTBe oOLiel Lenau aucceprauuoHHoil padots! I1.C.
MorunbHUKOBa ObLTO HaOMIOAeHHE (OPMUPOBAHUS MATHUTHBIX, U OJTHOBPEMEHHO
MEXaHWYeCKUX CBOMCTB KOOaJbTOBOrO aMOp(HOro cruiaBa ¢ 0co0O HHU3KOM
KOHCTAaHTOM MAarHUTOCTPUKLMHU B IpOLIECCE OTKUIOB B OONACTH COXpaHEHHE
amop¢Horo coctostHuss. OCHOBHBIM OOBEKTOM HCCIIENOBaHUs Obl1 BbIOpaH CIIAB
Ha ocHOBe KobOanbTa coctaBa (B at.%) CogFes 7Cr; §Si1,5sB 1 ¢ MaruuTocTpukumen
meree 107, a Taike Apyrue amopdHbIE CINaBbl C Majoil MAarHUTOCTPUKLMEN:



CogoMo,¢Zr 19, CogoNi;MogZry, CosgFesNijoSijBg. st cpaBHeHMs Mcclie0BaHbI
amop(HBIe CIIaBbl Ha OCHOBE eJe3a ¢ Ooyiee BHICOKONW MarHUTOCTpUKLMEN (2,5-
3,5)-10"°: Feg;SiyB13C,, Fes7C031Sis 0By 1, FessNi; SigBs.

JlvccepTaHT MOCTaBUII B 3TUX PaMKax YacTHBIE 3a/1auM, KOTOpPbIE BKJIIOYAIIN
BbISIBJIEHHE CTaOMIIM3aLMK JIOMEHHBIX I'DaHUL], HAIPaBICHHOTO YMOPSAAOUYEHUs U
00pa30BaHUs KJIACTePOB B IPOLIECCE W3O0XPOHHOTO OTIKUra, M BIMSHUE ITHX
(axTOpoB  Ha pe3ylbTHPYIOIIME MarHUTHbIE CBOMCTBA, LIyMbl bapkrayseHa,
dbopMHUpoBaHUe CBOMCTB MOJ [AEHCTBMEM OTXKMra B MarHuTHoMm nosie. Ocoboe
BHUMaHHWe B pabOTe yAeJNeHO BIUSHUIO U3THOHBIX HAMPSOIKEHUH Ha JUHAMHYECKHUE
TMCTEPE3UCHBIE CBOKMCTBA Ha pa3HbIX 4YacTOTaX, SBJIEHHUIO OOPaTUMOCTH
OCTaTOYHBIX M3TMOHBIX HANpPSDKEHUH (3TO sIBIieHHE OOHApy»KeHO B HACTOsLIEH
pabote). B CBS3M C 3TUM H3Yy4EHO TaKXKe BIHSHHE AMIUIMTYABI HCXOHBIX
M3TMOHBIX HANPSOKEHWHM HAa MX PEeNakcaluio B MPOLEcce OTKHMIa aMOP(HBIX
CIIaBOB. PaccMOTpeHBl TakKe  3aKOHOMEPHOCTH OXPYMUYMBAHHUS, BO3MOIKHBIE
npueMbl 00pBOBI C 3TUM SIBIEHUEM, ¥ HAKOHEL|, BIUSHAE YUCTO TEXHOJOTHUYECKUX
(GaKTopoB (CKOPOCTH M TeMIEepaTypbl Pa3iMBKM) HAa MarHUTHbIE CBOHCTBA U
Ka4yeCTBO  IMOBEPXHOCTH  amMOP(HOro  crjaBa ¢  OMU3KOW K HYJIO
MarHUTOCTPUKLMEH.

BriOpaHHble MeTOMIBI WCCIIENOBAaHUS MArHUTHBIX U MEXAHWUYECKUX
XapaKTepUCTUK aJEKBAaTHbl IMOCTABJACHHBIM 3ajadyaM. Penakcaiyio H3ruOHBIX
HanpsOKEHWW  MCCeoBald  [pUM  HABUBAaHUIO  aMOpP(HON  JIeHTHl  Ha
HUIMHAPUYECKYIO ONpPaBKy, OCTAaTOYHYIO IUIACTHYHOCTH OLIEHUBAJU 180-
rpajlyCHOMY U3ru0y MexIy NapaijelbHbIMU yaHCOHAMHM.

Cpenu Hanbosiee MHTEPECHBIX M HOBBIX Pe3yJbTaToB, mosydeHHbIx 11.C.
MOrunbHUKOBBIM, CYMTAI0 HEOOXOIUMBIM OTMETHUTE CIIEAYIOLINE:

- BIEpBble HaAOJIONABIIEECs BIUSHUE CTPYKTYPHOM penakcalMyd Ha
XapaKTEepPUCTHKKM MarHUTHBIX LIyMOB, 00YCJIOBIEHHbIX CKaukaMu bapkrayseHa;

- BBISBJICHHE 3aKOHOMEPHOCTEH BIMSHUS WM3TMOHBIX HANpsOHKEHUH Ha
AMHAMUYECKHEe KOIPLUMTUBHYIO CUIly U MarHUTHYIO TPOHULAEMOCTh (HA 4acTOTax
or 0,1 mo 20 kl'u). Cpenn 3TUX 3aKOHOMEPHOCTEN HALO BBIAEIUTD BIIEPBbIE
OOHapyXEHHYI0 aHOMAJIMIO: YBENHMYEHHE [MPOHULEAEMOCTH C yBEJIMYEHHUEM
M3rMOHBIX HAPSHKEHUH;

- oOHapyXeHHe MaKCHUMyMa Ha 3aBUCUMOCTH JMHAMUYECKOW MAarHUTHOM
MPOHUIIAEMOCTH OT TEMIIEPATYPbl MU BPEMEHHU BBIIEPIKKH OTXKHMIa B MOMNEPEYHOM
MarHMTHOM IIOJIE;

-00Hapy KeHHe SABJIEHHs 0OPATUMOCTH OCTATOYHBIX W3rHOHBIX HATIPSKEHEU
B MpOLIECCE OTXKKIa (CaMONPOM3BONIBHOE BBIMPSMIICHHE CBOOOAHON OT HArpys3Ku
JIEHTHI).



[IpakTuyeckass  3Ha4YMMOCTb  monyudeHHblx  [1.C.  MOruIbHUKOBBIM
pEe3yNbTaTOB U CETAHHBIX 0000LLEHUH 3aKIIOYaeTCs B CeLYIOILEM:

- c(opMyJIMPOBaHbI NPUHLMIIBI BEIOOpA PEXKUMOB TEpMUYECKOH 00pabOTKH,
o0ecrnieuMBalOLIMX ONTUMallbHble MarHUTHBIE CBOWCTBAa CILIaBa 0CO00 HHM3KOM
MarHUTOCTPHUKIHUEH;

- 3a()MKCHUPOBaHO, 4YTO M3ydeHHbIH craB CogFe;,CrsgSip 5By obnanaer
CPaBHUTEIBHO  HM3KMM  YPOBHEM  MarHMTHbBIX  IIYMOB.  YCTaHOBJIeHa
NPUHLUIIKANBHAS BO3MOXHOCTb CO3[JaHUsI COCTOSIHUM, KOTOPbIM OTBEYAIOT
IIPUEMJIEMBIE THUCTEPE3UCHBbIE MArHUTHbIE CBOWCTBA B COYETAHMM C HU3KUMMU
MarHUTHBIMHU LIIyMaMHU;

- OOHapyXeHbl 3aKOHOMEpPHOCTH  BIIUSHHMS  BENMUMHBI  M3CHOHBIX
HanpsDKEHUWM Ha NMHAMHUYECKHEe MAarHUTHbIE XapaKTepUCTUKH THUCTepe3nca B
LIMPOKOM JMara3oHe YacTOT BHEIIIHEr0 MarHUuTHOIO MOJIs,

- Ha OCHOBE JAaHHBIX IO BJIMSHHUIO BPEMEHHU BBIJCPKKH TPH OTIKUIE Ha
pasBUTHE  TIpoliecca  OXPYMYMBAaHMUS  YCTAHOBJIEHbl  PEXHUMBI  OTIKHIa,
oOecrneyuBaroLIMe MOTyYeHHe ONTUMAIBHBIX MMCTEPE3UCHBIX MArHUTHBIX CBOMCTB
0e3 nepeBoia CrijiaBa B XpyrnKoe COCTOSHUE.

ABropedepaT u myOiIMKaLUU COOTBETCTBYIOT IMCCEPTALMM M ITOJHOCTBIO
OTPaXKAIOT €€ COoepIKaHUe.

Ilo paboTe cnenyeT BbICKa3aTh HECKOJIBKO 3aMEYaHMIA.

1. OcHoBHast oOuwiasi Liesib  BCEro MCCIEOBAHMS: BBIICHUTH «MOTYT JIU
CIUIaBbl HA OCHOBE KoOaybTa ¢ OYeHb HU3KOW MarHUTOCTPUKLMENW HACHIILIEHHUS. ..
obnazate crneur(UUECKUMU CBOHCTBAMM, OTJIMYHBIMH OT CBOWCTB aMOP(HBIX
CIJIaBOB C Oosee BBICOKOM MarHUTocTpukuuei» (ctp.50 nuccepraumm). OnHako, B
BBIBOJAX I10 AMCCEPTALIMM Mbl HUTJE HE HaXOIWMM OTBETa Ha 3TOT BOMNPOC, HUTE
IpsMO HE CKa3aHO — TaKOe-TO SIBJIIEHWE, Takas-TO KOMOMHALMs CBOHCTB He
BCTPEYAETCsl y CILIABOB ¢ OoJee BBICOKOM MarHUTOCTpuKiMei. Hano ckaszars, 4To
B 11eJIOM pab0Ta KOHEYHO BBIMOJIHEHA, JUCCEPTAHT MOJYYH MHOIO OPUTHHABHBIX
pe3ysIbTaroB, €CTh BIEPBbIE OTKPBLITbIE SBJEHUS, HO B YeM crenuduka
CBEPXHU3KOM MarHUTOCTPUKLMHU, HE CKa3aHO. Her, kcTaTH, U KOIMYECTBEHHOIO
KPUTEPUS «OU€Hb HU3KOW MAarHUTOCTPUKLIUI.

2. Becp nmyHkT | oOwmux BBIBOJOB Mo auccepTanuu (c.186)  sBnsercs
Ka4eCTBEHHOM CTPYKTYpPHOM  MHTeprnperanyedl  HaOMIOZaeMbIX  HM3MEHEHUH
(GusnyecKkux CBOWCTB. DTa MHTepHpeTalds JOrMuYHas, HWMeeT MpaBo Ha
CyILIECTBOBaHME, HO HAYMHATh 3TOT pa3fiesl CJIOBaMM «IIOKAa3aHO, YTO» a Jaliblle
MEPEUNCIIATE BUJIbI JIOKAJIBHOM aTOMHOM MEePEeCTPOMKM HET HUKAKMX OCHOBaHMWU. B
3TOM K€ CTWJIe HamucaH 1.3 BbIBOAOB: «llomyueHo 3KcrnepumeHTaNbHOE
JIOKa3aTEIbCTBO TOTO, YTO M3O0TPONHBIM KOMIO3ULIMOHHBIA ONMIKHUK MOPSIAOK
BHOCUT cBOM Bkjan B (opmupoBanue I'MC B amopdHBIX crijlaBax Ha OCHOBe
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KobanbTay. [luccepTant He AaeT cede TpyAa yKazaTh B 9TOM BAXKHO IIyHKTE, B YEM
COCTOUT ATO IKCIEPUMEHTAJIbHOE I0Ka3aTeNIbCTBO.

3. Cpenu 4acTHBIX TMOCTABJEHHBIX 3a7a4 €CTb IYHKT 3: «BbisBrieHue
BIMSHUS ~ KJIaCTepUHra, OOYCJOBJIEHHOIO  W30TPOIHBIM  KOMITO3UIIMOHHBIM
OommxHuM  yrnopsigodenueM, Ha ['MCy». bnuxHee ymopsaoyeHWe 3TO M €CTh
o0pa3oBaHKWe HEKOero Kiacrepa, T.e. MOJYYMIIOCh, YTO OOpa3oBaHMe Kiactepa
obycioBieHo  0o0Opa3oBaHUEM KjacTepa (s 3[1ech HE XO4y WCIO0JIb30BaTh
HeyJauyHyo KalbKy aHriuiickoro “clustering”.

BricKa3aHHbIE 3aMe4YaHHs HE MOTYT M3MEHHUTH OOLLyHO IOJIOKUTEILHYIO
ouenky pa6otbl I1.C. MOrWIBHUKOBA, BBINOJIHEHHONM Ha BBICOKOM Hay4YHOM
YPOBHE U COJieprKallieil OpUruHajbHble QU3MUECKUE PE3YTIbTAThl, UMEIOLINE TaKKe
¥ TIPaKTUYECKOEe 3HaueHue. JTa pabora oTBeyaeT BceM Kpurepusm [losiokeHus o
IIPUCYIKIEHUH YUeHBIX cTereHel oT 24 centsiops 2013 r. Ne 842 (nmymktbl 9-14),
NpeabsBIsSeMbIM K KaHAWAATCKAM JuccepTauusM, nosrtomy I1.C. MoruibHHKOB
3aCIy)KUBAET MPUCYIKICHUS YIEHON CTeNeHH KaHauaaTa GU3MKo-MaTeMaTH4eCcKuX
Hayk 1o crenuaibHocTd 01.04.07 — Gpusrka KOHIAEHCUPOBAHHOTO COCTOSHMUS.

OduumanbHbIil ONMOHEHT, npodeccop, A.T.H.
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