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PELLEH3UA
Ha pa6ory AnekcaHapa bBopucoBuya Crpaymana «[llonHoe, HenonHoe U
NnceBAOHeNONHOE CMayuBaHWE rpaHUL 3epeH TBEPAbIMU U KUAKUMU asamuy»,
NPeACTaBN@HHOW Ha COMCKaHWe Y4eHO CTeNeHU KaHanaaTa hM3MKo-MaTeMaTUdecKUX
HayK no cneyuanbHoctn 01.04.07 — pu3uKa KOHAEHCMPOBAHHOIO COCTOAHUA

AnccepraunoHHas pabora A.B. CTpaymana BbiMonHeHa B akTyanbHoit o6nact (GU3MKM
TBEPAOrO Tena: W3y4YeHue CTPYKTYpbl U CBOICTB rpaHul 3epeH TBepabix Ten. C npaKTUyecKoi
TOYKM 3peHUA aKTyanbHOCTb nofAoBHbIX UccnefoBaHWii  06ycnoBneHa npexae BCero
HEOB6XOANMOCTbIO YNYYIIEHUA CBOWCTB KOHCTPYKUMOHHBIX MaTepuancB Mpu COXPaHeHWU nx
XVMWYECKOro cocTaBa nytem ONTUMMU3ALMM MUKPOCTPYKTYpbl. B paboTe nonyyeH psp HOBbIX U
NPUHUMNUANbHBIX  PE3ynbTaToB, CPeAM  KOTOPbIX  CNeAyeT OTMETUTb  MOATBEepAMeHWe
CyL{eCTBOBAHUA NCEBAOHENONHOr0 CMayuBaHUA Ha rpaHMLUax 3epeH Npu CMaymBaHWU UX Kak
XUAKOW, Tak w TBeppoi aszamu. OCOGEHHO WHTEPECHBIM U BaXHLIM NPeACTaBNAETCH
obHapymeHue ABNEHMA NCEBAOHENONHOTO CMayMBaHWA B cucteme Al-Zn, BbI3BAHHOMO
Aedopmauveil matepuana KpyyeHMeM MOA AABNEHUEM. YCTaHOBNEHO CyluecTBOBaHue
peBepcMBHOrO  (pa3oBOro nepexoAa cmauuMBaHua B cucteme Cu-In.  YcTaHoB/neHa
KONMYEeCTBEHHAA KOPPenAuuAa Mexay CMNeKTpoM 3Hepruei rpadul, (ToyHee [oneil BbICOKO-
YII0BbIX rPaHWL) W TemnepaTypHbIM AManas’soHOM CylecTBOBaHWA (a3oBoro mnepexoaa
CMayvBaHUA B cuUcTeme. 3T pe3ynbTaTbl MOAYYeHbl BMEPBbIE U NPeLCTaBAAT HECOMHEHHbI
VHTepec ANa nccneaoBanuii B 0bnactu hasoBbIX NEPEX0A0B rpaHuLl 3epeH.

Pabota coctout u3s BBeAEHUA, NATU rnaB U BbIBOAOB CO CMMCKOM ummpyemoﬂ nnTepartypeobl.

NutepatypHbii 0630p BLINONHEH Ha JOMKHOM YPOBHE, OH AOCTATOYHO MOMHOCTLIO OTpaMaer
CoCTOsiHMe paboT no Ga3oBbIM NEpexofam CMaynMBaHuUA rpaHnl 3epeH. Nepeyncnersl KoYeBble
(aKTbl, UrpaBlve NPUHLUMNNANLHYIO PO/b ANA MOCTAHOBKM 334344 UCCNef0BaHNUA, B TOM Yucie
CylecTBOBaHWE NCEBAOHENONHOr0 CMaYnBaHNA BHELWHER NOBEPXHOCTU MUAKMMMU dasamu. Tem
CaMmbIM CcOpMyNMpoBaHa OAHA W3 LEHTPanbHbIX 3ajay WccnefoBaHuii - oBHapyxeHue
noAo6HOro addeKrta AnA BHYTPEHHUX rpaHny pasaena. B aBTopedepaTe oaHaKO He yKa3aHo,
paccmatpuBaet i aBTOp (Das30BbI Nepexos CMayMBaHWA rpaHny Kak OAHO W3 MPOABNEHUIA
6onee obulero sBneHUA (Ha30BbIX MEPEXOJOB [PaHWL, BKAOYAA CTPYKTYPHble (a3oBble
nepexopbl.

Kak oauH 13 KnoYeBbIX MOMEHTOB B yCmexe AWCCEpTaUWUu cnepsyer OTMETUTb NoapobHoe U
BCECTOPOHHEE W3YYeHWe W3MEHEeHU MUKPOCTPYKTYPbl, BbI3BaHHbIX (ha30BbIMM nepexoaamu



CMayuBaHMA, LUeNbIM KOMMIEKCOM COBPEMEHHbIX METOAO0B MCCNefoBaHWA, Cpeaum KOTOPbIX
HECOMHEHHO HY)XXHO OTMETUTb CKaHMPYIOLYIO U NPOCBEYMBAIOLLYIO 3NEKTPOHHYID MUKPOCKOMMIO.
Mpryem 3T MeToAbl MCMONb30BaHbl HA CAMOM COBPEMEHHOM ypoBHe BKa4as HAADF STEM u
HR-TEM.

HoctoBepHoCTb nonyyeHHbIX A.b. CTpaymanom pe3ynbTaToB He Bbi3biIBAET COMHEHUS B CUMY WX
COOTBETCTBMA W3BECTHbIM 3KCMEpPUMeHTanbHbIM AaHHbIM APYrMxX aBTopoB, Yyb6eauTenbHon
WHTEpPNpeTauun, a TakKe WCNonb30BaHWEM COBPEMEHHbIX 3KCMEPUMEHTAsbHbIX METOAOB.
MpaKTnyecKas 3Ha4nMOCTb paboTbl 3aKNOYaeTCs, B YaCTHOCTU, B YCTAHOBNEHMM BO3MOKHOCTH
ONTMMM3AUWK  CBOWCTB MaTepuanoB BblIGOPOM MOAXOAAWMX CTPYKTYP rpaHuL Npu  mx
KOHTPO/IMPYEMOM CMauynBaHUM BTOPON Ga3zon, YTO OTKPbIBAET NYTb K MHXEHEPUW rPaHuLl 3epeH
(grain boundary engineering). Oco6eHHO WHTEpeCHOW ABMAEGTCA BO3MOXHOCTb MONYYEHUS
CBEPXNNACTUYHOro cocToAaHMA B cucteme Al-Zn nytem TOYHOrO WM KOHTPOAMpyemoro Bbibopa
coCTaBa 1 yCNOBKI MeXaHO-TEpMUYECKOn 06paboTHu.

[MoNoMeHNA BblHECEHHble Ha 3alnTy  npeacraBnArTcA  3HAYMMbIMU M NONHOCTbLIO
NOATBEPKAEHHBLIMN NONYYEHHBIMN IKCNEPUMEHTANIbHbIMW Pe3ybTaTaMu.

Pabota npowna Heobxoaumyl  anpobauuio  BBMAY  AOCTATOYHOrO  KOJMYecTBa
peleH3npoBaHHbIX nybaukauui (gesat) uM Gbina ybeauTenbHO [ONOMEHa Ha 6onbliom
Konuyectse (6onee 10) Hay4YHbIX KOHDEPEHLUIN 1 CEMUHAPOB, BKIKYAA MEXAYHAPOAHbIE.

Pabota He nuLeHa OlHAaKO 1 HeJO0CTAaTKOB, CPeAN KOTOPbIX MOXKHO OTMETUTbL CcneayloLune:

1. Ha ctp. 5 aBTOp BBOAUT MOHATUE «Bonee TBEPAON (Basbi» MO CPaBHEHWIO C KUAKOM.
[laHHoe onpejeneHne npeacTaBAAeTCA HEMOAXOAAWMM U SABAAETCA CKOpee BCEro
OMUCKOW.

2. Wcnonb3osaHue ctanaapTHoro metoga EBSD nossonser onpeaensts Kpuctannorpaduio
rPaHnL ¢ TOYHOCTbIO A0 1° HO He HamHoro nyyuwe. [ina 6onee TOYHOro onpepeneHus
Pa3oOpPMEHTMPOBOK HeOOXOAMMbI creuuanbHble MeToAbl W OnpefeneHus MAOTHOCTEl
AVCNOKauwid BOGAM3M rpaHuy. W3 auTepatypbl WM3BECTHO, YTO ANA  aAeKBaTHOro
onpefeneHns CcKamxem ANPPY3MOHHbIX NapaMeTpoB rpaHul HeobXoaMma TOYHOCTb
n3mepeHusa Kpucrannorpadum 3epeH +£0.1°. HacKONbKO BbICOKOM A0MXHA 6bITh TOYHOCTb
ANA  NOMHOrO ONWCaHWA ABNEHUA 3ePHOrPaHMYHOro CMayMBaHuA? 3ITOT BOMPOC
NpeacTaBNAeTCA He[OCTaTOYHO OCBELLEHHbIM B paborTe.

3. Vi3mepeHHble WKPUHLI 3€PHOTPaHUYHbIX BblAeNeHU BTOpbIX (a3 MeTogamu STEM
HAADF-STEM pocturaior 5 Hm cornacHo astopy. OfHako Heo6X0AWMO y4WTbIBATH
CywlectBoBaHMe  METOAMYECKOro  yWWpeHua, CBA3AHHOrO C  0cobeHHOCTAMM
dopmupoBaHua curHana. [na 6onee TOYHOrO OMNPEAENeHWUs WUPUHBI MNPOCTOEeK
Heo6xoAMMO UCNoNb30BaHKe NpAMoro paspewenuns 8 TEM u/uav ncnonssosarue APT.

YKa3aHHble Hef0CTaTKU He YManaoT HECOMHEHHbIX JOCTOMHCTB AMCCEPTALMOHHOW PaboThl.
Mo COBOKYMHOCTVM NepeyncneHHbIX paHee MNPU3HAKOB cuywTatl, 4T0 B Uenom pabota A.B.
Crpaymana nonHocTblo oTBeyaer TPebOBAaHMAM NpeabaBNseMbIX K paboTam Ha COUCKaHue
y4eHoW cTeneHn KaHAMAaTa GU3NKO-maTeMaTMYeCcKUX HayK no cneuuansHoct 01.04.07, a ee
aBTOp 6€3yCNOBHO 3aCAYXKMBAET NPUCBOEHNSA NCKOMOWI CTENEeHMN.




