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PEqEH314fl
Ha paGory furercan4pa Soprcoeura crpaymana nllonHoe, HenonHoe u
nceB[oHenonHoe cMaquBaH[e rpaHfiq 3epeH TBepAbtMr{ r x]tArr,tmr Qara1ntn,
npeAcraBtenxofr na coIcraHt,te yreuofi creneHI KaHAuAara $rrrxo-mareMarfiqec6]tx
HayK no cneqrarbHocrr 01.04.07 - $nuxa KoHAeHclrpoBaHHoro cocroRHltr

flrccepraqfioHHafl pa6ora 4.6. Crpaymana BbrnorHeHa B aKryanbHoft o6nacru Suswxvt
TBepAoro rera: il3yqeHhe crpyKryput n ceoftcrB rpaHilLl 3epeH TBepAbtx ren. C npaxrnvecxofi
roLf Kl4 3peHhff aKryanbHocrb no4o6uutx viccnegoaauuirt o6ycloeleua npexAe Bcero
Heo6xo4nmocrblo ynyqueHhfl caoficra KoHcrpyKrlloHHbrx MarepilanoB nph coxpaHeHnil ux
xilMilqecxoro cocraBa nyreM onrhMh3aqvn MnKpocrpyxrypbt. B pa6ore nonyqeH pflA HoBbtx t4

nphHqfinnaflbHblx pe3yrbraroB, cpeAn Koropbrx cneAyer orMernrb noATBepAXeHile
cyu{ecrBoBaHhff nceBAoHenorHoro cMaqilBaHhff Ha rpaHrqax 3epeH npil cMaqrBaHVV 14X KaK
xngxoi, TaK r reep4ofr $asamr. 0co6eHHo 14HTepecHbrM il BalKHbtM npeAcraBnrercfl
o6HapyxeHre flB/teHilt nceBAoHenorrHoro cMaqilBaHilfl B ct4creMe Al-Zn, Bbt3BaHHoro
4e$opmaqraeft MarepIana KpyqeHileM noA AaB/reHileM. VcraHoereHo cyu]ecrBoBaHhe
peBepchBHoro $a:oeoro nepexoAa cMaqilBaHfiff B clrcreMe Cu-ln. YcraHosreHa
KonilqecrBeHHaff KoppenffLlt4fl Mex(Ay cneKTpoM rHeprneil rpaHilq (rouxee Aoaefr BbtcoKo-
yrnoBblx rpaHraq) il TeMneparypHbtM Ahana3oHoM cyqecrBoBaHhfl $aroeoro nepexoAa
cMaqilBaHilff B c14creMe. 3Til pe3yfibrarbt nonyqeHbr BnepBbte n npeAcraBfl.fltor HecoMseHHurfr
ilHTepec Ann vccne1oeaHHft s o6racril Qatoeurx nepexoAoB rpaHhq 3epeH.

Pa6ora cocrollr 143 BBeAeHh fl, nflTal rnaB J4 BbrBoAoB co cnhcKoM qlrl4pyeMofi nnreparypul.

IlnreparypHurfr o6rop BbrnoflHeH Ha AonxHoM ypoBHe, oH AocraroLtHo norHocrbto orpaxaer
cocroflHile pa6or no $a:osslM nepexoAaM cMaqhBaHrfl rpaHhLl3epeH. l-lepeuncneHbt KnoqeBbte

$axrut, ilrpaBuJile npfiHr.lunilanbHyro ponb Anfl nocraHoBxr4 3a4aqh hccneAoBaHnfl, B ToM Lr4cre

cyqecrBoBaHile nceBAoHenorHoro cMaq4BaH,4s ggeulHefi noBepxHocl/ )+o4AKt4Mr4 Sasal h. Tel
caMblM cSopnnylnpoBaHa oAHa n3 LleHrpanbHbrx 3aAaq rccne4o6aHrfr - o6Hapyxeure
noAo6Horo rQ$exra Ant BHyIpeHHilx rpaHilq pa3Aera. B aaropeQepare oAHaKo He yKa3aHo,
paccMarphBaer ,nh aBTop $a:oeutfi nepexoA cMaqHBaHhfl rpaHfiq KaK oAHo ur nponeleHrfr
6onee o6u]ero ABneHVfl $asoeutx nepexoAoB rpaHilLl, BK/noqaff crpyxrypHbre Qasoaue
nepexoAbr.

Kax o4nx il3 KfloqeBbtx MoMeHToB B ycnexe Ailccepraunfi cneAyer orMerrrb no4po6Hoe r
BcecropoHHee h3yqeHile il3MeHeHrfr mnxpocrpyKrypbr, Bbr3BaHHbtx Qasoesrmn nepexo4aMil
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cMaqnBaHnfl, qenblM KoMnrreKcoM coBpeMeHHbrx MeroAoB 14ccre.q,oBaHhfl, cpeAh KoTopbtx

HecoMHeHHO HyXHO OTMeTilTb CKaHilpyrou{yro n npOCBeqilBaOU{yrO 3neKTpOHHytO Ml4KpOCKOnillo.

flpruerrn 3Til MeroAbr ilcnoab3oBaHbr Ha caMoM coBpeMeHHoM ypoBHe Bxltoqan HAADF STEM r,r

HR.TEM.

flocroeepHocrb nonyqeHHstxA.S. CrpaymanoM pe3ynbraroB He Bbr3brBaer coMHeHilr B cvny vx
coorBercrBt4ff fi3BecrHbrM 3KcnepilMeHTa/rbHbrM AaHHbtM Apyr[x aBTopoB, y6e4mrenuHoil
ilHTepnpeTaqhil, a TaK}Ke ilcnonb3oBaHileM coBpeMeHHbtx 3KcnepilMeHTanbHbtx MeToAoB.

flpaxrnvecxafl 3HaqilMocru pa6orur 3aKnoqaercff, B qacrHocn4, B ycraHoBneHilLl Bo3MoxHocn/
onrfiMil3aqnil ceoilcre Marepilanoe eur6opom noAXoAffl!14x crpyKryp rpaHilLl nph vx
KoHTponhpyeMoM cMaqilBaHiln aropofr $a:ofr, qro orxpbrBaer nyrb K ilHlxeHepilh rpaHilq 3epeH
(grain boundary engineering). Oco6esHo rurepecHofr flB/rffercff Bo3MoxHocrb nonyqeHfiff
cBepxnnacrilqHoro cocroffHLrt B cilcreMe Al-Zn nyrenn roqHoro il KoHTponfipyeMoro esr6opa
co cra B a u y cnoauia Mexa H o-Te p Mil.r ec xo il o6 p a 6orxm.

flonoxeung BblHeceHHbre Ha 3aqilry npeAcraBnrprct 3Har{hMbrMr4 il norHocrbto
n oATB e piliAe H H bl M 14 n Onyll e H H bl M 1,1 3 Kcn e p il Me HTa/l bH bl M il pe3yn bTaTa M lz1.

Pa6ora npouna xeo6xo4rrrayo anpo6aqr,to BBr/Ay AocraroqHoro HorilLrecrBa
peqeH3flpoBaHHblx ny6nuxaquit heenril) u 6ana y6e4rrenuno AonoxeHa Ha 6onuu.rorvr

KonilqecrBe (6onee 10) HayvHsrx xoH$epet4nit n ceMilHapoB, BK.nnqaff Mer{AyHapoAHbte.

Pa6ora He /thueHa oAHaKo il HeAocrarKoB, cpeAil Koropbrx MoxHo orMerilrb cneAyol4ile:

1. Ha crp.5 aerop BBoAt4T noHtrre <6onee reep4oi Sarur> no cpaBHeHro c xlr4xofr.
flaHHoe onpeAeneHile npeAcraBnffercfl HenoAXoAffr4r4M n flBnfrercfl cKopee Bcero
onucxoil.

2. lz'lcnorugoeaHile craHAaprHoro MeroAa EBSD noseonffer onpeAenffrb Kpt/cranlorpa$ro
rpaHilq c roqHocrblo 40 1o, Ho He HaMHoro nyquJe.,{nr 6onee ror{Horo onpeAeneHilff
pa3opileHTL1poBoK Heo6xo4nmut cneqranbHbre MeroAbr il onpeAeneHIR nnorHocreil
AficnoKaLlnil a6nwu rpaHhLl. ltt nilTeparypbt t43BecrHo, r{To Enn aAeKBarHoro
onpeAeneHrt cKaHeM 4rQQy:roHuutx napaMerpoB rpaHhLl Heo6xo4nua roqHocrb
il3MepeHHR KpLlcrafinorpaSnu 3epeH +0.1o. Hacxoruxo eurcoxoil AonxHa 6srru roqHocru
AnA norHoro onvcaHnfl ffB/reHilff 3epHorpaHrLrHoro cnnaqfigaHhR? 3ror Bonpoc

. npeAcraB/l.flercff HeAocraroqHo ocBeqeHHbtM B pa6ore.

3. l4emepeHHste uilpltHbt 3epHorpaHilqHbrx aur4eneuri Bropbtx $as merogarrnr,r STEM ra

HAADF'STEM 4ocrnraor 5 Hu cornacHo aBropy. OgHaxo ueo6xo4nmo yqilrbrBarb
cyqecrBoBaHile MeroAt4qecKoro yuilpeHhff, cB.fl3aHHoro c oco6esHocrnM14

Sopmrposannn ct,trHana. Ann 6onee roLrHoro onpeAeneHilR ul4pt4Hbr npocroeK
Heo6xognmo ncnonb3oBaHne npflMoro pa3peueHils e TEM nfunn'ucnonsrosaHile APT.

VxaraxHute HeAocrarK[ He yManlH]T HecoMHeHHbrx AocrorlHcrB Ar4ccepraqiloHHoi pa6orur.
flo coBoKynHocrtl nepeqilcneHHbrx paHee npil3HaKoB cr{hrao, qro B LlenoM pa6ora A.5.
Crpaymana no/rHocrbro orBeqaer rpe6oaaHnrM npeAb.flB/rffeMbrx x pa6orarrn Ha coilcKaHhe
yveHofr creneHu KaHAhAara $rrrxo-mareMarhr{ecKilx HayK no cneqila/tbHocil4 01.04.07, a ee
aBTop 6e:ycroaHo 3acnyil{nBaer npilcBoerrs i,rcr<omoil creneHr. r

flueuncxnit C.B.

AoKTop Qtt:ttxo-mareMarilLtecKhx Hayx


