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o$ltt1tlanbHoro orrroHeuTa Ha ,qlcceprarluro M[poHoBa Ceprex lOpreouua
(MexaHr.r3Mbr nnacrD.recKoii AeoopMarlr.rn I,l gBonloq{r Mr.rKpocrpyKTyphr rrptl
MeTaJIJIoB TpeHLIeM c rlepeMerrruBaHl-.IeM) rlo crreqllairr,Hocrlt 01.04.07
(oHAeHcr;rpoBaHHolto cocTotHllt)) Ha coucKaHue yqeHo[ cTeleHLI

Ha TeMy:

o6pa6orre

<<@ugtra

aoKTopa

!pa3uKo-MaTeMaTaqecKtlx HayK

AKTya.'lLHocrr, TeMr,r AIccepralluI|
Ou3lj(a 6onhu[x (nmencunnlrx) Iracrr.IrrecKrrx AeoopMauuii, co3AaHlie Ha 3Tofi ocHoBe

HoBhrx Marepr.IaroB tl Texnolloflfi zx o6pa6orrur BaxHoe HarrpaBreHae coBpeMenaofo
MareplaJroBeAeHrr. OAna u3 rarux rexHoJrortiii - o6pa6oma rpeHrreM c rrepeMerrr,rBaHueM
(OTn). B Eacrorruee BpeMr oHa HarrJra flplrMeuer][e B KalrecrBe rrprrHrllrrrranhuo HoBoro
r'leroAa cBapKu MeranJrriqecKux MareplrilloB B TBepAoM cocrorHnll. Brrcoxue clyxe6uue
cBoiicrBa nory.raeMbrx I]prr 3ToM cBapHbrx coeA{HeH[i npuBer'ru K ee uupoKoMy
IlpaKTlrtecKoMy I-rc[oJIL3oBar]lIIo.

Oco6ennocrrro SToii TexHo,Tortir{ t{BJttKrrc[ qpe3Bb]rtaiiHo c,'loxHble ycnoBlrt BHeI[HIrx
Bo3AeiicrB[ii - lpeAenr,Hhre crerreH[, Br,rcoKue cKopocrlr n reMrreparypbr geQopuaquu, a rou
rrrc,'re, B npotlecce lepeMerrrr.rBaHnr pa3Hopo,qrrbrx Marep[alroB. Ouenugno, .{To .{arbHeiiuee
pa3Bur[e OT|I HeBo3MoxHo 6 noHnMaHrr' qpn:uuecr<ux lpoueccoB Sopul.rpouauta
Ml.t{pocrpyKTypbr u clyNe6nlrx cBoiicrB Marep[a-[a B sTrx ycJroBrrx. Mexgy reu, HecMorpt

Ha no.{Ta 3O-nerHafi oultr 14 HTeBcHBHoro [ccreAoBaHIUI 6o,'tbtlIux n,racrE.recru x qeSopuaqui;i,

Bo[pocr,r Or43r.rKu rrJracrrrqecKofr AeoopMarla[ B yKeBaHHbrx BErlre 3KcrpeMzlnbHbtx ycJroBrrrx

o6pa6orKv parpaoo raHbr cna6o.

KaK B!I.qHo, npoBoA[Moe B ,4rlccepralllr[ llccJle,4oBaHxe, HarrpaBreHHoe Ha BbItBrlIeHIze

MexaHu3MoB rrlracrlqecKoii AeQopMarla[ rr 3BoJrroq[u Mr-.rKpocrpyrqypbr n lpoqecce OTII

ulapoKofo Klacca MeTaillaqecKux MaTep[aJToB, IIo3BoJIteT, Bo-IIepBhIx! BbItBIrTb HoBbre

Qll:uvecrcae 3aKoHoMepHocrr,r 4eQoplraquouuoro rroBeAenu{ 3Tl.rx MareprrarroB B

3KcrpeMarbHr,rx ycroBrirx leoopMarlurr; Bo-BTopr,x, cyu.tecrBeHr{o pacurrprrrr, Bo3MoxHocrrl

rexHo,'ror[ii OTI].

Tarulr o6pa:ou, TeMa ar-jccepraur{a C.IO. Maporona npeacraBrTrer co6oii rzarepec, rax c

Hay.iHoii, TaK E c [paKTr.rqecKoi Toqe( 3peHLIt, 11 ee aKTya]'Ir,HocrE, He Bhr36rBaer coMHeHr.rii.

Horurna nporeqenHblx r.rcc,reAoBaHfl fi r noJ.ryqeHHbrx pe3yJrbraroB

B pa6ore rlpoBeaeHo cricreMaraqec(oe [ccneaoBaH].re ocHoBrrsx 3aKorloMepFocrefi

3BoJuouur4 Mr.rKpocrpyKrypbr s xoae OTn B yclroBlrrx cBapKrr MeraJrJrlrqecK[x Mar€puarrroB B

TBepaoM cocrorHr.r[. BbuB,reHrr o6rque n cneqaQlrvecxrze oco6enHocrri lr MexaH[3Mbr

crpyxrypoo6pa:onanr.rr B pa3lr[qHbrx Meralrl]rrqecK[x Marep[aJrax u ycJroB[rx ,ueQopMarlalr.

flpuuexarerrnHuu ocobeHHocrrMrr rrpoBeAeHHofo r.rccJreAoBaHr,rr, olpeAeJrrrBrx[Mr4

HAYTIHYTO HOBT,I3IlY IONYTIEHHbIX P$YJIbTATOB, 'BJI'IOTA', BO-IIEPBbIX, UCTIOJIb3OBAHIIC

IltipoKofo c[eKTpa MeTzulTrrqecrulx MaTepua,'roB, pa3n[qamqlzMcrl T[noM Kpt cTaJ'tJ'][L1ec(ot
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peurerKrr (|IJK, OI{K, f Y), oueprueii ae$eKra yflaroB(u (or ̂ l 160 4o: 20 u,{x/ll'). ypoencu

$a:oeoii necra6unrHocrr-r ti TeMfleparypoi rraBreHut. Bo-BTop['tx, [poBeAeHte uccreAoBaHr.jii

Ha pa3Hbrx cTpyKTypHbIX ypoBHtx c [pIlBJ]eqeH[eM coBpeMeHHbIx MeroaoB cTpyKTypHoro

aHaJr[3a, B roM q[cJre, opurrHaJILHbIX c[eqlraJlhHo pa:pa6oranurrx llero4oe 4lrSparIluri

o6paruo pacce.aunux :,lerrponoa (EBSD).

K 'ucjry Ha[6oree BaXHLIX pe3yi]braroBj tiMeloqrlx cyulgcrBeHHyto EayrrHyIo

H O B 113 Hy ! MOXHO OTHoCTII:

(1) Burereuu 3aKoHoMepHocrlr $opuupoaantu Kpxcrar,'Iorpa0u.IecKoi TeKcrypbl B rlpoqecce

OTfl uxpol(oro Kr'racca MeTaIIJII{qecKIjx Mareptiaj]oB. Cpeglr nux: I - ee 6n[3ocrl' K rlaea,rr,rloii

TeKCType [pocTofo casl1rra:, 2 - 3aKoHoMepHocTLI [3MeHeHrlt B 3aB[CI/lMOCTll OT Trlrla

KpucraJrlr[qecKoii pelnerKlr ti :ueprlu le$erra ynaKoBltr,t; 3 - BslcoKat qyBcrBurelrhHocrb K

coorBolreHlro cla s lfIY MareprlaJlax; 4 - o6pa:orauue rIcKrrcqLITeJTbHo cl,rnbHoii (B 50 pa3

euue yporna Qona) rercrypn rpu OTII MafH[eBbIX crrJraBoB.

(2) Vcrauoaleunr ocHoBHLIe MexaH!3MLI AeSopuaqun E llepeoprieHTauu]'l Kpl'Icra,r,ruqecKoii

perlETKx B rlpouecce 3Bonroqlt[ 3epeHHoii crpyh"Typbl e xo,ue OT[I, Koropa-,r, Hapt.try c

reoMerpuqecKuM :$Qercror'r, BKJIIoqaer Qparueuraulrro Kpl-'Icra.Jrr[qecKoii peuerK[,

peKplrcTanJlll3aulftl [o npepblBlrcToMy MexaHIBMy, MexaH[qecKoe IB0I'IHIIKoBaHl{e!

o6pa:ooanue ABoiiHrrxoB orxlrra u xoHBepreHqurc 3epeF. flor<a:ano. qro orHocrrerbHat ponh

3Trix Mexarrrr3\{oB, HaprAy c r[noM (pucrarrrHecKofi pelllerKrl rI TeMneparypoii o6pa6orxlt,

onpe,qeJrrercr 3Heprrlefi aeQeKra yla(oBKlr. B xy6uvecrux Kp]-rcrallJlax [pL BbIcoKIrx

3HaqeHlurx 3Toi Be,1uqI,IHr,I .{oMl,lHllpyrou}'lo pon5 B 3BoJIlou[[ MuKpocrpyKrypbl lrfpaer

MexaH[3M $paruenraquu. B npoqecce ee yMeHblIeHI,It lllltl rIoBr,IIueH[t reMneparypbl

o6pa6orKr-r Ha6rroAaerc[ rlepexo.{ K flpepblBlcroi pel(pncralnlr3allurl B ffIY lleraruax

3Bojrroq[r 3epeHHoii crpy(Typbl TecHo cBq3aHa c QopltrponauleM ocrpof

rpucrannorpaQrmecroii TeKarypbl, [p[Bo,{tn{ei K TIACTIIIHON (OHBEP|CHIII{'I

KpncTarT]rorpa0uqecKlrx oprreETLIpoBoK coceaHr'IX 3epeH B 3oHe rIepeMellluBaHrirl

(3) C ucronr:onanueM MeroaoB EBSD-peKoHcrpyrllr .'1 Ml'IKpocrpyrryp BblcoKoreMleparypHllx

Sa: noxa:auo, .ITo B crpyKTypHo Irecra6n'rbHoM TaraHoBoM cn,llaBe Ii Qeppxrno-llapreuonurrx
cranrx Sopmupytorqrlect B rlpouecce o6pa6orru HrtroreMfleparypHne Qa":lr uaclegyror

4eQopuaqnouuyro reKcrypy Bbrco(oreMleparypHoi Qasrr n xapar<reprtytorct pa3Btrroii

.{eoopMaunoHHoii cy6crpyrrypofi, lptBo,{tqeii K He6oJrr,uliM, Ho c[creMaraqecK[M

otKroHeH rv or l i , lear' lbHbl\ op eHlaut|oHHblx coolHouieH14t

(4) ycraHoBireHo, qro aHoMu!'lLHLIii pocr 3epeH B npoqecce orxlrra noABeprHyrblx OTII

Marepr,rajroB TecHo cBt3aH c MaKpocKo[[qecKot Heo,4HopoaHocr6lo MllKpocTpyKTypbl B 3oHe

o6pa6orxu u ro,rrerct BaxHbIM OaKTopoM OopMI-'IpoBaHIrt reKcrypbl peKpfcrannr'I3al]ari.

Crenenr o6ocuosaHHocrlr lr AocroBepHocr[ HayqHblx pe3yJrbraroB rl B]'rBoAoB

o6ocuoeaHHocrr [ .qocroBepHocrb HayrrHblx pe3yrbraroB l'I BbIBoAoB, rloilyqeHublx B

ar.rccepraqru, onpeaenrllorct, Bo-nepBb1x. ssrcorcoxea,raQouupoBaHHblM llcrIoJIL3oBaHreM

coBpeMeHHbrx MeToaoB cTpyl(rypHblx I'IccJIeAoBaH[fi! BXJ]IOsarOU{tiX e Ce6l rauecreenuyn l't



KOrllqecTBeIlHyro MeTannofpaQurc, LIccJIe.{oBaHLIe cIIeKTpa pa3op[eHTI-.IpoBoK

KpllcTalrorpaolll]ecKoii TeKcTypbr MeToAaM\4 AnOpaKI[r, o6paTHo pacce{HHbrx 3neKTpoHoB co

3riaqrflenbHoi:i (Ao necxoJllxlrx AecrrKoB Tbrc{q :epen) crarucrrxoii aHa,T[3r-rpyeMhrx
rrapaMerpoB 3epeHHoi crpyrcypu. Bo-nropHx, r.rHTeplperaqueii 3Kcflep[MeHTaJTr,Hr,rx
pe3yjrbraroB Ha ocHoBe coBpeMeHHbrx rrpeAcraBreH[i lI MoAerei;i ae@oplraquouHoro r]oBeAeHr.rt
MeTaLItJtUqecKlix Mmepl,Izu]oB,

O encoxoii AocroBepHocr[ rrolryqeHHbrx pe3y.]r6TaroB cBllAereJrbcrByror raK)r(e llx
aflpo6aqu, Ha pa3n{qHbrx MexAyHapoAHr,rx HayqHo-TexHuqecrnx xouoepenqrux u ny6,ruraquu
a 94 nayunlrx rpyaax, BKnroqar 53 crarba B BeAyrrl[x sapy6exuux rcAauri{x u lr,{auurx,
BKr'rrcqeHHbrx B rlepe'reH6 BAK.

3uavlrvocrr pely,rbraroB, rloJryqenHblx B Altccepraqlllr, AJrq HayKfi lr npaKTnKrr
Hay,iHalt 3Haqt.tMocr6 pe3yJrrTaroB 3aKlroqaercr B BbrrBreHr[ uorrx $rz:uvecxrzx

3a(oHoMepHocreii, o6uux u c[€ql,0u'{ecK[x oco6eHHocreii crpyr<rypoo6pa:oBaHl,Irr B rrlipoKoM

Krracce MeraJTI(iqecK[x MarepniuroB B ycJroBnrx Bb]coKnx crereHeii, TeMleparyp u cKopocreiri

4e@oplraqun. 3ru pe:yrlrarn [peAcraBJrfior co6ofi sHa.IIIreJIbHbrii BrcqaA B peueHfie

Syngalrenrarutrx rpo6,relr Qn:uxn rrJracrrrrecKofi ge$opuaqrm B yKa3aHHhrx Brrrxe
1Kc tpevarbHbrx yc roBntx BHerxHr4x Bo3aeilcrBxii.

l IpaKTlI']ecI{ar 3HaqtlMocrb pByJrbraroB r?rccJreAoBaH[r o6ycnoBneHa
BO3TTTOXHOCT6TO I,IX np[MeHeHr.Ir ,qilr qeneHalpaBneuuoro $oplulpoaannx neo6xo,{ullrrx

lapaverpoB MnKpocrpyKrypbr B rrpouecce OTII, omnun:aunrz rexHoirorrrii oroi;i o6pa6orrcu u

cyuecTBeHHofo paclulipgHurr go:r'.roxnoctefi TaK[x TexHoJIortIi aiul Ix[poKorc Knacca

Meraruu{irecKux MarepfanoB. KpoMe roro, pnq pa:pa6orarruux B .q[cceprarl[u op[rrrHaJrbHr,rx

verogur (EBSD)-aHarrr3a Moryr 6nrr ycnemno [crroJrb3oBaHbr gtrlr yr,ry6renuoro anatu:a

IIpo]-IeccoB crpyKTypoo6pasonanru o npal{Tlr(e HayqH6rx IrccjreAoeaunii.

3alreqanuq no auccepraquouaofi pa6ore B qeJroM

I1o pa6ore MoxHo cAelrarb creryroulrie 3aMeqaHr{r l{ uoxelraH[r.aarbHeiiuero pa3Burxq

l.IccreaoBaHrrii:

1) rlp BH'raiiHo lHTepecHr,rM 6buo 6br npoBecr[ cpaBH[Terr,Hr,rii aHaru3 Bbr-qBreHHbrx B

,{uccepraur{rr 3aKoHoMepEocrei:i c na6noAaeuulru npl, Apyrux ,q}.rHaMr.rqec(Irx c[oco6ax

Harp)xeHrr. Hanp Mep. cBapKe BspbrBo\r l,rJrr nuHaMrqecKoii l iHTeHcrBHoi nracruqecKofi
ge$opuaqrz. K coxarenno, r pa6ore raxoii aHarlr3 orcyrcrByEr.

2) HeAocraro,{Ho BHlIMaHug yae"'IeHo B pa6ore n {cc]reaoBaHuro (unu ana,ru:y c

lpnBneqeHr.r€M nllTeparypur,rx garurrx) anurnu.a peNulron o6pa6orxn n oco6ennocreil

QopMrdpyrcIlleiic{ [pu 3roM MrrnpocrpyKTypbr Ha Qr43[Ko-MexaHxqecK[e cBoiicrBa cBaplibrx

coer[HeHrrii. B pa6ore raKoii aHa,Trr3 ofpaHt'qgH Jrnu-rb p%ynbraraM[ [cc,reaoBaHr.rt

Mr-i(poTBepaocTn.

3) Ilpo,qo,D(eHue r{cc.rreaoBaHr.Iii no'teMarixe A!,IcceprauxoEHoii pa6otr rpe6yer. na rra[r

B3nrtl, npriBneqeHu-tt lpocBe,r[Balorqeii 
-3neKlpoHHoii 

MltKpocxonll'I - Harl6o:ree
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lHoopMarr.rBHoro MeroAa arrecrarlr { Mr-rKpocrpyKTypbr Ha 6oJree H[3KoM, rro cpaBHeH[rc co

cKaHnpyrcllleii 3JreKTposHoii MuKpocKorruei, Macrlra6HoM ypoBHe.

O6rqar xaparrepncrrrKa ancceprar!uoHHofi pa6orhr

B ueroM, HeaMorpr Ha cAeJIaHHbIe 3aMeqaHut, lpeacraBneHHajl arrcceprau[t BbIrIoJrHeFa

Ha BbrcoKoM HayrrHo-TexHurrecKoM ypoBHe ll [peAcraBJlter co6o[ 3aKoH']eHHyro

nayvuo-xraruSuxaunoHHyro pa6ory, BbrrroJrHerrH'aro Ha aKryaJrr,Hyro reMy rr lIMenulyrc BaxHoe

HayqHoe 3EaireH[e. Ha ocnosaH[u BbIrronHeHHhIX aBTopoM xccJleaoBaHl-rii [ony'JeHa

coBo(yrHocrb HayrrHLrx pe3yn6TaroB. Koropbre lloNno xaa,rlrrlnqupoBarr, KaK HayqHoe

AocTrrxeHr.re. Tarr.ru o6pa:olr, AlccepTaIIlIoHHat pa6ora coornercrnyer rpe6ooanlrxu

<<lloroNenlr.s o floptAKe npucyxAeHDl yqeH6lx crefleHeii)). a ee aBTop 3acryxljBaer

lp[cyxaeHr-rr [cKoMoil y.reHof creneHlt aoKTopa Qr8[Ko-MareMar4recKld HayK flo

creqrzamaocru 0 1.04.07 (OrlsrIKa KoHAeHcIrpoBaHHoro cocrotHtrt).

OO'llryrarrr,H6ri omroHeHT,

:aae4yoruri,ra6oparop[ei QLI3IIKIr crpyKrypHblx

upeopallenzii @egepa,'mnoro

rocyaapcruennoro 610axcrHofo yqpexaeu[t

uayru I4nclryra $IBIKII nporrHocr[

I-,l MaTeprra.JroBgaeHut cu6tipcKofo oTAenaHut

Poccrftcl(ofi aKaAeMr.rrr HayK, roKTop

Qr3rrKo-MareMarl{.]ecKr,tx HayK, npooeccop

634055, r. Toucx, npocn. AKa.{eM[.recKnii, 2/4,

re,r.: (382-2) 53- 15-69, (382-2) 22-50-15,

$axc: (382-2) 49 -25 -1 6,

e-mail: tyuments@phys.tsu.ru

TroMenqes
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fl o.{ruab A.H. TtoMeHIIeBa yaocroBeptlo,

y.reHhri ceKperapb @eaepaJllHoro rocyaapcrBeHnoro

6rc,{xer Hor o y,rpexAeHru Ha) Kr tr4Hcrnr}T%F€rRT\

lportHocTr.r ri MaTeprlaJloBeaeHwr

Cu6r.rpcKoro orAeneHrr{ Pocc[fi cKoi,i

Hay( aoKTop rexHualecK[xi aoIIeHT flaeruanos
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