
OT3bIB
Ha aBTope$epar ,qlrccepraruu Eal .rHa flasna M[xairnosfiqa

<Car'ropacnpocrpau.*ourzft cs srrcororer\rfiepar)?n6rfi cunr$ B ycJroBrr{x

c,4Br{roBoro Br,rcoKoreMneparypHoro,qeQopuuponaaux 4la noJrJAer rr
Kov n03Ll[l.toHHbx Marept-tiuloB t] vjlervil Ha ocHoBe ryrorrraBK|,Ix coe,[l,HeH14t".

npeAcraBleHHon Ha collcKar{ue f{eHoi creneHr.r .qoKTopa rexHuqecKltx Ha}1t no

cnequanrnocru 05.16.06 -flopouxonarr MeraJrJr)p rr rr KoMrro3lrrgoHHr,re

MaTepr.raJrbr

B rexrronorllu< uopourronoft MeraJlJr)?ruu .qo Hacro.f,I{ero BpeMeHI-I He HaIITJIIi

AoJrxnofo npxMeHeHLIt nporpecclrBHLle cnoco6H nory-{eHut ulget::uit Ha ocHoBe

T),ronnaBKltx coe,qI4HeHI,Ifr - 3Kcrpy3rrJr, npoKaTKa, IrITaMIroBKa, HcrIonL3)'IoIIlI.Ie

caBnroBoe 4eQopur4onanr,re Marepr{ara. B nepnyo oqepeAb 3To cBr3aHo c

He,{ocraroqHoft rz3)AreHHocrr,ro 3aKoHoMepHocrefi crp$T}?oo6pa3oBaHHr H

Sopuoaanux uzae:nuit uz nopoulKoB ryronJraBKr.rx coe,qllHeHllfi B yc;IoBtrx

npoueccoB ropeHrrJr rr Br,rcoKoreMnepaq?noro aeQopltrpoeaHnr. B cBr3u c aruM

4ucceprarJua BaNr,rna fI.M., nocBrrqeHHa.f, uccJreAoBar{Hro $y,n,4allenra,rrnrrx u

npr'IKJraaHbrx acneKToB npaKTHqecKofo I,IcnoJIr'3oBaHl-It npoueccoB caBrrfoBoro

BbrcoKoreMneparypHoro Ae$opMvpoBarrus n CBC- npoueccax (CBC-lrsue:rtuenue,

CBC-orcrpy:ux, cBo6oAHoe CBC-cNarue), f,BJrrercr aKTyaJrbHofi npo6reMofi B

HAVIIHOM Ii NDAKTI-IqECKOM TIJIAHE.

AKTyarEHocrb r.r BocrpeooBaHHocrb pa6or6r nolTBepxAaercr raKxe reM, qro

oHa BsrrroJrHrJracb B cooTBeTcTBn[ c ogaepanbHoft ueneBofi nporpaMMoft

Mrnucrepcraa o6pa3oBarur u ua1.xn Poccrziicrofi @eAepaquu <<ZccneAosaHr.rr 14

pa3pa6orKu tto nplloprrrerHbrM IranpaBJIeHHtM pe3Rtrrxs HayrrHo-TexHI4 rIecKofo

KoMrureKca Poccuu tra 2007-2014 roAbD (fK Ns II397 or 30.07.2009 r., fK lVe

14.740.1 1.0821 or 1.12.2010 r., fK Ne 14.575.21.0004 or 17 .06.2014 r.), a raKxe no

rpaHraM flpe3uaeHra P@, PO@trI, PHID u Ip.
lloloNenza, Bbrr{ocLIMbIe Ha 3aIIItlTy Eaxznrrrlr n.M., HecoMHeHHo flBlll,torcfl

BKJTaAOM B pa3Br4Tr4e HayqHBX U T9XHOJTOTZITeCKITX OCHOB CaMOpaCnpO-

cTparu{roqefoct BblcoKoTeMnepaTr?Irofo crrr{Te3a B ycnoBlljlx caBllfoBofo B6IcoKo-

reMrreparJ4)Hofo le$opMnpoBarur, correrarorqero npoqeccbr fopeHur c noJre3HLtM

r.rcnoJrE3oBaHI,IeM Terra xr4Mr.l.recKoft peaxq[u cABlzfoBoro ae$opMupoBaHllt ,4'It

nonyrleHl.Ir KoMno3rrrlr.roHHbx MaTepI4aJrOB lr u34e ui Ha ocHoBe TyTTIaBKITX

coeArHeHufi c 3a"qarHhrMt4 cBoficrBaMlt. I4rr uryrenr,r I-I ycraHoBJreHbt: 1) cl,rcreunue
'3aKoHoMepHocrr.r BJrritHHt c.qBl-IroBoro BbrcoKoreMneparjpnoro qeQoplruporartu na



Mr{KpocTp}.Kr}?y u pa3MepLI cTpyKTypHbx cocTaBJulrorqux cuHTel{pyeMblx

KepaM[qecrurx Marepr.raJroB; 2) oco6ennocru corleraHllt ropeHl{rl co caBlrroBbrM

BbICOKOTeMIepaTypttblM

ynpaBJrerrHr crpyKT'?oi
,{eQopMr,rpoBarrrreM, ooecflerlHBaIol{ero Bo3MoxIIocTb

r.I cocTaBoM clrlrTgIrpyeMbrx MaTepllaloB, noJryrlaTb

MareprraJrbr 11 r43rerfiIfl c 3aaaHHLrMIr croficraauu; 3) oco6esnocru

caMopacnpocrparrrroqeroct BblcoKo-T9Mnepar,'pHoro cI'IHTe3a B ycJIOBIitX

Bo3AeicTBH' .qaB[eHII' co 0ABI{IOM B PCAKTOP:IX Ii BIIiSHUE AABJICHH' CO CABII|OM HA

cnoiicrsa z KaqecrBo cr4HTe3rrpoBaHH6x nopouKos Ha ocHoae TiC, TiB, Ti82, MoSi2;

4) npuuumu u cnoco6u lronfIeHllt xpyrurora6apurnsx u:,uelufi ns

KOMnO3I{Il'rOHHbrX KepaM[qeCKIIX MaTepHAIOB B yCJTOBTTJIX OIITI-IMa]ILHO|O COrreTaHI.I-{

fipoqeccoB ropeHrrr co cABrrfoBbrM BblcoKoreMnepart?nlrit 4eQoplluporaNueu npu

ucuoJrL3oBaHHH fl-IApaBJrrrqecKrrx lpeccoB c MaJutMIl ycanr4flMu', 5) 3aroHoMepHocrx

@opvuporarm.r JrendpoBar rrrx r,r HaTTJTaBJIeHHBIX cnoea CBC- 3ne(TpoAaMI.I nptt

3ireKrpor.rcKpoBoM neffipoBaHr,ru u 3neKTpoAyfoBoi HarraBKI.I, oco6emrocu

crpoeHrrJr 3arrlrlrHBx noKpblTfiii B 3aBI,IcItMocrH or cnoco6a HaHeceHrrJr noKpLITHt Ii

MaTeprraJra sneKTpoAa.

flparruvecrlr 3HaqriMbrMrr psynbraraMri, notq reHHbrMrl r pa6ore BaNuna

fLM., ann.rrorc.a HoBbIe rexHoJlofl{qecKlre rplreMbl nojlarreHr4r Marepl{aroB Ha

ocHoBe Ti - AI - C, xepa.uruecrlrx usaerufr. c nanopa:uepnofi crpltrypoil,
KepaMLItIecK[x no:rrx crepNnefi, ,qJrrrHHoMepHbtx IIIilHHApIiqecKrrx crepxHei,

,4LICnepCHO-ynpOqHeEHOfO KOMnO3IIqIIOHHOTO 3JIeKTpO.4HO[O Malepllana NA
3neKTporich?oBoro Jrerl1poBaHlit It 3neKTpo,{yroBoii HarlaBKI,I, r1Jrr'tl't r13

KepaMuqecKlrx Ir KoMrlo3rl quonHbrx MarepuafloB, 3arq[ueHnue narenraulr P@.

floBbr[leHbl nDog3Bo.rlrrreJ]bHocrl u dvr*ruuonaltrue so:NroxHocru CBC'

3rcrpy3nlr An.,{ nonyqeHrllr MarepIraJIoB Ha ocuone MAX-Qa:rI cocraBa Ti - Al - C

r{ yJrfrrneHx{ Ka.recrBa r43,qertHfi, ycoBepuerrcrBoBaHo o6opy,4oeanue, pa:pa6oranu

r{oBbre 3Kcnepr.rMeHTaJrbHble cxeMbl, pei rlr3}Totulie MlrofocryrreFqaroe o6xaTHe

cr4HTe3r.rpoBaHHoro MarepLlaJra, co3aarbr HoBlIe rexHoJlorluecrue ycrpoficraa.

Mero4orrr cno6ognoro o6xarru norry,reHll KoMnaKTlrr,Ie IrJIacrriHbI c pa3MepaMlt

140*100*10 m.r, 120*80*8 uu u 80*40+8 MM r.I3 MarepnajroB Ha ocHoBe 6opnAoB H

4r6oplrgor rurana, MAX-Qa:Lr cocraBa Ti - AI - C, rlrrpoKo npt.IMeHteMr,rx B

aauaquonnofi, aBToMo6n"'rbHofi, MeraffrypruI.IecKofi npoMbllrflelrHocrr{, MeILtuI-IHe I-t

.{pyfxx olpacntx.

3[eKrpo,4oB

JIEIIIPOBAHIIJI

Cyruecrnenuoe pa:nurne n pa6ore Eaxuna lI.B. norryvmo npm',renenue CBC-

.qJIt HaIIeCeHUt 3aIIIIITHbX nOKpLITI'II MeTOAOM 3JIeKTpO-IICKpOBO|O

It 3[eKTpoAyroBofr Ha[JraBKr.r Ha AeraJrri II r.rHcrpyMeHr; BrrepB6re



nojrfreHo B HaIUTaBJIeHHoM noKpblTHli Ao 70-80 o/o uacc. xap6uattofi Qasr'r, uro

3HaqfiTeJIbHo cnoco6crlyer norrrurenulo u3HococrotKocrr4 noKpbrrl'lt'

,{ocroeepnocrl pe3ynbraroB AucceprauuoHHoi pa6oru aocrnraercr

6a:rporanuev rra crporo AoKa3arlHlrx It KoppeKTHo rrclloJlb3yeMr'x Eaxunrrrvr fI M'

Qyxgauenra.nrnr,x roroxeHllsx crp)'KrypHoil MaKpoKr{Herl'fiul' MexaHrrKll

cnJrornH6x cpea, peoJloruu, npoqeccoB ropeHrrt; npoBepKofi TeopeTl'IqecKux

nonoNenuft I,1 HoBLlx pe IeHI'rfi 3KcnepItMeHTaJILHbrMIl I'IccJIeaoBaI{lrtMl{ }I llx
Merpolo fiecKnM o6ecneuenuelr; [y6rI.IKaqutMI.I ocHoBHbx p*ynbraroB B

perleH3ripyeMbx Haf{HLIx lcaaHrrtx, o6cyNgeuueu p*yJlbraroB ,{uccepralrrl-I Ha

xon$epenuurx I{ cuMno3r{yMax, noq/qeHrreM peuexsufr or Be,Q"rqux creqlraJlrrcroB

NO KJIIOIIEBbIM BONPOCAM PA6OTbI.

llo reKcry aBTopeQepara l{Melorct cJleayroque 3aMerlarfit.

1. B pa6ore c rloMorlrblo rlrrcreHHoro 3KcnepHMeI a npoBoAltrct ptA

lccle,qoBaulrfi, HanpnMep, HeIBorepMI'ItIecKoii peo4unaunvect<ofi uoAelu CBC-

3Kcrpy3llll, TeMneparypHbrx uolefi n uarepna:rax Ha ocHoBe MAX-Qa:rr cocraga

Tt-At- C u gp. O4Haxo n aaropeQepare Hllqero He cxa:aao o6 oco6enHocrsx

npl4MeHteMbrx MareMarI4qecKI'IX MoAeJIeil, aHa,lll{3e r ooeclle'reHl'Iu I4x aneKBarl{ocrll

HCCleAyeMOMy npoqeccy?

2. Illecrofi BbIBoa no al{ccepraurru cQopMyr poBarr HeaograrorrHo KoHKperHo'

3aecr aorNl*,r 6rru npunegenu co6crseHHo caMll peKoMeH,{aqI4I'I orHocl'IreJrbHo

BJrHrrrrxr rexHoJrorFIecK[x ycJloBl.Iii (pexlrMoB) fi KoHcrp]'KrrlBlrbx napaMerpoB

o6opygonanur npoqeccoB CBC- srccrpysllll u CBC- cNarm Ha aoJryqeHl'Ie

Ma reDuaroB h u3Ae,lfifi c aa.!.aHHot crpyfirypof.

OtMeqeHHHe saMeqaHrrt He BJrrlrllor Ha ocl{oBHble reoperlrqecKr'le !I rpaKTlrqecKlie

pesy.trbtrrlr al,icceprar[&r. Pa6ora o6:raaaer B]ryrpeHHHM e,4{IcrBoM, coaepxlrr HoBbIe

Hq rHlre pe3yJlbrarbl Ir noJIOXeHI{t, BLIBI'IraeMbIe ,4lr nyonn'*lofi 3anFTbI' KOTOpBIe

cBrr,uereJr6crB]'ror o mrfioM BKJIaae a3Topa $'Icceprar.Pflr FaxI'IHa II M r nayr<y'

Ha ocHosaH[r'r H3JIoxeHIroto cqllram, qro Arrccepraql'toHHa'I pa6ora Eaxuna

II.M. ua reMy: (CaMopacnpocrpaaarolqnica Br,IcoKoreMnepar)?Hl'rt cuHre3 B

ycJroBrrr:x caBrrfoBoro BblcoKoreMneparypuoro geQopr'lnporanrfl Ntl noJryrleHut

KoMrro3liqlloHHlrx MarepllaloB u uzgettuit Ha ocHoBe ryforuIaBKlrx coegnnenufin,

npeacraBJlter co6ofi nayvno-rra.ruQuxaqronnyro pa6ory, r Koropoi Ha ocHoBafiuu

Br,rnoJrHerrHr'rx aBTopoM I{ccJreaoBanufi peuena HayqHat npo6JleMa pa3pa6orKl4

HayrrHbrx I-i rexrororuqecK[x ocHoB npoqeccoB CBC a yuourxx caBl'IfoBoro

BbrcoKoTeMnepaTypHoro

MarepI{aJIoB ri H3,EenIIn

geSopvr.ryoaautu rnt nonfreHl.It KoMno3rrlvouHbx

Ha ocHoBe r)'roIIJIaBKEx coeav]dell:gi c 3aAaIlIrbIMlI



Symuuouamnrruu xapaKTepIrcrI-IKaMI-I alrq Hyx,q pa3JrrrqHbrx orpactet

IpoMLIIIJIeHHOCTTT, I{MercIlat Ba]KHOe XO3ttCTBeHHOe 3HaqeHlre, a rapKe rr3JloxeHbl

norr,re nayuHo-o6ocHoBaHHble rexHrrqecKlle pelneHrrt, BHe,qpeHI{e Koropbrx BHocl-lr

3HA'IUTCIbHI,I' BKNAA B PA3BIiTXE CTPAI{bI,

Tar<nu o6pa:ou, MoxHo 3aKrloqurb, vro pa6ora coorBercrBygr Kprrrepl'ItM'

ycraHoBJreHHLIM rpe6oaanraxlru [. 9 "llo,'roxeHl.rt o [optAKe npucyx.qeHlit 1,^{eHEx

creueneii", yrBepxAeHHoro llocranosneHueNr flparure:rrcrra Poccuficrofi

OeAeparluu Ng 842 or 24 cenrx6pr 20 I 3 ro.qa (c lr:uenenl'uull u .{ono:rueulunrlt),

rpe,4T,tBJrreMbrM K.qoKTopcKrlM nlrcceprarlrrtM, a ee aBTop, Eaxun flaeer

M[xafiroBfi.I, 3acJr),tolBaer nprrcyxaeHllt yrenoii creneHll .4oKTopa rexHllrrecKrlx

Ha)'K no cfiequaJlr,nocru 05.16.06 -Ilopouroaar MeTaJIJIX)rtu u (oMno3rlquoltHble

MaTgprra.Jrbr.

3ac,ryxennrrfi ,4exre:rt naytr P@,

AoKTop rexr rqecKrx nayrc, npoQeccop

xa$egpu "Texuo:roruu u obopyaoaaalte nflueBhrx

rr xuMnqecKrrx npo[3Bo.{crB" OfEOy BO

<Tav6orcxufi rocyaapcrBeHHbli rexHIi.{ecKI.I[ yHfiBepcurer)
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