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oQraqnanrHoro oI[IoHeHTa Ha Ar4cceprarlr4oHHyro pa6ory -flxy6oea Yrraapanu

lllepanueBl4ua Ha reMy <@ragrzxo-xr.{Mr4qecKr4e ceoficrsa zllroMr{Hr4eBoro crrJraBa

AX5K10 c KaJIIIII,IeM, crpoHul4eM vr 6apneu>, fipeAcraBneuuofi Ha cor4cKaHr4e

yueHofi creneHr,r AoKropa $r.rnocoSHw (PhD) - AoKrop ro crerlr4ilirbHocrr4 6D071000

- MarepraarroB eAeH Lre r4 TexH oJr orr4fl H oB brx M arepr4 utrroB.

ArcryansHocrb reMbr Alrcceprarlr{H. ArrclruHneBbre crrJraBbr rrrr.rpoKo

npl4MeHtroTcq B pa3nllqHbrx oTpacn-rx npoMbrrxneHHocTr4 B KarrecTBe MaTepr4illra I'nA

Aeralefi MarIrr{H I4 MexaHr43MoB caMbrx pa3Hbrx Ha3HarreHuit - or brrroeoft TexHrrKr4

Ao nerareJrbHblx anlaparoB. OAuaxo MHofr4e Malrr4Hr,r v MexaHr43Mbr ilpn 3ToM

noABep)KeHbI 3HaqHTeIbHbrM Harpy3KaM: y[apy, rlr4Krr4qecKoMy r43MeHeHr4ro

TeMleparypu, nra6paqwr 14 T.rt. VqrarHeas Bbrrrrer43JroxeHHoe rrpr4 KoHcrpyr4poBaHur4

Aeralefi ,t MexaHI43MoB neo6xo4rauo BcecropoHHee r43) reHr,re ceoftcre 3Tr4x

CTIJIABOB.

B nocneAHl4e roAbl HHTepec K co3AaHvro H BHeApeHr4Io npr4Hrlr4rrrra[bHo

HoBbIX KoHcrpyKIII4oHHbIX Marepr4a[oB, o6raAalorurax rroBbrrrreHHbrMr{

MexaHI4qecKI,IMpI u 4evrnSr,rpyour,rMr{ ceoficreaMr4 no cpaBHeH[ro c rpaAr4urloHubrMr{

MarepI{iLIIaMI4, Bo3pacraer. lloorovry pa:pa6orxa vr nccJreAoBatr4e HoBbrx

iLrIroMI4HI{eBbIX cnJIaBoB c pa3nllqHbrMr4 Jrerr,rpyrcUr4Ml4 KoMrroHeHTaMr4, ycrofiunntx

K arpeccI,IBHbIM cpeAaM vr cuoco6nrrx K paccer4BaHr4ro 3Hepfr4r4 xole6auuft,

tBr-srorcs BecbMa axryamHoft. Cnraerr cncrelru Al - Fe Br,r3brBaror dolrurofi

I,IHTepec B KaqecrBe KoHcrpyKur,roHHoro Marepr4ana. B cB.[3l,t c reM, qro BTopr4.rHtrfi

zLrIroMpIHtIff uoxer coAepx(arb AocrarorrHo BbrcoKoe coAepx{aHr4e x{ene3a- lo 50% on

He HaxoAI4T IrrI4pOKOfO tIpI,IMeHeHr{f Lr3 3a Hr43KHX [pOr{HOCTHbTX Xapar{TepprcTr4r{.

OrcroAa paspa6orr<a HoBrIX cilnaBoB Ha ocHoBe raKoro Mera-[Jra flBJ]rerct

ilepcrreKTr{BHbIM.

O6urrae nprrHqr{[br rocrpoeHuq H crpyKTypa paOorrr

luccepralllloHnat pa6ora cocror4T r43 BBeAeHI{r, rrerbrpex rJraB, BbrBoAoB,

crII4cKa nl4Teparypbl 14 rlpl4no)r(eHuia. flucceprarlr4s r{3Jro)KeHa Ha I32 crpaun[?x

KoMrrbrorepHoro ya6opa, BKrroqar 32 ra6ruzqrr, 66 pr4cyHKoB 14 106

6u6 tmorpa$ra.r e crcrax H ar4MeH oe aHufi .



Ilepnan rJraBa Ar4cceprarlr4r4 rrocBflrrleHa o6sopy nl,Ireparypbl no crpyKrype

u csoftcrBaM crrJraBoB aJIIoMvrHr4fl, c x{e,te3oM, KpeMHVeM v uIerorIHo3eMeJIbHbIMI4

MeranJraMr,r. B o6sope nr{Teparypbr paccMorpeHo raKxe oco6euHocTl4 oKl4cJIetr4fl a

3neKTpoxr4Mr,rqecKoro rroBeAeHr4r KoMrroHeHToB cocTaBJUIIouI4x OCHOBy CIJIaBOB

cr4creM Al-Fe, Al-Si ra Al-Ca (Sr, Ba). fraea 3aBepluaercq BbIBoraMu no o6sopy

nr4Teparypbr 14 rlocraHoeKofi saraqn.

Bo nropofr rJraBe Ar4ccepraqr4rr cor4cKareJreM rIpI,IBeAeHbI pe3ynbrarbl

[ccJreAoBalr4fl TeMrreparypnofi 3aBt{cLIMocrLI ren-noeuxocrl4 kr ugnaeneHrafi

TepMoAr4HaMurrecKr/rx $ynxqura alroMl4Hl4eBoro crIJIaBa AX5Ki 0,

1,ro4raQraqnpoBaHHoro Kiurbrlr{eM, crpoHIII4eM Lr 6apuelr. Buepnrre Mfl AaHnofi

fpy[rrbr crIJraBoB cor,rcKaTeneM ilonyr{eHbl TeMnepaTypHble 3aBI4OIIMOCTI4

rennoetmocru w raglrenennfi TepMoAI4HaMI4r{ecKI,D( tpyHxqlara, KaK 3HTalIbrII4q,

3Hrponnq 14 3Heprus lu66ca B rrrr4poKoM r4HTepBa-[e reMrleparypbt. llolyueHHute

xapaKTepr4}TvrKvr crrJraBoB uMeloT $yH4arr,renralrnrrft xapaKrep kr AorlonH{rcT

cTp aHr4rIbI c ooTB eTcTBylo TIIID( crlp aBorrHI4Ko B.

B rpereii rJraBe Ar4ccepragr 4r4ecepraHToM rrpeAcraBneHbl pe3yJlbrarbl

TepMofpaBr4MeTpr4r{ecKofo r{ccneAoBaHvfl KI4HeTI4KI4 OKI4CIeHUS a-ilr0MI4HI4eBOfO

crrJraBa AX5K10, uo4z@r{rlr4poBaHHoro K€LTIrIII{eM, crpoHul4eM, Oapneiu Lr

ycTaHoBJreHo, r{To B TBepAoM cocTosHl,Iu oKI4CneHI4e CIIJIaBOB [OArII4H.fleTCq

runep6olu.recxofi 3aBr4cr4Mocrr4. Onpe4ereuo, rITo Ao6aexIa Mo.qIa$nql4pyloull4x

KoMrroHeHToB yMeHbrnaror ycrofiuunocrb I4cxoAHoro crIJIaBa AX5K10 x orucleHl4ro.

l{p" 3ToM Ka}Ky[Iascr 3Heprnr oKr4creHl4q cnJIaBoB npu uoar,rSuul4poBaH14I,l

yKa3aHHbrMr4 MerilrrJraMr4 yMeHbrxaercr or 178.0 ao 98.5 xlN/naonr, a LrQTvrlr^Hafl

cKopocrb oKI4cJIeHrrq I4Meer rloptAol( 1 0-a r<r/la2'c.

B 3aKrroqurenrnofi uern€proft rJraBe pa6orrr coI4cKareJIeM o6o6uenu

pe3ynbTaTbl noTeHrluocTaTr,rqecKoro I4ccJIeAoBanfl4fr aHOAHOTO nOBeAeHU-[

aJrroMr4Hr4eBoro crrJraBa AX5K10, rro4u$I4uHpoBaHHoro KaJIbuI4eM, crpoHul4eM 14

6apueu, B cpeAe 3neKTpoJrr,rra NaCl 14 rroKa3aHo, rrro nro4ra$raqupyloul4e Ao6asxa Ao

1.0 vac.o/o yBenuqlrBaroT Koppo3r{oHrryro crofir<ocrr, I4cxoAHoro aJIroMI4HI4eBOfO

crrJraBa AX5K10 Ha 50-80%. llpr,r oroM 3HarrnrerbHo yBenur{I4Baerefl

rrr4TTr{Hroycroftvnnocrb crIJraBoB, o qeM cB[AerenbcrByer cMerUeHI4e [oreHLII4anoB

Koppo3r4r4 v nprrrvHroo6pa:oeanvrfl e 6oree rloJloxurenbHyro o6lacrr sHa'IeHuil.



Anropou rloKa3aHo, qro B nJIaHe Koppo3r{ouuoft croilxocrz 6onee [epcrreKTr4BHbrM

-sBilflercfl crrrtaB AX5K10, rrlo4z$IaqupoBaHHufi ralrqueu. VcraHoueuo, rrro c

pocroM KoHIIeHTpaWV XnOpI4A-r4OHa B SneKTpOnUTe Cr(OpOCTb Kopp}3vrv cfrJraBoB

yBenr4qr4Baercq B ABa patsd, He 3aBr4cr,rMo OT r4X Xr4Mr4qeCKOfO COCTaBa.

CreueHr o6ocnonaHHocru rr AocroBepHocrr.r ocH o BHbrx pe3yJrbraroB [l

p e r(o M e HA atluit, c Q o p uyl rr p o B a H H br x B A u c c e pr a rI u tl

Brreo4u Lr rroJroxeHr4q, c$opuynnpoBaHHbre PhD-4orropaHroM,

ooocHoBaHbl [oJryrIeHHbIMI4 pe3ynbraraMh [poBeAeHHbrx KoMrrJreKca

cr4creMarr4rrecKrrx DKcrrepr,rMeHTalbHbrx r4ccneAosannft .

B xoAe 3KcnepI4MeHTa aBTopoM r4crroJrb3oBaHbr Hr4)KecneAyrour4e MeroAr,r :

-MeTOA I,ICCIeAOBaHLTI TeIJIOeMKOCTT4 CnnaBOB B pexr4Me (oxJraxAelHr4s>> c

I4crIoJIb3oBaHI4eM aBToMarl{.{ecxofi perl4crparlr{r4 TeMrreparypbr o6pa:qa or BpeMeHr4

OXNA)KACHH';

-TepMorpaBl{Merpllqecxufi MeroA t43yqe]F.ufl Kr{Herr4Kr4 oKr4cJreHr4r crrJraBoB;

-3neKTpoxI,IMI,IqecKI4fi ueroA I4ccneAoBaH:]1lfl aHoAHbrx ceoficrs aJIIoMr4Hr4eBbx

crrJraBoB rroreHrlr4ocrarr4qecKr{M MeroAoM Ha upra6ope lII4 50- 1 .1 ;

-Mr{KpocrpyKTypHble I,IccneAoBauwfl [poBoAr4nkrer, Ha MerannorpaQzueucona

Ml4KpocKorre MapKr,r EuonreA MMP- I .

flpar<rnvecKaq 3Haql,IMocrs pa6orbr 3aKJrroqaercfl n pa^:pa6orKe cocraBa

HoBLIX c[naBoB 14 Merannyprr4r{ecKoro cnoco6a yJryr{meHu{ Koppo3r4ouuofi

crofirocru aJIroMI4HI4eBofo crrJraBa AX5K10, nro4H$raqr4poBaHr4eM Killbur4eM,

crpoHrlrrerra, 6apueu, 14 ga:l\vre r{x MarrbrMr4 rrareHTaMu pecny6nzxu TalNuKr4craH.

Ha ocHoBe upone4€uurx r4ccneAoBawui4 pa:paooraHsl cocraBbr

Koppo3l4ounocroffrux crIJIaBoB, Koropbre upeAcraB,rrrror [paKTr4qecxuir uurepec. Ha

cocraBbr pa":pa6oraHH6rx crrJraBoB Ar{ccepraHToM rroJr} {eHbr 2 MaJrbrx [areHTa

Pecuy6nuru Ta4xuKr4craH, J\1b860 or 0i .12.2017 er J\rsl004 or 14.06.2019.

Pesylrrarbl I4ccneAoBaHI{q aBTopa orpax{eHbr s 19 HayqHr,rx ny6lnxaqlrxx,

lrecrb I43 Koropblx ony6nraKoBaHbl B perleH3r4pyeMbrx )KypHanax, peKoMeHAoBaHHbrx

BAK rpl4 llpeu4eure Pecny6nvlr<u Ta4xurucraH, 13 crarrefi B Marepr,{anax

HayqHo-ilpaKTruecr<ux r<onSepenqrafi .



3anre.raHuq rto AnccepraunoHnofi pa6ore

1. Pac.r€r repMoAr4HaMlrqecKr4x Synnqr,rft cnrasoe Ar4ccepraHToM rrpoBeAeHo

rrocpeAcrBoM TeMneparypnofi 3aBrrcr4Mocrr,r renJroeMKocrr4. llorryuenu HoBbre

cBeAeHr4s. O4naxo, aBTopoM He AaHbr n pa6ore o6rscnenr4r MexaHa3Ma H3MeHeHr,rq

TepMoAr,rHaMurrecKr,rx SyHxqnfi cnJraBoB or r4x cocraBa.

2. [uccepraHToM HeAocraroqHo [oApo6no [3yrreHbr rrpoAyKTbr oKr4cneH[q

cnJraBoB, rITo 3arpyAn.f, er o6rscueualo MexaHI43Ma I4x oKIrcJIeHr4.rI.

3. lraccepraHToM rracro r4c[onb3yercq B Soprue o6o6uarcxrr4x Hayr{Hbrx

3aKrroqeHnft replanHbr ((yMeHblraercs)), ((yBeJrr/Frr4Baercfl>>, Ho He o6:nqcHqercq cBr3b

M exAy onp eAene HH brMrr cTpyKTypHbrMrr c o cT o flHvrflMtr cnJr aB oB.

lannrre 3aMerraHr4s 6oruue Hocsr peKoMeHAaremurrfi. xapaKTep. Osu ue

-BII4SK)T Ha O0luee rrOJrOlKrrTeJrbHOe Bfrer{aTJreHrle OT paOOTbr, TaK KaK He 3aTpafr4BaroT

CMbICJI OCHOBHbIX BbIBONOB.

3arrroqesue

{uccepralll4oHHas pa1ora -fxy6ona y.LL[. Ha reMy: <<@usraKo-xr4Mr,rqecKr4e

ceoficrea aJIroMI4HI4eBoro crrJraBa AX5K10 c xanrqrreM, crpoHurreu z 6apuenr>,

flBrrflercfl 3aKoHrreHuoft nayuHo-r4 ccneAoBareJrbcxoft pa6orofi .

lly6nzr<aqnu aBropa BnoJrHe orpaxaror coAepxaHr4e Ancceprarduousoft

pa6orrt, Koropbre ony6nur<oBaHbr B BeAyrrr[x Hayr{Hbrx perleH3r4pyeMbx )KypHanax

Pecny6nrarn TaAxprKr4craH u Poccnftcxofi (De4eparlau. AnropeQepar coorBercrByer

coAepx{ aHr4ro Ar4 ccepT a\ukr.

fiuccepraryux -flxy6ona y.LL[. coorBercrByer rracropry rpe6oeaunxu

IrpeAycuorpeHHblM <lloroNeHrIq o noprAKe rtprlcy]KAeHr4-s yveurx creueuefi>>,

yreepN4€HHbIM rrocraHoBJreHr4eM llpanurerbcrBa Pecuy6nuxra Ta4Nur<ucraH or

26.11.2016r., JS505 u npeAcraBrser co6ofi cneurazurbHo noAroroBJreHHyro pyKonr4cb,

coAepxaqyrc coBoKytlHocrb HayqHbrx pe3ynbraroB 14 noJrox{eHr4ff, nlr4nuraeMbrx

aBTOpOM An-s 3aIIlLITbr, cBHAeTenbcTByroulr4x o Jrr.rr{HoM BKnaAe aBTopa B HayKy.

Anrop Al4ccepraIluosnofi pa6orrr flxy6oa Vnrapanu l[epalzennv

3acnyxfl4Baer nprcyxAeHr{{ ncxor,rofi yveuoii crereHrr AoKropa Svnoco$au (PhD) -
AoKrop tro crelll4a[6Hocrr,r 6D071000 - MarepuilrroBeAeHure n rexHoJrorr4s HoBbrx

Marep[a[oB 3a paspa6orry Susuxo-xr.rMr4rrecKr4x ocHoB rBJrrroqrrxcr reopr4Teqecrofi



OCHOBOft HOBOTO KJIACCA AITOMZHI4CBbX CIIIIABOB

noAfpyfl[br Karrbrlr,lfl .

OQnqua.nsnrrfi onrroHeHT,
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