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o Q uquanbHoro orrnoH eHr a Ha 4'ucceprarlr4oHnyro pa6 ory -f, rcy6 o na Vivrap arz

[IepanueBvrqa Ha reMy <@zguKo-xr4Mr4r{ecr<Lre csoficrBa €ilrcMr4Hr4eBoro crrJraBa

AX5K10 c xalrqr4eM, crpoHur4eM r,r 6apuenr), npeAcraereHHofi Ha cor4cKaHt4e

yvenofi crerreHu AoKropa Sr.rnocoQuu (PhD) - AoKrop ro cneqr{€LrrbHocrlr

6D071000 - Marepra€LJroBeAeHne r4 rexHororlr-f, HoBbIX Marepl4anoB.

ArcryanrHocrb r.rs6pauuofi renaur Auccepraurru

Cnrasrr €urroMLrHr4r rxr4poKo r4crroJrb3yrorc{ B pa3nnqHbrx orpacnflx

MarxuHocrpoeHurl, aBkrar\r4w, 3HeprerHKH, crponTenbcrBe 14 T.A. Cpegu Hr4x

oco6oe Mecro orBoAr4Tcr x{aponpoqHbrM c[naBaM. K :rofi rpynrte c[JraBoB

orHocflTcf, crrJraBbr Ha ocHoBe cucreMbr anroMlrHr4fi - Nerego. OHa rsrxerc-f,

npeo6na4arorqefi npr4Meabro rexHr4r{ecKoro aJfiow:aHLrfl, a raKx{e ocnosHofi

flpr4Mecblo rrr4croro zurroMrrHLrf. Xereso qacro rronaAaer B aruorraznufi npr4

rrcnoJrb3oBanuu cramnofi ocHacrKr.r npa nnaBKe r4 Ju4Tbe r4 npr4 3aMerrrr4BaHkrv B

pacrrJraB. Ero cuequaJrbHo Ao6asrsror B HeKoropbre crrJraBbr cr4creMbr Al-Cu-Ni

[nfl rroBbrlrleHr4.fl )KaponpoqHocrr,r, B cnJraBbr rvtra MarHa-rrnr (c HH3KHM

conepxaHr4eM MarHlnr) - c qenbro cHr4)KeHr,rr aHoM€urbHoro pocra 3epHa, B cnJraBbr

cr4creMbr Al-Fe-Ni - [rrfl yMeHbrueHu{ Koppo3rrkr B arvrocSepe ilapa rpa

rroBbrrrreHHbrx TeMnepaTypax 14 B HeAaBHo pa3paooTaHHbre rpoBoAHr4KoBbre

Marepr,raJrbr - B rleJrqx ynporrHeHnx 6ez cyqecrBennofi ilorepl4 rrpoBoAl4Mocru.

Aruolrnunfi c rroBbrrueHHrrM coAepxaHr4eM )Kene3a [paKTuqecKn He

I{Cn0nb3yeTct, 3a I4cKrIoqeHHeM Toto, rITo rrpl,IMeH-f,roT anfl Aera3arrytur pr

pacKrlcne Hufl craJru. '

B )KZnKoM cocroflHr4r4 B crrJraBax cr4creMbr Al - Fe ua6ruolaercs

o6pasoeaHr4e KJracrepoB, Koropbre yMeHbrxarorcr or reM[eparypbr rrJraBneHur Ao

reMreparyp, Ha 50 oC npeBbrrxarculnx ee, KorAa pacnpeAeJreHrre aroMoB

craHoBHTc{ xaorr4rrHbrM. Z:yueurr repMoAr4HaMHqecKHe cBoficrBa pacnnaeoe. B

cr4creMe Al - Fe co cropoHbr iurroMrrHzrfl. o6pasyercrr 3BTeKrr4Ka rrpr4 655 0C, 
a

nepomuufi 3BTeKTurrecxufi cocraB coorBercrByer 1,7 - 2,2 wac.o/o Fe.



Heoupe4eJleHHocrb pacnono)KeHnfl. oBTeKTrar{ecr<ofi ToqKr4 o6r-flcHsercs

TpyAHocrblo o6pa-:onauux sapo4rrureft, qro cnoco6crByer Bo3Hr4KHoBeHHro

Bhlpox.{ennofi oBreKrr4Ku.Bn6par\krflyaunprBaer 3ry reHAeHrlr4ro. Be4yrqefi Sa:oft

npu Kp H CTann H3 aIII4I,I 3 BTe KT I4RI4 flBIIfleTCf, C O eAI4H eHLI e F eA ls .

I]enr HaIrIux HccneAoBauuit 3aKrroqaerc{ B pa:pa6orKe c[JraBoB Ha ocHoBe

Hl{3KocoprHoro €IJIToMLIHHI, c reM.rro6H npeBparr4Tb He KoHArdrlrrouuufi MerarrJr B

crIJIaB, roroprrfi orruq€Lfics, 6w [peura3r,roHHbrMlr csoficrsauvr H rrpr.rMeHJrnc{ B

rrpoMbrrlneHHocTH.

[nx 4ocrH)KeHI4f rrocraBJ]essofi qenu B Kar{ecree o6rexra HccJieAoBaHht

6rrn eu6paH crlnaB AX5Kl0 cocrana Al+5%Fe+1O%Si. llocreAnrafi noAsepraJrct

uo4zQzqapoBaHHoro KiulbulreM, crpoHrlveM u lapuev B KoJrr4rrecrBax or 0,01 4o

1,0 wac. Yo.

O6ocnosaHHocrb LI AocroBepHocrb BbrABnraeMbrx Ha 3aquTy HayqHbrx

noloxesnfi 14 pe3ynbraroB o6ycroueua coHcKareJreM TqarenbHocrbro

npoBeAeHHf, SKCfIepHMeHTOB rro CHHTe3y CrrJraBOB, yCTaHOBJTeHZTO r4X COCTaBa,

I4CCIeAOBaHI{rO aHOAHbIX XapaKTepr4CTVrK CrrJraBOB, Kr4HeTr4KH HX OKr.rCJreIjIds H

I43MepeHI4rO reUrOQr43r4qeCKr4X XapaKTepzCrr,rx; KoppeKTHocrbro nplrMeHrreMbrx B

pa6ore Qusraro-xllMr4qeoKHX MeTOAOB r4CCneAOBaHI.{Wi HCrrOJrb3OBaH14eM

o6ecne.ruBaroulero Aocraro.{Htrfi ypoBeHbaTTecToBaHHOfO OOOpyAOBAHHfl.)

HaAexHocTI4 p$ynbTaToB; KoMnJIeKCHbTM rrpr4MeHeHHeM B3aHMOAOTTOJTHTTOTUUX

I43MepI4TeJIbHbIX MeroAoB; HcrroJrb3oBaHrreM 3T€uroHHbrx o6pa:qoB, cxoAnMocrbro

pe3yJlbraroB I4ccne.qoBauuit, npoBoAnMbrx B na6oparopHbrx vr orrbrrHo-

npoMbIIxneHHbIX ycJloBl4-f,x; ny1tuKarlr{-flMn B peqeH3upyeMbrx x(ypH€Lnax;

oOcyN4eulleM ocHoBHbIX pe3ynbraroB Ha pa3nlrr{Hbrx HayqHbrx r<ouQepeHrlr,Lrx.

CQopuupoBaHHble PhD-aorropaHToM BbIBoAbr Jron4rrHbr, ocHoBbrBarorcfl Ha

TIpHBeAeHHbIX B efo AIdCC9qTATJLTI.I nrrreparypHbrx AaHHbrx vr pe3ynbTarax

co6creeHHblx I,IccJIeAoeaHHfi. OqeHr BaxHbrMr4 Qaxropavru, rroATBepxAarour4Mr4

AOCTOBepHOCTb UOnyrreHHbIX AHCCepTaHTOM pe3yJrbraToB, trBJrfleTCf yCTaHOBJTeHAe

3aKoHoMepuocrefi I43MeHeHLrt reMrleparypHbrx 3aBr.rcr4Mocrefi renloQzswuecKr4x



xapaKTepucrl4K Lr repMoAr4HaMr4r{ecKr4x Qynxqufi aJtroMuHueBoro crrJraBa

A)K5 K I 0, ivro4raSrrlr{poBaHHoro 3JreMeHraMr.r noArpynnbr KaJrbur4r.

.{uccepraHToM npoBeAeHa 3HaqHTeJrbHar rro o6reuy 3KcnepHMeHTaJibHas

pa6ora, Koropafl r4Meer KaK HayrrHyro, TaK r4 rrpaKTr4rrecKyro 3Har{HMocrb.

Hayuuar HoBrr3Ha ArrccepraqraoHuofi pa6oru. .{raccepraHToM

ycTaHoBJreHbr ocHoBHbre 3aKoHoMepHocTr4 TeMrrepaTypHbrx sasncHr\4ocrefi

renJloeMKocrr,r H nsN,reHeHnfi TepMoAr4HaMI4rIecKlrx QyHrqrafi (euralrnuz,

oHrponl4u I4 3Heprnulu66ca) cnrana AX5K10, rrao4nSlrur4poBaHHoro KaJrbrlr4eM,

crpoHrlraeM vr 6apuevr or KoJrr4rrecrBa uo4ra$zqr4pyrouero KoMrroHeHTa.

flora:auo, rrro c pocroM TeMneparypbr rennoeMKocrb, 3HTaJrbrrvtfl H 3HTponHr

crIJIaBa AX5K10, uograQraqr4poBaHHoro Kilrrbrlr.reM, crpoHrlueM v 6apuexr,

yBenurruBarorcr, a 3Har{eHZe 3Heprr{r fu66ca yMeHbrxaercf,. C yBeJrr4qeHr4eM

AonI4 uoglaQzqr4pyrcqero KoMrroHeHTa B crrJraBe AX5K10 oHralrnvfl tr :iHrponr4fl

yMeHbruarc Tcfl, a oHeprr{r I u66ca yBenr4r{HB aercfl..

lloxasaHo, r{To c pocroM TeMileparypbr cKopocrb oKr4cJreHr{.s crrJraBa

AX5K10, vro4r,rQraqupoBaHHoro KiurbrlneM, crpoHrlrreM u 6apuexr, B rBepAoM

cocro-xHl{14 yBennqnBaercfl. Koncraura cKopocrr4 oKHcJIeHr4.rr r.rMeer nopflAoK

10-a xrnr-''c-t. VcrauosreHo, r{To oKr4cJreHr're iurroMuHueBoro crrJraBa AX5K10,

Hro4IaQraqupoBaHHoro KaJrbuHeM, crpoHrlr4eM v 6apuervr orrHcbrBaerct

rnuep6oru4qecKnM yp aBHeHr4eM.

Anropol,t noreHllplocrarr4qecKr,rM MeroAoM B noreHrlr{oAr4HaMHr{ecKoM

pelKI4Me rrpr4 cKopocrr,r pa3BeprKr,r rroreHrlr4aJra 2 wB/c ycraHoBJreHo, rrro Ao6aexv

nao4rasnqHpyrorrlHx KoMrroHeHToB Ao 1,0 Mac.o/o yBenr4rrr4Baror Koppo3r4oHHylo

crofixocrb lrcxoAHoro crnaea Axt5K10 na 50-80%. llpra srorr orMeqaercs cABr4r

SneKTpoxprMrlr{ecKrax noreHrIr4tLIIoB B noJrox(r4TeJrbHyro o6lacrr eHa.{eHufi. llpu

nepexoAe or cnJIaBoB c K€LJrbrIr4eM K crrJraBaM co crpoHrlueu ua6mo [aercfl pocr

cKopocru Koppo3I4I{, AaJree K cnnaBaM c 6apvelr ero yMeHbr[eHue (lnr cnnaBoB c

1,0 wac.Yo lo6aexu).

flparcruuecKaq 3HaqI{Mocrb r.rccJreAoBarna. BrrnolHeHHbre PhD

AOKTOpaHTOM I'ICCneAOBal]Ilfl nO3BOJrr4Jrr4 aBTOpy BbrflBr.lTb COCTaBbT CrrJraBOB,



oTfl.]Il4rlarcuuxcfl HaI4MeHbIIrefi oKlrcJrfeMocTbro npH BbrcoKr4x TeM[eparypax u

roAo6parb onrHM€uIbHbIe KoHIIeHrparJkrv MoIr{QuqHpyro[IHX Ao6aBoK (xalrqur,

crpoHtll4rl u 6aput) Antr noBbllrreHu.rr Koppo3r4osuofi crofir<ocrlt r4cxoAHofo cnJraBa

AX5K10. Ha ocuoBe npoBeAeHHbIX l4ccJleAoBauuft AuccepraHroM orAeJrbHbre

cocraBbl clnaBa AX5K10 c xanrqlleM, crpoHrlr4eM u 6apuetv1 3arqnrrleHbr M€urbrMr4

rr areHTaMrr P e c ny6 Jrtrlr.kr Ta4xu rucraH.

[ocronepHocrb, nonyqeHHblx B pa6ore AaHHbrx ocHoBaHa Ha pe3ynbrarax

BbITIOJIHeHHbIX Qzsuxo-xl{Ml4qecKr4x r4ccneAoBasuit cnJraBoB c npr4MeHeHr4eM

pa3HbIX, He3aBrrcnMbIX oKcrrepr4MeHTaJrbHbrx MeroAoB. Brrno4u no pa6ore Hayr{Ho

o6ouroeaHbl H coorBercrBylor coAepxraHr4ro Ar.rccepraurroHHofi pa6orsr.

Marepaanbl AucceprarJn:z npounr4 AocraroqHo rxlrpoKyro arpo6auzro. llo
TeMe AIlccepraIIHI4 ony6rzr<osaHrr 19 ne.raruux pa6or, ug uux 6 cramefi B

xypHzlnax, BXOATTTIHX B neperreHb BeAyuux perleH3r,rpyeMbrx )KypHaJroB,

peKoMeHAyeMbIX BAK upu llpe:I4AeHre Pecny6nzxz TaAxvnvrcraH, 13 crarnefi

ouy6nur<oBaHbl B Marepuarrax ron$epengui,t, a raKlxe [oryqeH ualrrfi rrareHT

Pecuy6nuxu TaAxuKr4craH.

OprarunanbHocrb coAepxaHnfl ilucaeprarlr4r4 cocraBJrr er 7 7 .88%o or o6qero

o6reua TeKcra; III{TIlpoBaHI4e oSopuneno KoppeKTHo; 3aHMcrBoBaHHoro

Marepr4ura, uc[oJlb3oBaHHoro B Ar,rccepraurzr4 6es ccbrJrKn Ha aBTopa, lra6o

I4crorIHI4KoB 3ar4McrBoBaHr4fl He o6napyNeno; HayrrHbrx pa6or, BbrnoJrHeHHbrx

col4cKareleu yueuofi creIIeHH B coaBTopcrBe, 6e: ccbrJroK Ha coaBTopoB, He

BbIqBJIEHO.

JIu'rHrrfi BKJIaA coLlcKarerq 3aKnroqaercq B aH€urlr3e nr4TeparypHbrx

AaHHbIX, B IIocraHoBKe H peIxeHHI4 3aAar{ uccJre4oBauuit, noAroroBKe Lr

[poBeAeHrIH 3KcIIepHMeHTa-[bHbrx LlccneAoBauuirt B na6oparopHbix ycroBr.rqx,

aH€LnH3e ilonyqeHHblx pe3ynbraroB, n $opuynupoBKe ocHoBHbrx noJrox{enufi u

Bbr BoAo B Ar,rccepTarlprr4.

B Ka.{ecrBe 3aMeqaHIafi xovy orMerurb, r{To:

1. llpe4craeJleHHble pe3ynbrarbr r.rccneAoB aHvrfl TepMoAvt HaMr4qecKHX

$yHr<qraz crrJraBoB cneAoB€LJro 6rr rrpuBecrr4 B Br4Ae r4x Lr3MeHeHufi.



f
2. [uccepraHToM HeAocraroqHo uo4po6uo r43yr{eHbr npoAyKrbr oKr4cJreHrrt

c[JIaBOB, r{TO 3aTpyAHf, eT OOb,rCHeHHrO MeXaHrZ3Ma r,rx OKI4 CJr eHLrfl .

3. He {cHo, floqeMy col]cKarem s 4 rJraBe Aucceprarlr4r4 B cxarofi $oprue

rlpeAcraBl4n pe3ynbTaTbl HccneAoBa}lldfl aHoAHofo noBeAeHrrf crrJraBoB, TaK KaK

I4CCneAOBaHHfl BbIIIOJIHeHbI B III4pOKOM LIHTepBaJIe KOHUeHTpaIJTII/ 3neKTponaTa

NaCl.

4. Pa6ora MecraMLI He JII4ITIeHa fpaMMarr4qecKzx rr rexHr4rrecKr4x ouru6ox

(crp. 28, crp.33, crp. 37 , crp. 73, crp. 77 , crp. 102 u r.a.).

3arcrroqeuue

floAeoAq I4Tor alann3y npeAcraBresnofi rkrcaeprarJnn, crruTaro

ueo6xo4IaMblM orMerl4Tb, qro yKa3aHHbre 3aMeqaHr4fl He cHr4)Karor Aocror,rHcrB

pa6orrr I4 ee o6rqefi rloJlo)I(I4Temuofi orleHKr,r; 6olrruas qacrb 3rHX :aueqanafi

HocHT Ar4cKyccuonurrft xapaKTep. Aeropona

TpyAoeMKar pa6ora, iloryr{eH 6onrlrofi

reunoQusHr{ecKHM, TepMoArrHaMLrrrecKr,rM,

KOppo3I4OHHbrM XapaKTepHCTr4KaM r.r3yr{aeMbrx

BO3AyXe H B paCTBOpaX 3JreKTpOnr4Ta.

npoAeJlaHa 6olrura.s pr orreHb

Sar<ruvecxzfi Marepr4aJr rro

B rIeJroM, Ar4cceprarlvroHHafl pa6ora -f,xy6ona l/.m. Ha reMy <<@Hsr.rxo-

xHMI,IqecKIze ceoficrBa iLJIroMpIHueBoro cnJraBa AX5KI0 c ralrqueM, crpoHUHeM

H 6apr,rerr,rD [peAcraBJlser co6ofi HayqHo-Knanu@uxarlproHHyro pa6ory, e xoropofi

Ha ocHoBaHI4u BbIrroJIHeHHbrx aBTopoM r4ccJreAoBauuit pa:lpa6orausr

Teoperl4qecKl,Ie IIoJIoxeHHt, coBoKyrrHocrb Koropbrx Mox{Ho r<eann$raqupoBarr,

KaK HOBOe HayqHOe AOCTI4)KeHI4e, B KOTOpOM AOCTaTOTTHO y0nerrrHo perxeH pr.rl

aKTyaJIbHbIX TeoperHr{ecKilx 14 npaKTr4r{ecKr4x 3aAaq Marepr4anoBeAeHr4q

iIrIIoMI4HkIeBbIX crIJIaBoB 14 B o6lacrn 3arr]r4Tbr or Koppo3Hr4 MeraJrJ[rqecKHX

wzge:luir npr4 Bo3Aeircrsuu pa3rnr{Hbrx SaxropoB BHerxHeft cpe4u.

Y'Illrrrsas BbIIxecKa3aHHoe, cneAyer crrr4Tarb, uro pa6ora -flxy6osa V.LU.

TeMy <<(DrasIaKo-xuMLIqecKI4e csoficrea iurroMt4HrreBoro crrJraBa AX5Kl0

Kilnbrlr4eM, crpoHrlr4eM v 6apraenr> ro cneur4€LnbHocrut 6D071000

HA

KLIHeTI4T{eCKHM, aHOAHbIM kl

crlnaBoB. rIX ycrofrr{aBocrr4 Ha



MarepualoBeAeHl{e LI TexHoJIorI'lr HoBbIX MaTepLrzuIoB cooTBercTByeT Ilaclopry

rpe6onanurrvr BAK rlppr llpesra4enre Pecny6nuxrE TaAxurucraH, a ee aBTop

AocrollH IIpncylKAeHHIo yrenofi creIIeHI4 AoKropa Sr'rnoco$rara (PhD).

OQuqualrHufi orrloHeHTt

AOKTOp XLIMHT{eoKLIX HayK,

3aBeAyroqzfi raQe4pofi <OpraHl4qecKofi

n 6uororu.recKofi xI{MI4H) Eoxrapcroro

rocyAapcrBeHnoro yHl,IBepcurera I4M. H. Xycpana faQypoe E.A.

Adpec:73sl4},Xauoscrofi o6lacrb, f. Eoxrap, yn. Apyx6a Hapo4os l\b22a

xe.7. Boxrapclcoro rocyAapcrBeHHoro yHl,IBepclarera u. H. Xycpaea

T en e Qt o n : (+992) 9 07 - 43 -7 2-7 2,

E-mail : gafurov.bobomurod .64@ma\1.ru
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