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oQHIII4aIbHoro oniloHeHra Ha Al{coeprallvrc IllapraSsoaa Hypa$uros BarzxoH Ha

TeMy ((Ol43r4Ko-MexaH!rr{ecKr4e u xr4Mr4r{ecKl4e cBoficrBa III4HKOBOFO crIJIaBa

I{AMCB4 -l-2,5 c TT4TaHOM , BAHAA]/I)M I4 HLIO6I4eM)), npeAcTaBJIeHHyIO Ha COUCKaHI4e

yU€HOfi cTe[eHH KaHAI4AaTa TeXHI4TIeCKI4X HayK rro CneIII4a'[IHOCTI'1 2'6'17 -

MarepuanoBeAeHre (rexuuuecKl4e HayKIz)'

AnryaluHogTb TeMbr. Ha4eNuocrr pafiorbr vr cpoK cnyx6rr. uzp:ettuir

onpeAenqroTcr, B ocHoBHoM, B pe3ynbTaTe npeBpaulenraft B CaMOM MaTepl'Iane

(crapeHr,re), nra6o xr4Mr4rrecKr4M B3ar4MoAeftcrBl4eM MarepvaJra c oKpyxarcqefi cpeAofi

(r<opposux). B saeHcr4MOCTtr OT Ha3Har{eHVfl :a3p:elMfl,, yclonuft ero 3KcIIJIyTaI\I4VI U

nnaHllpyeMoro cpoKa cJIyX6bI, Tpe6OBaHI4fl K Koppo3I4oHHOfi cToftKOcTI4 MaTepl4ana

MOryT MeHtTbc.fl B IIII4p9KIIX flpeAenax. Haluque y MaTepnana BblcoKofi

Koppo3troHHofi cTofiKocTu flBrrfl,eTc.fl Heo6xoAI4MbIM KpI{TepI4eM' yAoBJIerBOptrcqI',IM

rpe6oB aHI4t 3K0rny ur awvr.

EnaroAapq clleqfiol4r{ecKl4M CeOfiCreaT\'1, III4HK V cIIJIaBbI Ha efo ocHoBe

uprpoKo [pr4MeHqro'tcfl Altfl. KoHcrpyKIIHoHHbIX uelef, HanpuMep, g;tfl I'I3roroBJIeHut

JIpITbIXnpoTeKTopoB,KoTopblenpeAHa3HaqeHblAn'3aIIII4TbIMopcKI4XcyAoBI/1

M erulrrJrr4rr e cKI4x C O OpyXeH ufi' or Kopp 03 14 14'

I]uHr 3aHr4MaeT oco6oe MeCTO CpeAI4 MeTaIIJIOB' IIpI4MeHfleMbIX B

npOMbrIIIneHHocTI4. Kar TOHCTpyKIII{oHultfi uarepkral, HeneruposaHHrrfi III4HK He

HarrreJr rxnpoKofo npr4MeHeHbfl\ TAK KaK O6JIaAaeT HeAocTaTor{Ho 6naronputTHblM

KoMrrJreKcoM MexaHr4qecKr4x, (pusnvecrzx v rexHoJIorI4qecKI'Ix cBofiorB' OAuaro

aoIIonHI4TeJIbHOe neFHpoBaHI,Ie quHKa pa3nnl{HbIM14 3JIeMeHTaMI',I CyqecTBeHHO

[OBbrIIIaeT BbIIueyKa3aHHbIe CBOfiCTBa 14 XapaKTepVeTvIKvr. flOgrOuy 3HarIIaTeIbHaq

qacrb rIr4HKa (AO 20%7 r4Aer Ha npr4foroBneHr4e III4HKOBbIX CIIJIaBOB' B KOTOpbIX

ocHoBHbrMr4 nerr4pyroqrrMr,r KoMnoHeHTaMI4 tBJlflIorct aJTTMHHI'Ifi u ue4r; IxupoKo

r4c[oJrb3yeTcs rIr4HK Vr An'-, npor43BoACTBa MeAHbIX CnJIaBOB (IaTyHI4). B 3aBUCI4MOCTI4

oT MapKlI, III4HK I4CIIOnb3yroT Ant uI',IHKOBaHtlfl' CTaIr4, nonyqeHnfl uuHKoBbIX CnJIaBOB'

r43fOTOBJIeHI,Ifl III4HKOBbIX nOnyQa6pUKaTOB' a TaK)Ke Anfl nonyrleHl4t UI4HKOBIIX

coeaI4HeHl4fi.



I{eno duccepma4uontroit' pa6omu flBIIflercfl paspa6orxa cocraBa HoBbx

crrJraBoB Ha ocHoBe Hr43KocoprHoro III4HKa I]AMCa4-l-2,5 c rI'ITaHoM, BaHa\r4eM vr

uuo6ueu, nyreM I4ccJIeAoBantrfl, rax Quszxo - MexaHI4r{eQK}IX, TepMo.u4HaMI'IqecKI'tx,

KlrHerr{qecKlfx 14 aHoAHbrx cBofcrB, Koropble MoryT I4c[oJlb3oBarbcs B Kar{ecrBe

aHoAHoro noKpbrTprr AJrfl 3arqurbl or Koppo3I4I{ craJIbHbIX coopy)KeHuft, xoucrpyrcqufi

uusnenuir.

Ilon;.uenusle B pa6orax covcKareJlt pe3ynbrarbl 6ylyr cnoco6creoBarb

paspa6orre HoBbrx quuxonofi cnJraBe Ant coBpevennofi rexHI4KH u yinerunofi ltr

3KcrJryararlkrr4. OruoAa r4ccneAoBaHrrr, Illapra$soaa H.8., o6o6ulennrre I'IM B

AuccepTallzOsnofi pa6ore, cJIeAyeT crII{TaTb BeQbMa aKryanbHbIMI4.

,{OcronepHocTb pe3yJIbTaToB, cTpyKTypa' coAep}I(aHHe V o6uepr

AuccepTaIIrn.

,{zccepraqvoHnafl. pa6o'ra IllapuQso4a H.B. I43rIo)KeHa Ha 148 crpaHl4llax

KoMnbrorepHoro Ha6opa, r4nJrrocrpllpoBaHa 54 pucyrtKaMn z coAepx(ur 37 ra6nuq.

Cuucor nr,rreparypbr BKrloqaer 1 5 6 6u6tuorpa$vvecKn( HaHMeHoeaHpIf .

[ucceprarJprfl :nawrca:aa raK, KaK 3To o6rsso np]rHqro rlrfl Auccepraqufi ua

coLrcKaHue yrreHoft crerreHr4 KaHAnAara rexHntlecKn( HayK. OHa eKrroqaer B ce6s

o6sop nlrreparypbr, B KoropoM Kpr,rrr4rrecKl4 paccMarpl4Barorcfl B AocrarorlHoM

o6rerrae rry6nnraqprvr Apyrvx trccJleAoBateteit, HMeroultrx orHoIrIeHI4e K pa6ore,

npoBeAeHHbrM Ar4CCepTaHTOM, VI qeTbrpe fJIaBbI, B KOTOpbTX [peAcTaBneHbI

co6crBeHHbre I,IccneAoB alvrfl ArrccepraHTa no rennoQrasl4qecKl'IM v

TepMoArrHaMr4rrecKrrna cnoficrsaM rdzHKoBoro cnnana I-{AMCY4-I-2,5, Jrerl4poBaHHoro

TI4TaH9M, BaHaAHeM u :auo6ueM, KI4HerlIKe I4x oKHcJIeHlIfl vl ?reKTpoxI'IMHr{ecKuM

ce o fi crs alu. 3 aranqprB aercq Alzco eprallnt BIIB o AaMV'

Bo nseAeHr{u o6ocuosaHa aKTyaJrbHoclb reMbl H nrr6op o6texra vccneAo-

Baprqr4, csoprvrynupoBaHbr rlenb vr 3a1a.uvr Alaocepraquosuoft pa6orlr, orpa)KeHa ee

HayqHilt u [paKTHtIecKaf 3HaqI4MOCTb.

B nepnofi rlane pacaMoTpeHbr npor43BoAcrBo H I,IcnoJIb3oBaHI4e III4HKa LI

efo cnnaBoB; npeAcraBneH o6sop n[TeparypHblx AaHHbIX B o6tactu

rennoQusuqecKLIx cBoficrB 14 TeuJIoeMKocrI4 IIHHKa, aJIrcMI4HHs., Mel.lr, OBHHIIa'

TprraHa, Ba1aAkrfl u uuo6us, crpyKTypHble cocraBntrcul4e ra Qaslr B oKcrtAHbIX



rrJreHKaX Ha ocHoBe IIuHK-anIoMl'IHI4eBbIx CnJIaBoB; Koppo3I'loHHOe I'1 aHoAHoe

nOBe.IIeHI4e III4HKa V noKpblTlafi Ha elo OcHoBe' B QBfl3vr c oTCyTcTBI4eM

cr4creMarlrqecKr{x AaHHbIX o rpusnro-xl,IMl,IqecKl4x cBoficrBax qI4HKoBoro cIIJIaBa

IlAMCn4 -l-2,5 c rI4raHoM, BaHaAI4eM ,r HHo6HeM nocne.qH[e 6rtlu B3'rrbl

cor4cKareJreM B Kar{ecrBe o6beKTa uccJIeAoBaHI4t B AaHHoi AI4ccepraIII4oHHofi pa6ore'

OCralrHrre rJIaBbI AI{CCepTaIInU nOcBquIeHbI SKC19pI4M9HT€LJI6HOMy

I4CcJre.IIOBaHI4Io TenJIoeMKOcTI,I u TepMoAI4HaMIlrIecKlIM Qynxquru, KuHeTI4Ke

oKr4cJIeHHt tI 3JIeKTpoXHM[r{eOKoMy [oBeAeHI4Io qI4HKOBOTO cnJIaBa I{AMCB4-7-2,5,

nef I,IpoBaHH of o rI4TaH OM, B aHaAI4 eM V Hrro'ueM'

CreneHu o6ocgosaHHocrlt HayqHbIx noJro)IteHI'rftr BbIBoAoB vr

peKoMeH \apf4, cQopuynnpoBaHHblx B AllccepTaquu' Aeropoy III4HKoBbIft

crIJIaBa IlAMCn4 -7-2,5 c T[TaHoM, BaHaAveM V HI4o6I4eM nonyrleHbl B IxaXTHOfi

na6oparopHofi nerrr4 corrporprBJreHr4r rvra CIIIOJI (colporueJleHl4e IxaxrHoe

orrbrrHoe na6oparopHoe) npu reMreparype 650-700 0C. Cocrae roJryrreHHblx

C1TJIaBOB, KOTOpbIe COA9p)KILIII4 0,05-1,0 MaC. % ra1qwrf4, vr:aqr'ri4 V TanJMi4

KOHTpOII4pOB €uIOCb B3BeIIII4B aHI4eM IIII4XTbI 14 n OIyTIeHHbIX CnJIaBOB'

B upone4eHHbrx IIIapraS:oAa H.B. I4cCneAoBAHvIflX nonyqeHbl BaXHbIe Hayr{Hble

pe3ynbrarbl, cpeAl4 KOTOpbIX CneAyer orMer[Tb cneAyrcIqple:

1. CylIecrneHHbIM BKJIaAOM aBTopa B HayKy tBIqIoTct oflpeAeneHHble B

pa6oTax AI4ccepTaHTa Ha ocHoBe sKcnepI4MeHToB TeMnepaTypHafl 3aBI'IcI4MoQTb

yAenbHoft TerrnoeMKocrrr 14 r43MeHeHlrfi reprvro4l4HaMl4r{ecKux OyHKITI4[ IIuHKoBoro

cIIJIaBa I{AMCB4 -1-2,5, ner[poBaHHoro TI'ITaHOM, BaHaAI4eM vI HI'Io6I4eM B

3aB?rcr4MocTl4 oT TeMnepaTypbl Z KoHIIeHTp a\AV Ao6aBKI4. Brtqs;1eHrt o11peAeneHHble

3aKOHOMepHOCTT{ B tr3MeHeHI4I4 TenJIOeMKOCTI4, SHTa[brlvrvr' 3HTpOflI4I4 }I 3Heprul4

lu66ca crIJIaBoB or I4x cocraBa.

2. Anropou ycTaHoBneHbr 3Haqe[Vrf, KrIHeTI4qecKI4X XapaKTepvcTI4K npoqecca

OKr4cJIeHI4t III4HKOBOTO cIIJIaBa I{AMCB 4-I-2,5, BKJIIoqatoqerO TI{TaHOM' BaHaI.ueM V

Hr4o6r4eM, B TBepAoM cocToqHI4I4 B lxplpoKoM AuarrtrsoHe TeMnepaTyp vr

KOHr{eHTpa\hir. onpe4eneH MexaHI,I3M llpoqecce oKncJIeHVrfl CIIJIaBOB, B OCHOBHOM

r4MeIoqI4X rl4nep6onl4qeCKui xapaKTep, u Qa^:onltfi Cocras npOAyKTOB oKIIcJIeHI4t'

nO3BOJLflIOUII4fi nOHqTb I,Ix pOJIb B OKI4oJI9H[I'I nerI4pOBaHHbIx CIIJIaBOB'



3. Irlccle4oea.H:[{e KOppO3HOHHO-3JIeKTpOXI4MI4r{eCKO|O noBeAeHI',Iq UI4HKOBO|O

crlJraBa II{MCB4-7-2,5, nefI4pOBaHHOfO T1ITaHOM' BaHaAueM u ttuo6ueM', aBTOpOM

npoBoAr4Jrocb B pacrBope xJIopI,IAa Harpvfl c KoHIIeHrpaIII4efi o'03oh' 0'3 ra 3'0vo' c

roMorllblo noreHlluo crara fII{-50-1.1 c BbIxoAoM Ha nporpaMMarop IIP-8 v

caMonl4cUeM JIKA-4. Tevlneparypa pacrBopa B tqefiKe noAAep)KpIBaIIacb rocrotHHaq

(20 0C) c noMorrlbro repMocrara MIIIL[-8. 3rrerrpoAoM cpaBHeHI4s cnyxl4n xJIopI4A-

cepe6pfl Hbrft , e cnov of aTeJIbHbIM - IIJIaTI4H O BbIfi 3JIeKTpOA.

Ha ocHoBaHr4r,r o6urupHrtx 3KCrepI4MeHrzLJIbHbIX AaHHbIx Illaprassoaa H'B'

AOcTaTOqHO O6gCHOBaHaI4HTepnpeTaq;7rfl nonyqeHHblx pe3ynbTaToB B cooTBeTCTBl4pr

c frocraHoBneHHofi IIenbIo v 3aAaqaMI4 LICCJIeAOBAH'IA'

InqHrrfi BKJTaA aBTOpa 3aKJItOqaeTQt B O6O6rqeHnI4 3Har{HMbIX AOCTI4XeHI4fi

B O6nacTr4 MaTepr4anoBeAeHl4e III4HKOBbIX CIIJIaBOB' JIefI4poBaHHbIX faJIJII4eM' I'IHAI4eM

14 TaJIJrI4eM, B HaxoxAeHvru cnoco6oB H perueHI4I'I rocraBJIeHHbIx 3a\ag, upuMeHeHI4lI

3KCII9pI,IM9HT€UIbH6IX 14 pacqeTHblx M9TOAOB Ant AOSTI'I>KeHkry HaMeqeHHOfi UeIu; e

fpaMoTHoft o6pa6oTKe, aHaII:a3e v O6O6uIenuI4 nonyqeHHblx 3KcnepI4MeHTalIbHbIX 14

pacrreTHbrx pe3yJIbTaTOB pa6oTbl, TaKxe B I4X O6cyN4eHue V ny6nI4KaIILII4; B

QoprrlylupoBKe 14 CocTaBJI HIII4 OOH9BH6IX IIoJIoXeHI4ft Iz eHsOAoB Al'IccepTa\krvr'

flyonurcauull ocHoBHbIX pe3yJIbTaTOB' IIOJIOII(eHI{ft v BbIBOAOBt

npuBeA€HHbrx B AHCCepTaqulr. llo renae AI4CcepraIII4OHHOfi pa6oTbl ony6nI4KOBaHbI

13 HayuHbrx ny6nr4]Ka!i?ifi., u3 KOrOpbIx 5 Crareft B XypHanax' peKoMeHAOBaHHbIX

BAK MusucrepcrBa HayKI4 I4 Bblolxero o6pa3oBaHIIfl' Poccuficroir @e4epa\vvr 14 1

Manbrfi rraTeHT Pecny6nrarz TaAXnrucrau' Pesyluraru AonoxeHbl Ha 6onb[IoM

qr4cJre HayqHbIX KoHQepeHqelil vr coBeIIIaHI4fi' Xopouo lI3BecTHbIe HayqHOfi

o6uecrseHHocrl,I.

.{uccep.rarluoHHajr pa6ora Illapusso4a H.B. BbIIIOJIHeHa Ha AOCraroqHo

BbICOKOM ypoBHe, Ha ocHoBe 3KOrIepI4MeHTaJIbHOfO

Buecre c reM, npl4 3HaKoMcrBe c Al4ccepraul4oHHofi

BOIIpOcbI, 3aMer{aHl4q' noxeJlaHll-f, :

1. B ilepBoft FJIaBe Al4ccepralrllu B n' 1'3'

HeAocraror{HblM, nppl I4Meroqeficq B nlITeparype MHoro l4H+opMawvr rlo reopI4II

14 TeoperI4rIeCKOrO MaTepu€ua'

pa6orofi, Bo3HI4KJIn HeKoropble

npr4BeAeHHblft o6sop flBrflerQfl

OKI4CJIEHU' MCTA.IINOB 14 CfIJIABOB.



2. KnHerura OKI4CJIeHI'I' OIIJIaBOB I43yr{eHa JII4IIIb B TBepAoM COCTOqHI4I4'

cneloeano r43yr{[Tb KI4HeTI4qecKI4e XapaKTepI4 CT:/iKTI HeKoTopblx cnilaBoB TarcKe B

XI4AKOM COCTO'HI4II'

3'Bpa6orel4cnonb3yeTcflMHoXecTBocoKpaIIIeHpIft,BQBq3u'c3TI,IM

neo6xo4lruo6ruoIIpI4BecTHOnI4coKa66pevuarypLlcoKpaIIIeHLIll.
CHI4XArcT o6ueii

C4erraurrrte 3aMeIIaHHf HocflT qac'rurtft XapaKTep v| He cHn}Karul \,Uu-\wlr

noJloxl4Telrnoft oueHKI4 pa6orrr B IreJIoM' Koropyro B coorBercrBllu c nyHrrou 9

IloroNenuq o ilpl4cyxAeHul4 yrreHblx creneHefi BAK MuHucrepcrBa 
'HayKI'I 

Pl

Bbrcrrrefo o6pasoeauua poccHficroil @e4epaurau Mo)r(Ho r<narrraoraqr4poBarb KaK

pelrreHr4e nayunofi npo6lerr,ru' I4MeIOqefi SaxHoe TexHLIqecKoe u TexHoJIOfI4rIecKoe

3HaqeHr.e An, pa3pa6orru, npor43BoA crBa Lr r4c[oJrb3oBaHvfl B npoMbIIrIJIeHHocrI'I

II}IHKOBbIX CIIJIABOB .

pa6orrr aBTopa BbrnoJrHeHbr Ha BbrcoKoM HayrrHoM ypoBHe c I'ICTIOJIb3OBaHI4eM

ooBpeMeHHbrx MeToAoB QusHro-xI4MI4rIeCKI',IX 
lIccJIeAOBa.'uit' 14 CIIeuI4alIbHo

paspa6oranHoro c efo yqacTl4eM o6opyAon aTkrfl', O6ecne'IuBarouefo nonyqeH?Ie

sHaqeHr,rfi csoficrs crrJraBoB [pr4 onpeAeJIeHI4I4 I4x B pa3nI4rIHbIX ycnoBuqx c ertcoKofi

cTerreHbro AocToBepHocTt{. Pa6ora coAepxl4T U e 6oJ1ruotu o6teue HOBbIe cBeAeHHfl

O qTHKOBbIX CIIJIABAX.

3atcflro'leHIte

[uccepTauHr, [peAaTaBneHHafl Ha coI4CKaHI4e yueHofi cTeIIeHI4 KaHAI4AaTa

TexHr4r{ecKr4x HayK no cneIII4aJIbHOCTH 2'6'17- MarepraanoBeAeHl4e Hanl4caHa

lllapraosola H.B. CaMOCTOflTeJIbHO' COAepxI4r HOBbIe HayqHble vr [paKrl4qecKl4e

pe3ynbTaTbr 14 rroJIOX(eHI{q, BbIABI4FaeMbIe Ha uy6nHunyro 3aIIIHTY' u

cBuAeTeJrbcTByeT o II4IIHOM BKJIaAe aBTOpa B MaTepl4anoBeAeHrae' Pa6ora oTBeqaeT

rpe6onaHnru ryHKToB 9-14 <lloroNeung o iloptAKe rlpucyxAeHl'Ifl yqeHbIX

c'reneseil>), yrB. flocraHosJleHl4eM llpaeurelbcrBa Poccraffcrofi @eAePA\VII4 Ot 24

ceurr6pr 20I3r.,J\b842 (pel' ot 28J82017 r')'

ocrroeHrreHayqHblepe3ynbTutblAvcaepTalluoHrrofipa6orrrl[apuQso.uaH.B.

ony6lraroBaHblBpeueH3llpyeMblxHayIIHbIX]1{3taHv|flx(rryrrxrll<IIoloNeHI4flo

nopflAKe rlpl4cy)r4eHl4t yrleHblx creneneft> )'



B A4cceprarlproHHofi pa6ore IllapnQso4a H.B. qI4rrIpoBaHI4e oQopnaleuo

KoppeKTHo, ccbrJrKr4 Ha aBTopoB, prcror{Hr4nr 3avrMcrBoBaHplt, coaBTopoa oQopMJIeHbI

B coorBercrBlru c Kpr4TepktflMvr) ycraHoBneHHbIMI,I nyHKToM 14 <IloroNerll4q o

noprAKe rpucylqeHl4q yr{eHbIX cretreHefi>>' [ucceptagun IllapraQ:ola H.B,

rrpeAcraBneHHar Ha courcKa;ane yueHoft crerleHu KaHAI4Aara rexHl4rrecKl4x HayK rlo

c[erlr4utrrbHocrr4 2.6.17- MarepraaloBeAeHl4t, flBIrflercfl 3aKoHrIeHHbIM HayqHbIM

I4ccJreAoBaHueM, BbrnoJrHeHHbrM aBTOpOM CaMOCTO'TeJIbHO Ha COBpeMeHHOM

HayrrHoM 14 TexHltr{ecKoM ypoBHe, B KoropoM qerKo }I3JIO)ICOHbI HoBu€ Hay{Ho-

o6ocHoeaHHbre rexHr,rqecKr4e perueuvrfl B o6lacru MarepI4uuIoBeAeHVt, BHeApeHI4e

Koropblx BHoclrr 3Har{r4Terusrtft BKJIaA B pa3BI4TI4e rexHoJlofvrr4 Irvrbf, ornHBoK }I3

rllrHKoBbrx cnJraBoB, rrro coorBercrByer rpe6onauuau TIyHKToB 9-14 <fIoJIo)KeHI'It o

rroprAKe IIpI4CyXAeHHt yrleHbIX CTeneHeI4)). An'ropeQepar ro crPyKrYPe v

coAepxaH[ro AocTaroqHo [oJrHo orpilr(aer coAep)KaHne Avrccepralll4oHHoft pa6omI.

OSuqualrnuft onnoHeHr:

KagAuAar rexHI4rI e cKI4x H ayK, 3 aM e crI'ITe JI b

Ar4peKropa rlo HayKe dle tIO I4CCJICAOBAHIITO

IHOBaUIOHHbIX Te

HAH Tarxurcnc PaxuNros @upys Ar6aponuu

r.lyruan6e, yn.Afiuw, 299 13

Mo6. ren.:

lloAnracl oQnqraanrHoro onnoHeHra K'T.H.

HaqamuuK orAena KaApoB

fY <I-{eurp no l4ccneAoBaHl4ro I{ FrIX

E-mail: r.f.a-@bk.ru

E-mail : info@innovationant
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