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OegepaJlbHor-o rocyAapcrBeHHoro brcAxeTHot-o yqpex(AeHr.rfl Hayr(u lzlHcrr,lryra o6qeft r.r

HeopraHuqecrcofi xLrMIdI,I ranr. H.C. KypnaKoBa Pocu.rftcrcofi arcaAeMuu HayK fl,IOHX PAH)

Ha AuccepraUl4oHHyto pa6ory Korov ufi\a Travo(ier FOpueevva <<flpo:pauHar r(epaM14Ka Ha

ocHoBe unpvi't-anloMt'tHl4eBoro rpaHara cocraBa (Y.Nd):Al50rz r,r (Y.Nd);ScAI+O12" noJrleeHHat
rcap6ouarHbtM MeroAoM.). [peAcraBreHHyFo Ha coficKaHr4e yr{eHofi creneuv KaHLVAara

TexH14qecKHX HayK no cfleuuarbHocTt4

2.6.14 - TexHoJIon4t cvtltz4KarHbIX 14 Tyro[naBKr4x HeMera,'rrr4qecKr4x MarepuaJroB

Arcrva.nsHocrs renast AucceDraulru o6ycroereHa ueo6xoA14Mocrbro nonyqeH14t

KepaMuqecKl4x npo3paqHbtx Marepr4aroB co csoi;icreavrra Heo6xoAr4MbrMr,r Anr nony'-teHL4fl Ha vx

ocHoBe rBepAoreJlbHblx na3epoB estcorcoft MoulHocru. B HacroslUee BpeMr B KaqecrBe aKTr4suoft

cpeAbl I4cnoJlb3ytor MoHoKpvcraJIJIbI L4 onrr4qecK14e creKrra. OcuoeFrnrMra He1ocTarKaMH

ucnolb3oBaHHt Lilfl 3TI4X 3aAaq y MOHOKpr4CTaJrJra rBJrrfoTcr AopofoBL.|3Ha npor43BOACTBa,

ofpaHl4t{eHl4e MaKcI4MaJTbHoro pasMepa H ()opvlr. a TaK)t(e TpyAHocTb BBeAe1wfl 14 orpaHr4qeHr4e

MaKcuMaJIlHoft KoHUeHTpallz,V nerfipytoult4x 3leMeHToB. IIrov14HecUeHTHbre creKrra. B cBoFo

oqepeAb, sBJltlorc.fl cyEecrBeHuo 6olee AeuleBbtMH B npot43BoAcrBe, oAHaKo r4x MexaHr4qecKr4e 1.t

TepMoMexaHuqecxfie ceoilcrBa. a raK)l(e MaKct4MarbHbre KoHL{eHTpaLil4u nerr4pyroul14x 3reMeHToB He

no3BorlflIor flonyqarb Ha vx ocHoBe rBepAorerbHbre xa3epbr BbrcoKofi H,roulHocrr.r. B ceorc oqepeAb,

KepaMl4r{ecKHe MaTepuZIJIbl, np14 ycnoBH r.{ IloAXoArUIr4X OrrTr4qeCKr4x csoficre, MofI14 6sr

cyuecrBeHHo yBen14qI4Tb MoUIHOCTb rBepAOTeJrbHbrx na3epoB Ha r4X OCHOBe.

Ilelr pa6orrr. Paspa6orKa rl^tnzvKo-xr4M14qecKux ocHoB H npar(rr4qecKr,rx irpr.renron caHre3a
na3epHoil xepan'rl4KH c BblcoKI4M14 3Kcni'tyarauuoHHbrMH xapaKTepr4crt4KaM14 Ha ocHoBe I4AI- cocraBa
(Y,Nd):Al:orz (HAf :Nd3*) tB rcap6ouarHbrx coeAilueHnft 6er ncrorb3oBaH14fl noMorra L,l

cileKalolul4x Ao6aBoK. a TaKII(e l4ccxeAoBaHl,te BrvflHt4r cKaHAnr B KaqecrBe vo4ur$rar-1upyro11efi

Ao6aexr4 Ha ceofrcrBa ra3epnofi KepaM vKt4.

Anq aocrl4r(eHl,Iq nocraBneHuofi uenr4 e pa6ore peuranHcb crreAyFourr4e ocHoBHbre 3aAaq14:

- pa3pa6orrca MeroAt4Kt4 coBMecrHoro oca)r(AeH14, rcapOouarHbtx coeAr4HeH14r,-r r4TTpr.{fl,

aJIloMI'lHI4t V HeOAI4Ma 3aAaHHblX Karl4oHHbtx cocTaBoB C r(Or"trpoxHpyeMbtM14 pa3MepaMr,t vl

I



Mopdlonorvefi qacruu B pacrBopax IIAB ans no,'ryqeHus nporpaunoft KepaMuKt4 14Af:Nd'- 6e3

ncnoJrb3oBaHr4r IroMoJra 14 crreKarcu-lr4x Ao6anox;

- r43yr{eHr4e BlrL4flHufl pH v cocraBa cpeAbr oca)r(AeHr4r. a raK)r(e BpeMeHH crapeHr4fl Ha

pa3MepHbre u nropcfonof r4qecKr4x xapaKTepMQTIIKW ocaAKoB t4 cr4HTe3upoBaHHbrx Lt3 r-rr4x

HaHor opo rrrKo B I4Af :Nd3*;

- uccreAoBaHue Qa::oeurx IpeBpaueuvit B npouecce TepMr,rqecKofo pa3lolr(eHufl

cuHTe3r4poBaHHbrx rcap6oHarH brx coeAr4ueun fr ,

- r4ccneAoBaHue BrvflHr.ir reMneparypHo-BpeMeHHbrx pexrlMoB cneKaHr4fl Ha cpopvr,rpoBaHr4e

M14r(pocrpyroypbr, coorBercrBeHHo. Ha KoHeL{Hbre Qlusvr(o-MexaH14qecKr4e v orrrr4Ko-

cneKTpocKorr14qecKr4e ceoftcrea npo3pa.rHofi KepaM r4Kvr;

- HccreAoBaHr4e BrvrHtln Ao6aeorc cKaHAHfl B cr4creMy (Y.Nd):ScAl+Orz Ha ocHoBHbre

3aKoHoMepHocrr4 (lopv 14 poBaH 14r xap6oHarH brx nopour KoB L4 ceoitrclsa KepaM 14 L{ecKoro

rpo3paqHo f o Marep 14 arr a.

Crpvrcrvpa u coAepxauue pa6oru.

lrzcceprawtfl cocrol4T I43 BBeAeHr4t, Tpex rraB. ocHoBHr,rx BbrBoAoB, cnr4cKa qrarrzpyerr,toft

nnreparypbr, rlpr4no)KeH:afl t4 coAep)Kr4r: 160 crpaH14u MauHHonr4cHoro reKcra, 8l pracyHorc; 9

ralstntl; 173 rr4reparypHbrx r4croqH 14Ka H oAHo npr4noxeHile.

l-lepnan rJraBa nocBfluleHa o6sopy coBpeMeHHbtx reuAeHuurl B oSlacru co3AaHr4t

KepaMuqecKl4x npo3paLrHbrx Marepuanoe. 3lecb npr4BeAeHo ycrpofrcrBo rBepAorenbHoro rra3epa,

no4po6no onr4caHrr ceoficrBa wtrpvi,t-aJrFoMr4Hr4eBoro rpaHara. a raKlr(e o6o:uaqeHbr npo6revsr.

I(oropbte Bo3H14Karor Ha Bcex 3Tarrax cr4Hre3a npo3paqHoro KepaMnqecKoro Marepr.rarah cnocoOoe

14x perueHur. B KoHue nr4Teparyprioro o6:opa. cAeJ'raHbr BbrBoAbr. Ha ocHoBaH14r,r Koropbrx

c$oprraynupoBaHa uenb 14 nocraBrer-rbr 3?Aaqu pa6orsr.

Bropan r./'raBa coAep)nr4T noApo6uoe on14caH14e MeroA14Kn flpeAloxreHHoro aBTopoM

3KCnepuMeHTa. I{CXOAHbIX MarepAaJIOB, a raK)r(e [pr4BeAeH KOMnITeKC MeTOAOB 14 TTOAXOAOB.

14cnorrb3oBaHHbrx aBTopoM np14 14ccreAoBaHVvt noryqeHHbrx B xoAe paSorul noporxr(oB t4

npo3paqHoro l(epaMHqecKoro Marepnara Ha ocHoBe urrpr4fi-atltlMr.{HHeBoro rpaHara.

B rpersefi rilaee ttpr4BoAsrcfl pe3ynbrarbr r4ccJreAo BaHVfi eilasuvtx pH, BpeMeHr4 (crapeH vfl>>.

npoMbIBKt4 t4 cyulKLr ocaAI(oB Ha Qop,tlLtpoBaHI4e MoHoAr4cnepcHbrx HaHopa3MepHbrx xap6ouarHbrx

I]opout(oe. 3Aecu xe onpeAentrorct IapaMerpbr clrHTe3a 3THX fiopouKoB, npr4BoAflTcr pe3ynbrarbl

uccneAoeaHw|l TepM14qecKoro pa3nox(eHI,{t noryqeHHbrx ocaAKoB. 143yqeHbr cpa:oeure ttpeBpaueHufl

14 3BorrlouHr Mopcponorrzr,r qacrr4u B npouecce repM14LrecKoro pa3no)KeHVfl [onyqeHHbrx ocaAKoB,

oflpeAeneHo BItuflHI4e pe)t(t'tMoB cfiopn'roeaunr vt cneKaHr,rr c14HTe314poBaHHbrx t1oporxr(oB Ha

MHKpocrpyKTypy. MexaHL,tLrecKue 14 onluqecKr4e ceor7crna nonyqeltHoii KepaMVKt4.

Havquas uonugHa.

1. VcraHoeJIeHbI ycnoBI4t coBMecrHoro oca)I(AeH14r rcap6or-rarHbrx ocaAKoB B pacrBope

noJr14Bt4Hunnlrppoxr{AoHa c pauuvuoil MoneKyrrpnoil vaccoir, BeAyu{r4e K r}opn,tupoBaHr.to



MOHO$a3HbtX nOpOrilKOB C r(OHTpOn14pyeMbrM14 ycToilt{14BbrMl..l pa3MepaMl4 qacTl'tL[: 143 KoTopblx (5e3

noMora v BHeceHHfl cneKaK)Lur,rx Ao6asor) cuHTe3HpoBaHa BbrcoKonpo3paqHat KepaM14Ka

(cneronponycKaHr4e Ao 79%) l4AI-:Ndi* c noebrueHHbrM14 MexaH14qecKI4Mn ceoftcrBaMlt (npeael

rrpoqHocrvr tpt4la:ru6e Ao 350 Mlla, KIC - Ao 2,5 M[Ia"vll2).
2. MeroAoM BblcoKoreMreparypHoro POA

- ycraHoBJreHa nocneAoBarerbHocrb $asoesrx rpeBpaueuuit npI4 TepM14qecKoM pa3no)t(eH14t4

cna6o 3aKp14craJrrr1430BaHHoro rcapSoHarHoro ocaAKa. [Iorca:aHo. trro flpoqecc pa3no)I(eHI4t

rrporeKaer B HecKoJrbKo 3TanoB c oOpasoBaH14eM rJu,rHo3erua k-AlzO: opropoH't6r.lqecrcofi ct4MMerpt4t4.

a B reMneparypnoft o6lacru 850-950'C $op*r4pyercr Meracralvtaus%r Hecrexl4oMerpnt{ecrcnfi

arloMt{Har (Y,Nd)r-.Alr+xO: c rpaHaronoAo6nofi crpyrcrypoft. npt4 B3aI4uoAefrcrBl4t4 Koroporo c k-

Al2O3 npu reMneparype 1000-l 150'C o6pa:yercq I4AI-:Nd3*.

- ycraHoBJreHo, r{To B pe3ynbrare BBeAeH r4fl B czicreMy cKaHAr4t. B 14HTepBaJre reMneparyp 850-

1000'C o6pa:yercr Meracra6ulsHsril Hecrexr4oMerpr4qecrcuil rcy6nuecrcraft aJIroM vHar

(Y,Nd)r**ScuAl(r-r-r,)O3 c rpaHaronoAodHoil crpyrcrypofr. rcoropuft npu reMreparype ll00-1 150'C

B3auMoAeficruyer c k-AlzO: c o6pa:onaHUeM 14CAI-:Nd3*.

3. [IonyveHa BbrcoKonpo3paLrHar (ceeronponycKaHue 78%) BbrcoKonpoqHat (npe4er

rpoqHocrr4 rrpr4 Hsrn6e Ao 370 Mfla, Krc'ao 3.1 Mflaxntr/2) rcepaMuKa cocraBa Ndo.o:Yz.qzScAl+Orr.

SxcnepraMeHTaJrbHoe 3HaqeHHe rcoocpcpuuHeHra renroBoro ruuefiHoro pacu14peHr4q ililfl

npo3paqHoro KepaMr4r{ecKoro Marepr,rana I4CAf:Nd3*, paccqlrraHHoro B l4HrepBane reMneparyp

200-1000'C, cocraBnrer 8.5 x I Q-og-t.

CreneHr o6ocHosaHHocru uav.rHurx no,roxeHr.rfi. ebrsoAos Lr peroiueHAauu&

cdopnavruDoeaHHrrx e Aucceprauupr. noATBep)r(Aaercr 3Haqr,rrerbHbIM o6renaou HayLrHo-

TexHr4qecrcoil nHTeparyphr npencraBJreHHbrM v Kpr4Tr,rqecKu oueHeHHbrM aBTopoM, BbrcoKr4M

Teoperr4qecKnM, 3Kcilepr4MeHTilJrr,HbrM v a*arr4Tr.{qecKr4M ypoBHeM Ha KoropoM 6swvt npoBeAeHbr

r4ccxeAoBaHVfl npr4 BbrnoIHeHH14 nocTaBIreHHbrx 3aAaq np14 AocTulr(eH Lltv LI1I]IV pa6orrr.

flparcrnqecrcaq lHaqunaocrs paOorsr orpeAenrercfl paspaSoraHHbrM MeroAoM co3AaHHfl

ilpo3paqHbrx KepaM14qecKr4x MarepuaJroB Ha ocHoBe 141 J cocraBa c BbrcoKr.rM14 3Kcrlnyaraur4oHHbtM14

csofrcrsaNala Lnfl npr4MeHeH14r B KaqecrBe axrheHoil cpeAbr rBepAoreJrbHbrx na3epoB lra6o

BblcoKoreMrleparypHbrx onl4qecKr.rx oKoH. Lrro noATBeplr(AeHo aKToM BHeApeHraq OOO <Aepopa

Bopealuc>.

nocrosepHocrs u anDo6aqus petvflsraroe. 14cno,rugoBaHr{e aBTopoM coBpeMeHHbtx

MeroAoB l4ccneAosautit t4 rpavorHorl r4HTepflperauueil nonyqeHHbrx pe3ynbraroB He ocraBrrrer

coMHeHr4fi e rax AocroBepHocrt4.

CoorsercrBr{e A}rcceprarrvu fiacflopry cfieuuaJrbHocr[. [-lo

Texuolo rufl cvnltKarH bIX 14 Ty roilnaB K 14 x H eM eraJr,rr 14 q ecKu x M arep 14 aJl oB

coorBercrByer nacnopry AaHHofi Hayuuofi cneuraa,rbHocrl4 B n.n . 1 vt 2.

O6uaq oueHKa. sonpocsr r,r laNaeqanprq flpe4craBJleHHafl Ha

paOora ocTaBnf,er floro)r(r4TerbHoe ra 6laronpr4flTHoe BneqarreHr4e. TeM

IIOffBI,tIUCb BOnpOCbt I,t 3aMeqaHr4f :

crreur4aJrbHocra 2.6.14

A H CCepr aur4n rr oil H ocTbFo

oT3brB Ar4CCepTaUr4OH Hat

He MeHee npH npoqTeHr4r4



1. B Al4cceprar\t4u npt{BoAtrcfl o6osHa.{eHr4r il,nfl cocraBa I4Af :Ndo o:Yz szAl:Orz Lr

(Y,Nd):Al,sO rz. CreAoeano 6sl rtpt4Aep)l(t4 Barbcfl oAuoii ra: nu6paH H brx Qopuyn. tu6o pa3bflcHnrb
B TeKCTe, B qeM pa3nvqve Melr(Ay Fil4Mt4.

2. Karc yqt4TbtBaJtt4cb norept.l Ha olpair(eH14e np14 14ccrreAo BaHVr4 cBeronpoIycKaHHt
cr4HTe3upoBaHHofi aaropoM npo3pa,lHoil KepaM urcv'7

3. 9err,r o6ycnoereH su6op pexr{Ma repMoyAapa or 420 Ao 20"c'7
4. Anrop yrBepll(Aaer. qro vo4racflrur4poBaH14e KepaMlrKr4 cKaHAr4eM ilpr4BoAur K rroBbrileHr.to

ee MexaHl4t{ecKux ceoftcre. OAnarco I43BecrHo, t{To. nlo4racpr.rUupoBaHHaq cKaHAr4eM KepaM14Ka"

c14HTO3HpoBaHHat vt3 xropl4AoB, Aeilcre14TerbHo noKa3bIBaer 6olee BbtcoKr4e 3HaqeHr.{t
MexaHlIqecKI4x ceoiicre, Ho 3Tt4 3HaqeHI4t conocraBHMbt c nyqu14Mr.r pe3ynbraTaMU He

rr'ro4n0raqupoaaHuofi KepaM vKvt. ct4HTe3Hpoeauuoil r,t3 Hr.lrparoB. - flovevly 3r(cnep6MeHr c

Ao6aereHl4eM cKaHALrt 6sll cAeJIaH He no pe)r(r4MaM, o6ecneqr4BaFoulr4M MaKcr4MaJrbHbre 3Haq eHVfl
npoqHocrHbrx xapaKrepvcrvtrc 6es Ao6aereHr4r cKaH uls?

5. [Ipoao4raJr14cb jtvt 14ccJ]eAo BaHr4fl TepMocrofrrcocru KepaMHK14, H,toEncpraquponauuofi

crcauAuenl?

CAenaHr-rble 3aMeq aHVfl tBltK)Tcg qacrHbrMr,r r,r He BJ'rt4tror ua o5r-qyrc noJ,ro)rc4TerbHyro oueHI(y
paOorrr.

3AKT|oqEHT{E
|Io arcryaJrlbHocrl4. HoBI43He H HayqHo-TexHl4qecKoMy ypoBHto BbrnorHeHHbtx lrccneAoBasv1t,

a raKlKe npaKTl4.lecrcoil 3Ha.-tt4Mocrt4 Auccepraqr.roHnan paSo'ra KolonlrafiUa TuuoQen [OpbeBr{qa

<flpo:paqHafl KepaMI4Ka Ha ocHoBe vrrpt4fi-anroir,t14Hr4eBoro rpaHara cocraBa (Y.Nd):Al-sOr: v
(Y,Nd):ScAl+O12, IloJIlqeHHat xap6ouarHbIM MeroAoM.)). rpeAcraBJreH Han Ha cor4cKaHne yueHoil
crelleHl4 KaHAI4AaTa rexHI4LlecKHX Hayt( no cneuuaJrbHocrr4 2.6.14 - TexHolot-r4r cu1l4KarHbtx 14

TyfOnIraBKI'IX HeMeTaJItiLIeCKI4X MaTepHaJ'IOB IIOJIHOCTbIO COOTBeTCTByST rpe6OBaHr,rflM n.n. 9_]4
<<flolo>tteHVtfl o noptAKe npt4cyir{AeHnfl yqeHbrx cleneueil>. yrBep}r(AeHHoro nocraHoBneHr.{eM

flpanrareJrbcrBa Poccr.lficrcoft Oeaepaun14 or 24.09.2013 r. J\b 942 (n arcryansHoil peAar(ur4u), a ee

aBrop Kolovprer-I Turvocpefi tOpbeBI4q 3acny)r{r4Baer npr4cyr(AeHVfl gcrco1,1ofi crerreHH.

orssle o6cyxl€u ra o4o6peu Ha 3aceAaHVLt ceKur4lr <HeopraHr,rqecKoe MaTepr,ranoBeAeHr4e))

Yqeuoro coBera I4OHX PAH (npororo,r i\s6 or'23 .11.2023).

Orsrre eeAyureii opraH A3a:q:l.V roAroroBr4l: Ceprefi
xI4Mr4qecK14x HayK, rraeHtrfr uayuusuZ c14HTe3a

Marepr4aJ'roB 14 nepepa6orKr,t M 14HepaxbHoro

Vlucrwryra o6ueft r.r Heop raHlqecrcoil

(I4OHX PAH). flo.rroesril alpec: Mocxea.

pa6. 8(495) 77 5-65-85. A06. 3-38;

fbrn ichevsv@)randex. ru.

Oonluqee C.B.
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