
1 

'• « YTBEP)K)J;AIO» 

Ilp,~peKTop Hl1TY «Ml1CttC» 

TIO ayKe H HHHOBal(mIM, 

,II,.T.H., Tipocpeccop 

~ 

OT3bIB BE)J;YIQEH OPr AHH3A:QHH 

<l>e,II,epaJihHOro rocy,II,apCTBeHHOro aBTOHOMHOro o6pa30BaTeJihHOro yqpe)K,II,eHIUI 

BhICIIIero TipocpecCHOHaJihHOrO o6pa30BaHH5I «Hau:ttoHaJihHhIH HCCJie,II,OBaTeJihCKHH 

TexHonorttqecKHH yHttBepcttTeT «Ml1CttC» Ha ,II,HccepTaU:HOHHYIO pa6oTy 

Mttnocep,II,oBa Ilasna AneKcaH,II,posttqa 

" IlonyqeHHe JIHTOH KepaMHKH Ha OCHOBe ryrOTIJiaBKHX CHJIHI(H,II,OB H OKCH,II,OB 

MeTo,II,oM CBC - MeTannyprHH TIO,II, ,II,aBJieHHeM rma", Tipe,II,cTaBJieHHoli Ha 

COHCKaHHe yqeHOH CTeTieHH KaH,II,H,II,aTa TeXHHqecKHX HayK TIO CTiel(HaJihHOCTH 

01.04.l 7-xHMHqecKa5I cptt3HKa, ropeHtte H B3phrn, cptt3HKa 3KCTpeMaJihHhIX 

COCT05IHHH se:w;ecTBa. 

Co3,II,aHHe HOBhIX MaTepttaJioB, cTioco6HhIX 3cpcpeKTHBHO pa6oTaTh TIPH 

BbICOKHX TeMTiepaTypax (,II,o 2000°C) B arpeCCHBHhIX cpe,II,aX H TeXHOJIOrliH HX 

TionyqeHH5I 5IBJI5IeTC5I O,II,HHM H3 TipttopttTeTHhIX HaTipaBJieHHH HayK o MaTepttan ax. B 

3TY rpyTITIY BXO,II,HT KepaMHKa Ha OCHOBe TyrOTIJiaBKHX CHJIHU:H,II,OB, OKCH,II,OB H HX 

KOMTI03Hl(HH. B TipOMhIIIIJieHHOCTH TaKHe MaTepHaJibI, KaK TipaBHJIO, TIOJiyqaIOT 

MeTO,II,aMH TIOpOIIIKOBOH MeTaJIJiyprHH. 

bOJihIIIHe TiepcTieKTHBhI ,II,JI5I TIOJiyqeHH5I KepaMHqecKHX MaTepHaJIOB HMeeT 

TeXHOJIOrH5I, OCHOBaHHa5I Ha ropeHHH TIOJiyqHBIIIa5I 

"CaMopacTipocTpaH5IIO:W:HHC5I BhICOKOTeMTieparypHhIH cHHTe3" (CBC). CaMo 

5IBJieHHe CBC H B03MO)KHOCTh CHHTe3a 3THM MeTO,II,OM IIIHpoKoro Kpyra Ty roTIJiaBKHX 

HeopraHHqeCKHX MaTepHaJIOB H3 CMeceii MeTaJIJIOB H HeMeTaJIJIOB 6hrna OTKpbITa B 

1967 ro,II,y poccttiicKHMH yqeHhIMH Mep)KaHOBhIM A.r., EopoBHHCKoii 11.TI. H 

lllKttpo B .M. 

0,II,HHM H3 sapttaHTOB 3Toii TexHonorttH 5IBJI5IeTc5I CBC - MeTannyprtt5I, 

OCHOBhI KOTOpoii 6bIJIH 3aJIO)KeHhI B 1975-1995 r. B pa6oTax lOXBH,II,a B.11. c 
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coaBTopaMM. B CBC - MeTmrnyprMM B Ka11ecTBe ttcxo.ri;ttoro Cbiph51 ttcrronI>3YIOT 

BbICOK03K30TepMM11eCKMe CMeCM c TeMrrepaTypoll: ropeHM51 CBbIIIIe 2500 - 3000 °C, 

11TO I103BOIT51eT rrony11aTb KepaMM11eCKMe MaTepMaITbI B ITMTOM BM.IJ;e. K 3TOMY 

HarrpaBneHMIO OTHOCMTC51 M .ri;ttccepTaU,MOHHa51 pa6oTa IT. A. Mttnocep.ri;oBa, 

HarrpaBneHHa51 Ha pa3BMTMe Hay11HhIX ocHoB CBC ITMTOH TyrorrnaBKOH CMITMU,M.IJ;HOH 

M OKCM.ll;HOH KepaMMKM, o6na.ri;aIOlll,eH BbICOKOH )l(apOCTOHKOCTbIO M Kopp03MOHHOH 

CTOHKOCThIO. 

TeMa .i:.uccepTau,uouuoii pa6oThI II. A. MuJiocep.i:.osa HBJIHeTCH 

aKryaJibHOH, IlOCKOIThKY CMITMll,M.IJ;Ha51 M OKCM.IJ;Ha51 TyrorrnaBKa51 KepaMMKM MMeIOT 

rrepcrreKTMBY rrpoMhIIIIneHHOH peanM3all,MM, a B03MO)l(HOCTM CBC-MeTannyprMM 

I103BOIT51IOT C03.IJ;aTb BbICOKOI1pOH3BO.ll;MTenhHYIO 3Heproc6eperaIOlll,YIO TeXHOITOrMIO. 

~MccepTall,MOHHa51 pa6oTa 51BIT51eTC51 rrpo.ri;on)l(eHMeM MCCne.ri;oBaHMH no CMHTe3y 

TyrorrnaBKMX HeopraHM11ecKMX MaTepttanoB, rrpoBe.ri;eHHhIX paHee B.A. fopIIIKOBhIM, 

3alll,MTMBIIIMM .ll;OKTOpCKYIO .ll;MCcepTaU,MIO B 2011 ro.ri;y. 

HoBH3Ha nocTauoBKH .i:.uccepTau,uouuou pa6oThI II.A. MuJiocep.i:.osa 

COCTOHT: 

- B BbI6ope HOBbIX o6oeKTOB .ll;IT51 aBTOBOITHOBOro CMHTe3a 6MHapHbIX CMITMll,M.ll;OB 

TyrorrnaBKMX MeTannoB (Mo-W-Si, Mo-Nb-Si, Mo-Ti-Si), OKCM.IJ;HhIX TBep.ri;oIX 

paCTBOpOB (Al-Cr-Zr-0) M MeTanITOKepaMM11eCKMX MaTepMaITOB (Alz03- Cr203-TiC M 

Ali03-Cr203-TiC- Cr3C2); 

- B pa3pa6oTKe BbICOK03K30TepMM11eCKMX CHCTeM TepMHTHOro THrra .ll;IT51 CHHTe3a 

ITHTOH 611HapHOH KepaMHKM Ha 6a3e TepMO.ll;HHaMH11eCKMX pac11eTOB, TaKHX KaK 

Mo0iW03/ Al/Si, Mo03/Nb20 5/ Al/Si, Mo0iTi02/ Al/Si, Mo03/ Al/Zr, 

CrOiCr203/ Al/Ti/CM .ri;p.; 

- B ycTaHOBITeHHbIX 3aKOHOMepHOCT51X H MexaHH3MaX aBTOBOITHOBoro CHHTe3a 

KepaMHKH B pe)l(MMe ropeHm1; 

- B ycTaHOBITeHHbIX 3aKOHOMepHOCT51X H MexaHH3Max cpopMHpOBaHH51 COCTaBa H 

CTPYKTYPI>I nHTOH KepaMMKH. 

3KcnepuMenTaJibHbie uccJie.r.osauuH no3BOJIHJIH noJiyqnTh pH.Z:. HOBhIX 

pe3yJihTaToB .Z:.JIH Teopuu u npaKTHKH CBC- npou,eccos: 
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- 113yqeHbI 3aKoHoMepHOCTH CBC- MeTannypr1111 nHTbIX 611HapHbIX c11n11u;11,IJ,0B B 

c11cTeMax: Mo-W-Si, Mo-Nb-Si, Mo-Ti-Si 11 orrpe,IJ,eneHbI orrTHMaJibHhie ycnoBH5I 11x 

rronyqeHH5I B pe)J(HMe ropeHH5I. I1oKa3aHO, qyo ,ll,ll5I rrepBbIX ,IJ,BYX CHCTeM MO)J(HO 

rronyqaTb 611HapHbie CHllHIJ;H,ll,bl rrpH mo6oM COOTHOIIIeHHH MoSi2/WSi2 M 

MoSi2/NbSi2, a B TpeTbeH CHCTeMe CO,IJ,ep)J(aHHe TiSi2 orpaH11qeHO COOTHOIIIeHHeM 

MoSiiTiSi2 = 1: 1. ,Il,n5I CMeceH. c HH3KOH TeMrrepaTypoH. ropeHH5I IIOKa3aHO 

B03MO)J(HOCTb rronyqeHH5I llHTOH CHllHIJ;H,ll,HOH KepaMHKH rrpH ,IJ,06aBneHHH 

3HepreT11qecKoH. ,IJ,o6aBKH Ca02/ Al, KOTopa5I rro3Bon11na yBen11q11Tb TeMrrepaTypy 

ropeHH5I BbIIIIe 250o0c. 

- c IIOMOII(bIO CBC MeTannyprHH rronyqeHa llHTa5I KepaMHKa Ha OCHOBe 

KOMII03HIJ;HH OKCH,ll,OB anIOMHHH5I, xpoMa M U:HpKOHH5I, H3yqeHbl 3aKOHOMepHOCTH 

CHHTe3a M orrpe,IJ,eneHbl OIITHManbHbie COCTaBbl CMeceH. ,ll,ll5I CHHTe3a; IIOKa3aHO, qyo 

rrocne Kp11cTann113au;1111 KepaMHKH o6pa3yeTc5I ,IJ,Byxcpa3Ha5I cTpyKTypa, B KOTopoH. 

pacTBop Ab03 - Cr203 cpopM11pyeT crrnoIIIHYIO cpe,IJ,y, a Zr02 ,IJ,HCKpeTHO 

pacrrpe,IJ,eneH B Heil; 

- c rroMOII(bIO CBC - MeTannypr1111 CHHTe311poBaHbI nHTbie MeTannoKepaM11qecK11e 

MaTep11anh1 B c11cTeMax: Ab03 - Cr203 x TiC, Ab03 - Cr20 3 x Cr3C2, Ah03 - Cr203 

x TiC - Cr3C2, 113yqeHbI 3aKoHoMepHOCTH cpopM11poBaHH5I MHKpo 11 MaKpocTpyKTYPbI 

Kap6H,IJ,HOH M OKCH,ll,HOH cpa3, orrpe,IJ,eneHbl OIITHMaJibHbie ycnOBH5I CHHTe3a 

rronyqeHH5I MeTannoKepaMHKH; 

- IIOKa3aHO CHllbHOe BllH5IHHe HaqanhHOro ,IJ,aBneHH5I, COOTHOIIIeHH5I HCXO,IJ,HbIX 

peareHTOB, MaCIIITa6Horo cpaKTOpa M aKTHBHpyIOII(HX ,IJ,o6aBOK Ha rrpe,IJ,ellbl M 

xapaKTepHCTHKH ropeHH5I, IIOllHOTY rpaBHTaIJ;HOHHOH cerrapau;1111 MeTann11qecKOH M 

OKCH,ll,HOH cpa3 rrpo,IJ,yKTOB ropeHH5I, cpopMHpOBaHHe XHMHqecKoro M cpa30BOro 

COCTaBa rrpo,IJ,yKTOB CHHTe3a, HX MaKpo- M MHKpOCTPYKTYPY· 

IlpaKTHqecKaH 3HaqHMOCTh ,ll,HCcepTaIJ;HOHHOH pa60Tbl COCTOHT B 

pa3pa6oTKe na6opaTopHbIX CBC-TexHonor11:H. 11 Hapa6oTKe orrbITHbIX rrapTHH nHTbIX 

611HapHbIX c11n11u;11,IJ,0B: MoSi2 - WSi2, MoSi2 - NbSi2 11 MoSh - TiSi2. ABTopoM 

rrpe,IJ,llO)J(eHbl rrpaKTHqecKHe peIIIeHH5I ITO rronyqeHHIO llHTbIX OKCH,ll,HbIX 

KOMII03HU:HOHHbIX MaTep11anoB Al20 3 - Cr20 3, Ah03 - Cr20 3 x Zr02, Ab03 x Zr02 M 
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KepMeTOB, COCTO~IIIJfX H3 TBep)J,oro paCTBOpa Alz03-Cr203, B KOTOpOM 

pacITpe)J,eITeHbI 3epHa Kap6H)J,OB xpoMa H THTaHa. HcIThITaHH~, ITpoBe)J,eHHbie B 

HMET P AH r. MocKBa, ITOKa3aITH, qTo HaHITyqnmMH CBOHCTBaMH )],IT~ cITeKaHH~ 

HOBOH KOHCTPYKU:HOHHOH KepaMHKH o6ITa)J,aeT KOMIT03HU:HOHHbIH MaTepHaIT COCTaBa: 

Mo0,7 W0,3Si2. HcITbITaHH~ KepMeTHbIX MaTepHaITOB, ITpoBe)J,eHHbie B 000 

«BI1PI1AJI» r. CaHKT-I1eTep6ypr, ITOKa3antt, qTo )],IT~ C03)J,amrn pe)l(yIQHX ITITaCTHH 

HaHITyqIIIHMH xapaKTepHCTHKaMH (Ha ypoBHe MaTepHana ISKAR IN23 H3 Alz03-

TiCN) o6ITa)J,aIOT Alz03-Cr20 3 x TiC H Alz03-Cr20 3 x TiC-Cr3C 2. TaKHM o6pa3oM, 

)J,aHHbie MaTepHaITbl HMeIOT ITepcITeKTHBY ITpaKTHqecKOH peaITH3aU:HH. 

OcuoBHhie pe3yJihTaThI ,LJ;nccepTaQHH ony6J1ttK0Banh1 B 5 cTaTb~X B 

pecpepHpyeMbIX HayqHhIX )l(ypHanax, 1 ITaTeHTe P<t> H B 13 Te3Hcax )J,OKITa)J,OB Ha 

poccHHCKHX H Me)l()J,yHapo)J,HbIX KOHcpepeHU:H~x. CTpyKTypa )J,HccepTaU:HOHHOH 

pa60Tbl, KOTOpa~ COCTOHT H3 BBe)J,eHH~, IT~TH rITaB, BblBO)J,OB, ITPHITO)l(eHHH H 

ITOITHOCTbIO COOTBeTCTByeT peIIIeHHIO u:eITeH H 3a)J,aq ITpOBe)J,eHHOro HCCITe)J,OBaHH~. 

Bo BBe,LJ;euuu o6ocHoBaHa aKTyaITbHOCTb paccMaTpHBaeMOH ITpo6ITeMbI, 

ccpopMyITttpoBaHbl u:eITb H 3a)J,aqH HCCITe)J,OBaHHH, paCCMOTpeHa HayqHa~ HOBH3Ha 

pa6oTbI, paccMoTpeHa ITepcITeKTHBa HCITOITb30BaHH~ IToITyqeHHbIX ITHTOH CBC­

KepaMHKH B ITpaKTHKe )],IT~ co3)J,aH~ cpyHKU:HOHaITbHOH, KOHCTPYKU:HOHHOH H 

pe)l(yiu:eii KepaMHKH. 

B nepBoii rJiaBe ITpoBe)J,eH o63op ITHTepaTypHbIX )J,aHHbIX ITO CBC H ero 

OCHOBHbIX TeXHOITOrHqecKHX HaITpaBITeHHH. bOITbIIIOe BHHMaHHe 6brnO y)J,eITeHO 

HCCITe)J,oBaHH~M ITO CBC - MeTaITITyprHtt: B03)J,ettcTBHIO Ha ITpou:ecc, cocTaB H 

CTPYKTYPY ITpo)J,yKTOB ropeHH~ )J,aBITeHH~ ra3a H u:eHTpo6e)l(HbIX CHIT, cocTaBa 

CMeceii H xapaKTepHCTHK peareHTOB. I1oKa3aHa HayqHa~ HOBH3Ha H ITpaKTifqecKa~ 

3HaqHMOCTb pe3yITbTaTOB pa60Tbl. 

Bo BTOpoii rJiaBe OITHCaHbl MeTO)J,bl ITpOBe)J,eHH~ CHHTe3a H HCCITe)J,OBaHH~ 

aBTOBOITHOBoro CHHTe3a, H3yqeHH~ COCTaBa H CTpyKTYPbl ITHTOH KepaMHKH, 

H3ITO)l(eHa MeTO)J,HKa TepMO)J,HHaMHqecKHX pacqeToB, paccMoTpeHbI KOHCTPYKU:HH 

ITa6opaTopHoro H OITbITHO ITpOMbIIIIITeHHbIX CBC - peaKTopos )],IT~ ITpoBe)J,eHH~ 

3KCITepttMeHTaITbHblX HCCITe)J,OBaHHH ITO)], H36bJTOqHbIM )J,aBITeHHeM ra3a. ,lI;IT~ 
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CHHTe3a IlHTOH KepaMHKH .IJ:HCcepTaHT HCIIOilb30Ban pa3nifqHbie CMeCH TepMHTHOro 

THrra: Mo03/W03/ Al/Si, Mo0iNb20 5/ Al/Si, Mo03/Ti02/ Al/Si, MoOi Al/Zr, 

Cr03/Cr203/ Al/Ti/C H ,n:p. 

B TpeTheii rJiaBe H3IlO)l(eHbI pe3ynbTaTbI ,n:HccepTaIJ,HOHHoro Hccne,n:oBaHH5l 

no H3yqeHHIO 3aKoHoMepHocTeil CBC nHToil KepaMHKH Ha ocHoBe cHnHIJ,H.IJ:OB 

MOnH6,n:eHa, BOilbcppaMa, HH06H5l, THTaHa H KOMII03Hll,HOHHblX MaTepHMOB Ha HX 

OCHOBe, BbrnBneHbl B03MO)l(HOCTH yrrpaBneHH51 rrpou,eccaMH ropeHH5l, 

cpopMHpoBaHHeM cocTaBa, CTPYKTYPbI H CBOHCTB rrpo,n:yKTOB. 

IIoKa3aHo, qTo BbICOKOKanopHttHbie cMecH Mo03/W03/ Al/Si H 

Mo03/Nb20 5/ Al/Si crroco6HbI ropeTb B nmpoKHX HHTepBanax KOHIJ,eHTpau,Hil 

peareHTOB, a rrpo,n:yKTaMH ropeHH5l 5IBil5IIOTC5l IlHTbie 6HHapHbie CHilHIJ,H.IJ:bl H KopyH,n:, 

KOTOpbie cpopMHpyIOTC5l B BH,n:e cnoeB H nerKO OT,n:en5IIOTC51 .n:pyr OT .n:pyra. HarrpoTHB, 

cMecH Mo03/Ti02/ Al/Si HMeIOT rrpe.n:enbI ropeHH51 rro KOHIJ,eHTpau,HH peareHTOB 

Mo03 H Ti02 c ToqKH peHH5l o6ecrreqeHH5l rpaBHTau,HOHHOH cerrapau,HH. 

MeTo,n:aMH peHTreHocpa3oBoro aHanH3a H 3neKTpoHHOH MHKpocKOIIH51 aBTop 

ycTaHOBHn, qTo B 3aBHCHMOCTH OT cooTHOIIIeHH5l Mo03 H W03, Mo03 H Nb20 5, 

Mo03 H Ti02 B HCXO.IJ:HbIX cMec5lx MoryT 6bITb CHHTe3HpoBaHbI KaK 

HH.IJ:HBH.IJ:YMbHbie (Mo Sh, WSh, NbSi2 H ,n:p. ), TaK H 6HHapHbie CHilHIJ,H.IJ:bI Mox WySi2, 

MoxNbySi2, Mox TiySi2. 

BBe,n:eHHe B peaKIJ,HOHHYJO cMecb Mo03/Ti02/ Al/Si BbICOK03HepreTHqecKoil 

,n:o6aBKH (Ca02/ Al) rro3BOn5leT pacIIIHpHTb rrpe.n:enhI ropeHH5l, cTerreHb 

rpaBHTaIJ,HOHHOH cerrapau,HH H ,n:Harra30H KOHIJ,eHrpau,Hil Mo H Ti B 6HHapHbIX 

CHilHIJ,H.IJ:aX. 

IIonyqeHHbie nHTbie u,eneBbie rrpo,n:yKTbI Hapa6aTbrnanH B orrbITHO-

TexHonorHqecKOM peaKTope (CBC-30), H3MenhqanH B rropOIIIKH H rrpOBO.IJ:HilH HX 

KnaccHcpHKaIJ,HIO ,n:n5l rrocne,n:yIOIIJ,ero crreKaHH5l. 3TH Hccne,n:oBaHH5l BbmonHeHbI 

coBMeCTHO c HMET P AH r. MocKBa. IIoKa3aHo, qTo HaHnyqIIIHMH CBOHCTBaMH 

o6na,n:aIOT crreqeHHbie o6pa3IJ,bI H3 TBep.n:oro pacTBopa Mo0.7 Wo.3Sh. 
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qeTBepTaH rJiaBa IIOCB5II11.eHa 113yqemuo 3aKOHOMepHOCTeii aBTOBOJIHOBOro 

c11HTe3a 1111Toii 0Kc11~Hoii KepaM11K11 Ha ocHoBe Alz03-Cr20 3 x Zr02. ,1J;1151 c11HTe3a 

11crroJih30BaJil1 Tp11 BhICOK03K30TepM11qecK11x cocTaBa: 1 - Cr0iCr20 3/ Al /Zr02, 

2 - WOiCr20 3/ Al/Zr 11 3 - Mo0iCr20 3;1 Al/Zr. B OIITl1MaJihHhIX yc110B115Ix rrpo~yKThI 

ropeHl151 CMeceii 1 11 3 11MeIOT Jil1TOH Bl1~, qJOpM11pyIOTC5I B Bl1~e 2-x CJIOeB 

(MeTaJIJI11qecKoro 11 OKCl1~Horo) 11 nerKO OT~eJI5IIOTC51 ~pyr OT ~pyra. ,ll;JI51 ~aHHOH 

3a~aq11 u:eneBhIM rrpo~yKTOM 5IBJI5IeTC51 OKCl1~Hblll MaTep11aJI. 

ITo ~aHHhIM peHTreHocpa3oBoro aHan113a 11 3JieKTpOHHoii M11KpocKorr1111 Jil1Thie 

OKCl1~Hbie rrpo~yKTbI rrpe~CTaBJI5IIOT co6oii KOMII0311U:110HHbie MaTep11aJibI, B 

KOTOphIX MaTp11u:a cocTOl1T 113 0Kc11~Horo TBep~oro pacTBopa Alz03 - Cr20 3, a cpa3a 

Zr02 pacrrpe~eneHa B Heii B B11~e ~11cKpeTHhIX BhI~e11eH11ii, Harrp11Mep. I1p11 

yBe1111qeH1111 Macchi cMec11 paBHOMepHOCTh pacrrpe~e11eH115I Zr02 B 0Kc11~Hoii 

y11yqrnaeTc5I, qTo CB513aHo c yBe1111qeH11eM BpeMeH11 <OKl13Hl1» pacrrnaBa. ITocne 

113MeJibqeH115I c1111TKOB B rropornK11 KOMrro311u:110HHa5I CTPYKTypa qacT11U: coxpaH5IeTC51. 

B DHTOii rJiaBe 113JIO)l{eHhI pe3yJihTaThI 11cc11e~oBaH11ii, HarrpaBJieHHhie Ha 

rro11yqeH11e Jil1TOH OKCl1Kap611~HOH KepaMl1Kl1, COCT051Ill.eii 113 MaTp11U:hI TBep~oro 

pacTBopa Alz03 - Cr20 3 11 Kap611~HhIX ~11crrepcHhIX cpa3 TiC, Cr3C2 11 TiC-Cr3C3. lb 

~aHHOH KepaMl1Kl1 6bIJil1 rronyqeHbI pe)l{ylll.11e ITJiaCTl1HbI. 

Pa3pa6oTaHhI cMec11 TepM11THoro T11rra Cr03/Ti02/ Al/C 11 

Cr03/Cr20 3/Ti02/ Al/C, crroco6Hbie K ropeH11IO, a rrpo~y1<TaM11 ropeHWI 5IBJI5IIOTC51 

Alz03-Cr203 x TiC, Alz03-Cr203 x Cr3C2 11 Alz03-Cr203 x TiC-Cr3Cz. 

ITyTeM BBe~eH115I 11HepTHoro pa36aB11Te1151 (rroH11)1{eH115I TeMrrepaTyphI ropeH115I 

11 yBe1111qeHl15I B513KOCTl1 pacrrJiaBa rrpo~yKTOB ropeH1151) orrpe~eJieHbI OIITl1MaJibHbie 

ycJIOBl151 rronyqeHl151 rrepeMernaHHbIX OKCl1~HbIX 11 Kap611~HhlX cpa3 rrp11 OTCYTCTBl111 

rpaBl1TaU:110HHOH cerrapau:1111 )1{11~KOcpa3HhIX rrpo~yKTOB ropeHl151. 

C11HTe311poBaHhI MeTa11110KepaM11qecK11e MaTep11anh1, B KOTOphIX 

BhICOK0~11crrepcHbie Kap611~Hhie 3epHa (TiC, Cr3C2 11 TiC-Cr3C3) paBHOMepHo 

pacrrpe~eneHHhI B 01<c11~Hoii MaTp11u:e 113 Alz03 - Cr20 3. ITonyqeHhI (rrocne 

113MeJibqeHl151 MeTaJIJIOKepaMl1K11) rrop01I1Kl1 Tpe6yeMhIX cppaKU:11ll ~1151 crreKaHl151 

ITJiaCTl1H pe)l{ylll.11X 11HCTpyMeHTOB; ITOCJie 113MeJibqeHl151 qacT11U:hI rropornKOB 



7 

coxpaH.HJIM CBOIO KOMIT03MI.I,MOHHYIO cTpyKTYPY· ITpoBe.n.eHHbie B 000 «BHPHAJI» 

MCilbITaHM51 nonyqeHHbIX MaTepMaJIOB IlOKa3aJIM nepcneKTMBHOCTb MCilOJib30BaHM51 

KOMIT03MI.I,MOHHbIX nopoIIIKOB B cMcTeMax: Ah03 - Cr20 3 x TiC-Cr3C 2 M Ah03 -

Cr20 3 x TiC .ll,JI.H M3rOTOBJieHM51 pe)Kyru;Mx nnacTMH. 

B 3aKJII01IeHMM ccpopMynMpoBaHbI ocHOBHbie pe3yJibTaThI, nonyLieHHhie B 

.n.aHHoii pa6oTe. CnMcoK JIMTepaTypbI co.n.ep)KMT Heo6xo.n.MMYIO 

6M6JIMOrpacpM1IeCKYIO MHcpopMaI.I,MIO no BCeM paccMaTpMBaeMbIM B .ll,MCCepTaI.I,MM 

BonpocaM. 

Ilo )1,uccepTau.uouuoii pa6oTe II.A. MuJiocep,l1,oBa HMeIOTCH cJie,lJ,yiom,ue 

3aMeqauuH. 

1. ITyHKTbI HayLIHoii HOBM3HbI ccpopMynMpoBaHbI Hey.n.aLIHo: B n.2 He 

pacKpbITO B LieM MMeHHO cocTOMT CMJibHoe BJIM.HHMe .n.o6aBKM Ca02/ Al. ITyHKTbI 3 M 

4 B 6oJibIIIeii Mepe OilMCbIBaeT npaKTM1IeCKYIO 3Ha1IMMOCTb, a He HayLIHYIO HOBM3HY' 

T .K. He pacKpbITbI ycTaHOBJieHHbie HOBbie 3aKOHOMepHOCTM CMHTe3a. 

2. ITocKOJibKY .lJ.MCcepTaI.I,MOHHa.H pa6oTa HOCMT npMKna.n.Hoii xapaKTep M 

HanpaBJleHa Ha C03.ll,aHMe TeXHOJIOrM1IeCKMX OCHOB CMHTe3a HOBbIX KOMil03MI.I,MOHHbIX 

MaTepMaJIOB Ha OCHOBe CMJIMI.I,M.ll,OB, OKCM.ll,OB, Kap6M.ll,OB, TO aBTopy CJie.ll,OBaJIO 6bI 

pa3pa6oTaTb xoT.H 6b1 na6opaTopHbie pernaMeHTbI, a JIYLIIIIe TH M TY, Ha npoI.I,ecc 

noJiy1IeHM51 nopOIIIKOB 3TMX KOMil03MI.I,Mll. 0.n.HaKO Tex.n.oKyMeHTaI.I,M51 B .ll,MCCepTaI.I,MM 

He npMBe.n.eHa. 

3. ITpM nonyqeHMM JIMTOH OKCM.ll,HOH KepaMMKM o6pa3yIOTC51 CITJiaBbl Ha OCHOBe 

aJIIOMMHM.lJ.OB Mo, Ni, Cr, W, Fe, KOTOpb1e .HBJI.HIOTC.H I.I,eHHbIMM MaTepManaMM M 

MoryT 6bITb MCITOJib30BaHbl KaK nonycpa6pMKaT .ll,JI51 nonyqeHM51 nopOIIIKOB M JIMTbIX 

M3.ll,enMii KOHCTPYKI.I,MOHHoro Ha3Ha1IeHM51. 0.n.HaKo B .lJ.MCcepTaI.I,MM M aBTopecpepaTe 

06 MCilOJib30BaHMM 3TMX MaTepMaJIOB CKa3aHO He .ll,OCTaT01IHO. 

B TO)Ke BpeM.H OTMe1IeHHbie He.ll,OCTaTKM He CHmI<aIOT o6ru;ee IlOJlO)KMTeJibHOe 

BneqaTneHMe OT .n.MccepTaI.I,MOHHoii pa6oThI IT.A. MMnocep.n.oBa. ~MccepTaI.I,MOHHa.H 

pa6oTa MMnocep.n.oBa IT.A. npe.n.cTaBJI.HeT co6o:ii 3aKOH1IeHHOe Mccne.n.oBaHMe, 

BbIITOJIHeHHOe Ha BbICOKOM Hay1IHOM ypoBHe c npMMeHeHMeM COBpeMeHHbIX MeTO.ll,MK 

KOHTpOJI51 M aHaJIM3a nonyLieHHblX npo.n.yKTOB. 
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Ilorry11eHHbie B .n:ttccepTaIJ;IUI HaY1JHbie H TipHKJia.r:t:Hbie pe3yJibTaTbI MoryT 6bITb 

ttCTIOJib30BaHbI B y11e6Ho-06pa30BaTeJibHbIX Tipou,eccax HHTY «MI1CttC», PXTY 

HM. )l,.H.Mett.n:erreeBa, CaMapcKoro rocy.n:apcTBeHHoro TeXHtt11ecKoro yttttBepcttTeTa, 

ToMcKoro TIOJittTexHtt11ecKoro yttttBepcttTeTa, ArrTaHcKoro rocy.n:apcTBeHHoro 

TeXHH1IeCKoro YHHBepcttTeTa, TIPH TIO.r:t:rOTOBKe MarttcTpaHTOB H aCTittpaHTOB TIO 

HaTipaBrrettmo «Texttorrormr MaTepttarroB». 

Ilo Hay11HOH 3Ha1IHMOCTH H o6oeMy Tiorry11eHHbIX pe3yJibTaTOB 

Tipe.n:cTaBrreHHa5I pa6oTa y.n:oBrreTBOp5IeT Tpe6oBaHtt5IM BAK, Tipe.r:t:o5IBJI5IeMbIM K 

KaH.r:t:tt.r:t:aTCKHM .n:ttccepTaU,tt5IM. Pe3yrrbTaTbI TIO.IJ:TBep)K.r:t:eHbI HCTIOJib30BaHtteM 

COBpeMeHHbIX MeTO.IJ:OB cptt3HKO-XHMH1IeCKHX ttccrre.n:oBaHHll. )l,ttccepTaU,H5I H 

aBTopecpepaT xoporno ocpopMrreHbI, Tipocrre)KttBaeTc5I rrorttKa ttccrre.n:oBaHttii, 11To 

OTBe11aeT TIOCTaBJieHHbIM 3a.z:i:a11aM. ABTOpecpepaT COOTBeTCTByeT co.n:ep)KaHHIO 

.n:ttccepTau,tttt. Bee ocHOBHbie pe3yrrbTaTbI pa6oTbI oTiy6rrttKoBaHbI B pecpepttpyeMbIX 

)KypHarrax tt oTpa)KaIOT co.n:ep)KaHtte .n:ttccepTau,tttt, .n:oKrra.z:i:brnarrttcb Ha 

Me)K.n:yHapo.n:HbIX H BCepoccttiicKHX CHMTI03ttyMax H KOHcpepeHU,H5IX. Hccrre.n:oBamrn 

H3BeCTHbI Hay11HOH o6:w:ecTBeHHOCTH H TIOJIY1IHJIH BbICOKYIO Hay11HyIO ou,eHKy. 

Ha ocHoBaHtttt BbIIIlett3JIO)KeHHoro c11ttTaeM, 1ITO Mttrrocep.n:oB IlaBerr 

ArreKcaH.n:poBtt1I 3acrry)KttBaeT Tipttcy)K.n:eHtt5I y11eHoii cTeTieHtt KaH.r:t:tt.r:t:aTa 

TeXHH1IeCKHX HayK TIO CTieU,HaJibHOCTH 01.04.17 - XHMH1IecKa5I cptt3HKa, ropeHtte H 

B3pbIB, cptt3HKa 3KCTpeMaJibHbIX COCT05IHHH Belll,eCTBa. 

)l,ttccepTau,ttoHHa5I pa6oTa IT.A. Mttrrocep.n:oBa "Ilorry11eHtte rrttToii KepaMttKH 

Ha ocHoBe TyroTirraBKHX cttrrttu,tt.n:oB tt OKCH.IJ:OB MeTO.IJ:OM CBC - MeTarrrryprtttt TIO.IJ: 

.n:aBrreHtteM ra3a" 5IBJI5IeTC5I 3aKOH1IeHHOll Hay11HO-KBarrttcpttKaU,HOHHOll pa60TOH, 

BbIIIOrrHeHHoii TIO.IJ: pyKoBO.IJ:CTBOM .IJ:OKTopa TeXHtt11ecKttx HayK B.A. foprnKoBa, 

co.n:ep)Ka:w:eii HOBOe perneHtte aKTYaJibHOH Hay11HOH 3a.z:i:a11tt - Tiorry11eHtte JIHTOH 

TyroTirraBKoii KepaMttKH Ha octtoBe cttrrttU,H.IJ:OB tt OKCH.IJ:OB MeTo.r:t:aMtt CBC­

MeTarrrryprtttt, ttMeIO:w:eii cy:w:ecTBeHHOe 3Ha11eHtte .IJ:IT5I cTieu,ttarrbHOCTH 01. 04 .1 7-

XHMtt11ecKa5I cptt3HKa, ropeHtte H B3pbIB, cptt3HKa 3KCTpeMaJibHbIX COCT05IHHH 

Belll,eCTBa. 
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0T3hIB Ha ,Il,MCCepTau:mo M aBTOpecpepaT o6cy)K,IJ,eH Ha o6ne,IJ,MHeHHOM 

ceMMHape HayqHo-yqe6Horo u:eHTpa CBC 11 Kacpe,II,phI nopoIIIKOBoii MeTannypr1111 11 

cpyHKU:MOHaJihHhIX TIOKpbITMM 11 cpeBpamI 2015r, rrpoTOKOJI .N2 2. 

YqeHhIM ceKpeTapo Kacpe,II,phI ITM11<l>I1, ~ B.IO. Jlorranrn ---'-t~'-+->L------'"--~-,IJ,OU:eHT, K.T.H. 

YqeHbIM ceKpeTapo HYU: CBC, 

~ B.B. Kyp6aTKMHa B.H.c., ,IJ,OU:eHT, K.T.H. 

<l>e,II,epaJibHOe rocy,II,apCTBeHHOe aBTOHOMHOe o6pa30BaTeJibHOe yqpe)K,IJ,eHMe 

BhICIIIero rrpocpecc110HaJII>Horo o6pa3oBaHM5I «Hau:110HaJihHhIM 

11ccne,IJ,0BaTeJihCKMM TexHonor11qecK11ii yH11Bepc11TeT «MI1C11C», 

JleHMHCKMM npocrreKT, ,IJ,.4, 119049, MocKBa 

Kyp6aTKMHa B11KTop115I Bna,IJ,MMMpOBHa 

TenecpoH 8 (499) 237-53-36 

E-mail: vvkurb@mail.ru 


