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OcJnIwaJmHOrO OHHOHHT Ha .LHCcepTaw1oHHyIO pa6oTy KymMHHa PycIaHa 143aToBwia 

CTPYKTYPbI H CBOCTB J1}OMOUHPKOHHBbIX KPMHCKHX MTHJTOB 

IIH PJTH3UliH pa3JI14TIlfblXcrioco6OB cTa6H.Jrn3aw4H TCTFOHJTbHO 4mbIjiwm-iga  

UHpK0HH5D>, HPJJCTBJTHHYIO Ha COHCKaHHe yUIeHOI CTHHH 	 TeXHH1TCCKHX HYK 

Ho C1TWIJTbHOCTll 2.6.17 - MaTepHaJJoBeeHne 

Aicrya.mHocm TCMM paöomi. Pa3pa60TKa cy6MHKpoHHbIx H 

KPMWICKHX MTPHJ1OB 5JBJTI5ITC5I O)HHM H3 HPHOpHTeTHTilX HaiipaBjieHl4r4 pa3B14THA 

COBPMCHHOFO MaTepHaJ1oBeeHHsJ. AnIoMoiwpKoHHeBbIe KOMIIO3J4mHOHHbI MaTePHaJThI 

XPKTPH3YIOTC5J BMCOKHMH ITOK3TJI5IMH TBep.rocm, llpoHocTH, H3HOCOCTOKOCTH, qTO 

o6ycMaB114BaeT UeJlecoo6pa3Hocm HX [IHMHHH5J L1j1$1 H3FOTOBJTIHHS1 H3renllI OTBeTCTBeHHO['O 

Ha3Ha1JeHH5I. HpOHOCTL H TPIIWHOCTOKOCTL TKHX MTHJIOB BO MHOFOM ollpe,LeJT5IeTc5I 

KPHCTaJTLJTIItTeCKHM CTPOCHHM AHOKC14~1111HPIKOHi4eBOR cOcTaBHOme, B OCO6eHHOCTH, 

HJTWIHM MeTacTa6wJmHoH TeTPaFOHaJTLHOII MOLJw1JHKauH4 	JHOKcH.La WIPKOHHSI. 

HccJTe.noBaHHsIM, HIIPBJTHHbIM Ha OJHKY BHH$1H1151 pa3JIHTIHbIX 4H1KTOPOB Ha cTa6HJI143awuo 

TTFOHJThHOFO .LHOKCH.La JHPKOHH5J IIH KOMHaTHOcI TeMllepaType, HOCB5ITIHO 3Ha'IHTCJTbHOe 

KOJTWTCTBO HccJTe,roBaHHt B TO )Ke BpeMsJ, aKTyaJmHTilMH $IBH5HOTC5I 3a.La'rn, HaiipaBjieHHbie Ha 

HCCJIJOBHH$I c1aKTopoB, 	 4JOPMHPOBaHHe J3OBOFO cocTaBa IIOPOJITKOB 

HeJTeI'HpOBaHHOFO gHoKcHga IWPKOHHI, a aioe MXHHCKHX CBOCTB aiiioMOuHPKOHi4eBbix 

MaTepHaJTIOB, co.LJep?KawHx TaKi4e ilOpoffiKil. 

Uejmio JHCCepTaWIOHHOf pa60TbI Ky3bMHHa P. H. 51B.JT5IeTC5I BBI5IBJIHH 

3KOHOMPHOCT 	OPMHOBHH$I MeTacTa6HJmHof ami t-Zr02 B IIOPO[HKX H B CHeeHHOfI 

KepaMHKe H YCTHOBJIHIIC BKJIaaa MeTacTa6HJmHBrx BKfflOeHHt t-Zr02 B c1OpMHpOBaHHe 

CTPYKTYM H CBOfCTB ainomoljHPKOHi4eBbIX KMWICKHX MaTepHaJTIoB, HOJTy'IeHHLJX MTOJOM 

CBO60JHOFO dneKaHHsI. 

HayHaH HOBH3Ha pa6oTbl COCTOHT B BBI$IBJT1HHH OCO6eHHOCTeti 4a3OBOr'O coc'raBa 

IIOPOJITKOB )IHOKCHga IWPKOHH5I, HOJJHHMX MCTOOM XHMWJCKOFO OC)K)HH5I H3 BO.LHL1X 

CTBOOB ZrOC12 8H20 C HdHO.Jm3OBaHHCM 143011OHHJTOBOFO CHHPTa Ha pa3.JTWIHBIX CTH5IX 

cHHTe3a; B YCTHOBHCHHH BJIII5IHHI 3THJTOBOFO IIJIH 1430f1011HJTOBOFO CHHPTOB Ha CHH)KCHHC 

3MCOB arperaTOB llopomKoB. Taioie aBTOPOM )IHCCepTaUHOHHO1 pa6OTbI MTOJIMH 

.LHc1paKwrn CHHXPOTPOHHOFO peHTI-eHOBCKOI'O H3JTCHH5I H paCTPOBOA 3JTeKTpOHHO1 

MHKOCKOHHH 3a4llIKdHpOBaHO 4OpMHpOBaHHe FeKCaaJTIOMHHaTa repH5I HpH BBeneHHH HHTT 

J1PH5I B cUIOMOIIHPKOHHeBbIr4 KOMIIO314T C UeJThIO cTa6HJ1143auH14 .LHOKCHJa LWpK0HH5I. Ha 

npepe KOMrlO3HUHOHHOr4 KepaMHKH, co.TepIcameff 15 o6. % Zr02, .JTer'HpOBaHHOI'O )HOKCH)OM 

LepH, AOKa3aHa BlilcOKasi 3(1X1)eKTHBHOCTb noxoria, OCHOBaHHOI'O Ha KOM6HHHpOBaHH11 

MXHH3MOB cTa6HJm3aUHH 	 ami Zr02-cocTaBJI5JIowe (3a c'TeT 
cUI,OMOOKC14,aHOr4 MaTpHLIbI H JiedlipoBaHifa). 

HpaKTHCCKa1I 3HHMOCTb JHCCPTUHH 

HpOBeeHHMe B JIHCCCPTaUHOHHOH pa6OTe HCCHOBHH$I H03BOJTHJIH 060CH0BaTh 

TeXHOJIOTH'IeCKHC pemeHH5I, 06CCHetIHBaIOWHe HOBbIIIJCHH MXHHCKHX CBOI1CTB 

JTIOMO[HPKOHHBbIX KPMHCKHX MaTrepHaJTEoB, HOny'TCHHbJX CB06O)Hb1M cneKaHlleM. 

Pa3pa60TaHa IIPOMLIfflJICHH5I TCXHOJTOI'H$I H3FOTOBJIHH5I KPMHKH 6HoMe)uwHHcKoro 

Ha3HaqeHH5I. Pe3yJmTamT pa60mi BHeJpeHTDI B HOH3BOCTBO KCPMHCKHX 3HOHOT3OB 

Ta3o6eJpeHHb1x CCTBOB Ha Hpe.LU1pH5ITHH AO <<H3B3-KEPAMI4KC>>, a TaKxce HCHOJTh3OBHM 
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ripH pa3pa60TKe COCTBOB H TeXHOJTOI'HH H3rOTOBaeHI4.qpewymeft KCPMHKH H allpO6HpOBaHbI 

Ha llO143BOJJCTBHHhIX ruiomaax A0 <<FeoJiorliKa>> ii 000 <<Fiio-Ben sia6>>. H0B143Ha 

[JOJTHHbIX TXHWJCKHX pemernrk rioaqepKHBaeTCA HaJlwrneM 'Jemipex naTewroB. 

Pe3yiibTaml zmccePTaijHOHHOr4 pa60mi HCHOJTb3IOTC51 B ye6HoM ripouecce HFTY ripii 

llOBHHH iieKII14ii H JTa6OpaTOpwbIx pa60T. 

L(OCTOBepHOCTb P3JThTTOB 

)IOCTOBCpHOCTB .LJaHHMX, HOJTHHLIX HPH BbIIIOJTHHHH JHCCepTaWIOHHO1  pa60TbI, 

o6edHeHBaeTcsI KOMHJT[KCOM B3HMOJOHOJTH5IIO14X  MeTO.LOB  HccsleJoBaHH51,  HpOBe.UeHHCM 

CTTHCTHCCKHX MeTO.LOB OUHKH  HOFfflHOCTH H3MepeHH. 3KcnepHMeHTa.JmHbIe 

HCCHJOBHH51 BMHOJTHCHEI Ha o60pyjioBaHH14, YPOBCHb KOTOPOI'O COOTBTCTBYT COBMHHbJM 

OTCTBHHETM H 3apy6e>KffblM MaTCpHaJTOBe.LNecKHM .JTa6opaTopHsIM. HOJTy'IeHHMC aBTOPOM 

JHHETC He flPOTHBOPT cBeLIeHHHM, npewTaBjieHHbIM B OTeeCTBeHHOcI H 3apy6e)KH0H 

.JTIHTepaType 110 TeMe HccMe)ioBaHHsI. OcHoBHbIe PC3YJibTTbI pa60TbI OCTTOHO HOJTIHO 

OTP)KHBJ B 15 HYHb1X pa6oT, 113 H14X:7CTaTelrl B >KypHaJIaX, BXO5J11WX B rlepetleHb H3aHHii, 

peKOMeH.LOBaHHbIx BAK, 4 CTTLH B >Kyplla.rJaX, BX095HIHX B 6a3bi UHTHPOBHH5I Scopus H Web 

of Science, 4 ny6srnKaUHH B c60pHHKax TPYOB M>K)YHPOHBIX H BCepOCCHtCKHX Hay'4Ho-

TXH11CKHX KoHepeHUHit 

AHartH3 COJLCPHHH JLHCCPTUHH 

Ha OT3LIB ripegoCTaBjieHa .rHccepTaUHsI, 143JT1OKHH5I Ha 229 cTpaHruax, COCTO5IMa3l 113 

BBeJIeHH5I, WITH FflB, 3aKJT}oqeHHSI, criHcKa COKpameHHf H yCMOBHIX 0603HaqeHH, crIHcKa 

1114THpyemor4 JIHTPTYPbI H3331 HcTotIHHKa, HpHJTO)KeHHII. 

Bo BBCLCHHH )IHCCePTaUHH  pacpia ee aKTyaJmHocm, C4OpMyJT14pOBaHbI L1JTb  H 

3aaiH pa6omi, 11PTIBJHM Hay'THa5I HOBH3Ha, TeOpeTH'IeCKa5I H HpaKTH1WCKa5I 311a1WMOCTb 

pa60mi, OCHOBHbie nono){CeHH5!, BBIHOCHMBIC Ha 3amHTy,  llepe'IHCJTIeHBI MCTObI HCcJTeJOBaHH5I. 

HepBail riaa HCCPTWIOHHO pa6omi nociwea allMH3y HayHof1 .rIHTepaTypIil, 

CBA3aHHOr4 c MXHH3MMH JOPMHPOBHH5I 4a3OBOrO cocTaBa 11OKCHLa 1HPKOHH5I HPH CHHTC3 

HOPOJITKOB H B CTPYKType dneqeHHMx HOKCHJHPKOHHBMX H ajilOMOUHPKOHHeBbIX 

KPMHCKHX MaTepilaJIoB. ABTOPOM iipoaHaAH314POBaHbi 14CCJTJOBHH5I OTe'IeCTBeHHMX H 

3apy6e)IdHhlx aBTopoB, H11BJiHHMX Ha H3yTieHHe dHoco6oB cTa6H.aH3aw14 TeTpar0HaJmH0f 

M0.LwcJHKauHH Zr02 B JOPMHPOBaHm MXHHCKHX CB0CTB KMHCCKHX MaTepHaJioB. 

Bo BT00I1 uJiaBe aBTOPOM .211ccepTawIH Hpe.2cTaBJTeHM dnoco6bl Hpe>Ki4mbi CHHT30B 

H00L11K0B H TXHOJT0FH5I H0JTH115I C11eqeHHbJX 3KC11PHMHTWThHBIX O6pa3UOB. 

HpeJcTaBneHbI MeT0.LbI HCCJi)0BHH51 cTpyKTypbI, 4a30B0F0 cocTaBa, cfH3HecKHX H 

MXHWICKHX XPKTPHCT11K HccJTeyeMb1x MaTepHaJioB. 

B TpeTbeui FJIBC r4ccepTaU11H  0HHCHLI pe3yJlbTaTbl HcCJTeJI0BaHHli  CHHT3HPOBHHh1X 

1100fflK0B HJTFHP0BHH0T0 al4OKCH;la WIpKOH145I. HccnejoBaHo BJTH5IHH cpeLI, 

HCIIOJlb3yemor4 LUI5I  OTMMBKH 0caL1K0B OT no60'IHrILx 110JKT0B peaKwrn, Ha YCT0HB0CTb 

HepaBH0BeCH0ti TeTpar0HaJmH0k M0,TH4JHKauHH HJiCFHP0BHH0F0 LJH0KdHa UHPKOHH5I 

11PHMYWCTBHH0 110Jiy'{eHHOTO MT00M 1131M0T0 OC>KEHH5I 113 1 M B0THbIX PCTB0P0B 

ZrOC12 8H20. MeTo.raMn CHHX0HH0f0 TePMWIeCKOI'0 aHaJTH3a H PeHT1-eH0c1a30B0r0  HJIH3 

JTJTbH0 HCCJTe,L0BaH c1Ja30BbIi  COCTaB noJTyiaeMbix H00ITJK0B HH Har'peBe J0 pa3JIHt.IHhIX 

TeMnepaTyp. 1/13y11ern1  npeo6pa3oBaHll31 TeTpaF0HaJTBH01 MO.rw4HKauH 4  .Lw0KcHJa U14PKOHH5I B 

MOHOKJTHHHYIO HH OXJI)K)JCHH1I maTepHaiia OT TeMnepaTypM, 3Ha'IeHHe K0TOpO1 BLIffl 

TemriepaTypbI KPHCTJUIH3LHH np0.2IyKTa oca)K,LeHHsI. ABTOpOM HCCPTUHH  ycTaHoBMeHo, 'ITO 

co,rep>KanHe ami m-Zr02 B C14HTC3HOBHHBIX nopomax noc.Tle TepMH'IeCK0k o6pa6oTKH 
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HPO)JYKTOB OC>MHH5I B AHaHa3OHe TemriepaTyp Har'peBa OT 450 go 800 °C onpe.reIrneTcM 

TeMnepaTypok Har'peBa H CKOPOCTMO OXJT1)ICJ1HH5J  MaTepHaJTa. YCTaHOBJIeHO, 'ff0 

HCHOJlb3OBaHHe 3THJTOBOFO HRH H30HPOHHJTEOBOFO CIIHTOB Ha pa3JTII'IHbJX CTHMX CHHT3 

dnoco6cTByeT CHH>KHHI0 PMOB arper'aToB MCTHU HHMHO Ha 50 %. MeToLoM paCTpoBo1f 

,3jieI<TPOHHOr4 MHKPOCKOHHH .reTaJTbHO H3yqeHa MOpdJOHOI-H5I COMHOBBIIfflXC5J qacmi 

B qeTBePTOfi rjiae )I*IICCPTUHH KY3BMHHBIM P.H. 143HM CTPYI<Typa H 

MCXaHH'IeCKHe CBOiCTBa crle'JeHHbJx amomoIj14PKOHHeBbIX KPMWJCKHX MaTepHaJTI0B. 

MaTepHaJmT no.rly'ieHbI C 14CIIOJTh3OBHHM KK crrnTe3HpoBaHHLTx, TK H KOMMeP'ICCKHX 

nopomKoB. HpoBereHa oreHKa BJTIHIHH5I MIOMOOKCHjHOf4 MTPHULI Ha COXPHHHC 

TeTparOHMbHOfl M0THc1JHKauHH  HOKCll,LJa U14PKOHH5J B cnexleHHOA KepaMliKe. YCTaHOBJICH 

COBMeCTHMf BKJT)I amomOOKCHAHOR MaTpHUM, .TIeFHpOBaHH5I H PMPOB 3epeH Ha 

4a3oBOFO cocTaBa Zr02-cocTaBJIn0nie. B ajilOMOI114PKOHHeBOr4 KepaMrn<e, 

1104FOTOBJIeHHO1 C HCIIOJTh3OBHHCM KOMMCp'ICCKOI'O riopoma MOHOKJTHHHOFO Zr02, B 

CYCHH3H}0 KOTOPOFO C ieimio cTa614JTH3aUHH TeTpaFOHaJmHO1i 4a3bI BBOJHJIH COJUIHHH 

Ce(NO3)3.6H20 3a4HKCHpOBaHO IIPHCYTCTBHC reKcamioMl4HaTa UePH5L 

Ha OCHOBHHH HpO'IHOCTHhIX HCllblTaHHH yc'raHoB.TIeHo, 'ITO B 06pa3UaX, coLep>Kauwx 

10 o6. % HJ1FHP0BHH0F0 Zr02 H 15 o6. % 2Ce-Zr02, B CBHHHH C aJ1}0M00KCH,EH0f 

KCpaMHKOII HCJCJT  HpO'IHOCTH Ha 113FH6 B03PCTT B - 1,8 H 2,1 pa3a, C00TBeTCTBeHH0, 'ITO 

o6yCJIoBJIeHo C0BMCTHEIM BJTH$IHHM meJIK03epHHCTOil CTPYKTbI H HH3K0f oJIei J3M m-

Zr02. XapaKTep H3MHHH5I KpHTWICCKOFO K034X1HIWCHTa HHTHCHBH0CTH HaIIp5DKeHHfI, 

o6yCsJoBIreHHoro YBCJIH'IHHM C0JP)KHH5I HJTICFHP0BHH0F0 Zr02 B KOMII03141JH0HHbIX 

MaTepliaJiax, KoppeiTHpyeT C pe3yJlbTaTaMH HpO'IHOCTHbJX HCIThITaHHft C HC[I0JTb30BHHCM 

TXH0JI0FHH X0J10JH0F0  H30CTTH'ICK0F0 IIPCC0BHH51 ilOpOffiKOB, FPHYMHP0BHHbIX 

pacnblJIHTeJlbHOii CymK0t, H rIOCJTe)JyIOmerO CB060H0F0 CHCKHH5I K0MIIKT0B HOJTy'4eH 

KepaMH,qeCK14r4 MTHJT Ha OCHOBe OKCHaa aJTII0MHHH51, YIIP0'IHHH0F0 15 o6. % aHOKcHaa  

UHPKOHH$I C K0MHJTKC0M BMCOKHX MCXHWICCKHX CB0iCTB (llpolrnoCm HH H3rH6e - 820 Mfla; 

KpHTII'IeCKHi K034XffflUHeHT  HHTHCHBHOCTH HaHp5I)KeHHt - 5,4 MHarvi', MHKPOTBPOCTB - 

1900 HVo,5). 

KY3BMHHLIM P.11. H3'ICHbI HO[CCbI H143KOTeMIIepaTypHOfI ,Lerpajawrn A1203-3Y-Zr02-

KepaMHK, COP>KIIIHX 20-85 o6. % A1203. YCTaHOBJIeHO, 'ITO lIP14CYTCTBHe OKCHaa a.JTIOMHHH5I 

5IBJI51TC5I aKTopoM, 3cNJCKTHBHO HPH5JTCTBYIOIIWM TeTpaFoHaJTbHo-M0H0KJTHHHOMY 

npeo6pa3oBaHrno Zr02-CoCTaBJTsIToWe llOJ ,neCTBHeM HOB BOLbI. 

B HILTOII r.TlaBe IIPHB)HM CBeLeHH5J o6 aHpo6awIH IIOMy'ICHHbIX MaTepHaJT0B. HpH 

BEIHOJTHHHH )HCCepTaJHOHHOI pa60mi pa3pa60TaHbI COCTBbI ajilOMOUHPKOHHeBbIX 

KMWICKHX MTPIIJTOB H 	 HOMBIHJJTHHa5I TXHOJIOFH5I H3FOTOBJIHH5I 

KCPMHKH 6HOMeIWHHCKOFO Ha3HaqeHHI. Pe3ynbTamI HCCJIJJOBHHI BHJIPHbI B 

rIPOH3BOJCTBO 3JTMHTOB 3HJIOIIOTC3OB Ta3o6eJpeHHTJx CYCTBOB Ha H)HPH5ITHH 

AO <H3B3-KEPAM14KC>. HOJTy'ICHHMC B pe3yJIbTaTe BLfflOJIHCHH5I JWCCCPTaLWOHHOiI  pa60TM 

C3YJThTTbI OT)KHBI B 4 naTeHTax, arTpo6HpoBaHbI Ha HJIIIH5ITH5IX AO <<Feo.JIOFHKa>> H 

000 <Fsio-Be.ri .ua6>>. Pe3yJmTamI .LJHCCCpTaLHOHHOFO HCCJI4OBHH5J  HCIIOJTE3Y}OTC$I B y'Ie6HOM 

npouecce B HOBOCH6HPCKOM ]TOCJICTBCHHOM  TCXHWICCKOM yHllBepCHTeTe. 

B 3KJiIO'IHHH HCCTBMCHbI OCHOBHbie PC3YJIbTTb1 H BbIBOJIbI,  llOJT'ICHHhIC 11H 

BLIHOJ1HHHH JHCCepTauHOHHOi pa60mi. 

3 



user
Прямоугольник


	_Отзыв оппонента Буяковой С.П.-4-001.pdf
	Page 1




