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na aBropedepar auccepranuu Cenerosa Asexcest Cepreenuua «Pa3paborka
BBICOKOYHTPONMITHBIX KEPAMHYECKUX MATEPHAIOB HA OCHOBE TYIONIABKHX KapOuIoB
(TaTiNbZr)C U (TaTiNbZrX)C (X= Hf, W, Mo) meToaamu CBC n uckposoro
JIA3MEHHOT 0 CIIEKAHHS,
NpeICTABJIEHHOM HA CONCKAHME YYEeHOll cTeneHn KaHIu1aTa TEXHUIEeCKAX HAYK
o crnenuaibHocTH 2.6.5 — [lopomkoBasg MeTAIYyPrusi H KOMIO3HIMOHHbLIE MATCPHAJIBI

Juccepraunonnas pabora CeneroBa Anexces CepreeBuda IOCBSINCHA IOIYYCHHUIO U
UCCIICIOBAHMIO CBOWCTB HOBOIO KJacca CBEPXBBICOKOTEMIIEPATYPHBIX —MAaTepHalioB —
BBICOKOOHTPOIUMHBIX kapbumos (BD) - C HCIOJB30BaHMEM KOMOMHAIUMU IOJXOJOB,
BKITIOUAIOIIEH MeXaHH4YeCKyro 00paboTKy, caMOpacnpoCTPaHAIONHNHCs BLICOKOTEMIICPATYPHBIH
CHHTE3 U MCKPOBOE MJIa3MeHHOoe criekanue. BD kapbuanas kepaMuKa 1o psiy CBOUCTB, BKIIIOYas
BBICOKHE MEXaHMUECKHE CBOMCTBA NMPH MOBBLILIEHHBIX TEMIIEPaTypax, BBICOKHE TEeMIEpaTyphbl
[UIABJICHUS, TOBBIIEHHOE CONPOTHBIEHHE OKHCJICHHUIO W BBICOKYIO (a3oBas CTaOMILHOCTS,
[PEBOCXOAUT JPYrHe THIIBI MaTepUajloB, HUCHONb3YEMBIX B pa3paboTKe TEIIO3aIlUThI
KOHCTPYKLHMH, 4T0 0OyClIaBIuBaeT OCTPHI NPAKTHYECKHI MHTEpec K IPUMEHCHHIO JTOH
KepaMHMKd B TAaKMX BaXKHBIX cdepaX, KaK CO3MaHHE HOBOTO IOKOJICHHS SHEPreTUYECKUX
yCcTaHOBOK.  [TOJNHOIEHHOE  IPaKTHYECKOE  MCIOJIb30BAHHE  KepaMMKM  Ha  OCHOBE
BBICOKOOHTPOIUHHBIX KapOMIOB U paciuuperne cdep NPUIOKEHHsT HEBOSMOKHO 0e3 cTpororo
HAY4HOTO [OJX0/a K U3yYEHHIO e CBOHCTB, KOTOPhIE NPAMBIM 00pa3soM CBSI3aHBI C COCTABOM U
MHKPOCTPYKTYpoii. OyHAaMEHTAIbHbIE 3AKOHOMEPHOCTH «COCTAaB-CTPYKTYPa-CBOHCTBA» LS
MHOTOKOMITOHEHTHBIX cucTeM BD kapOu10B HAXOMITCS II0KA €lle B CBOCH HavyallbHOH CTaauu
H3YUEHHSL.

Llesn guccepranponHoi padorst Cenerosa A.C. cocrosiia B paspaboTke u nonydenuu BD
kap6uos coctapos (TaTiNbZr)C n (TaTiNbZrX)C (X=Mo. W, Hf) komOuHaipenn MeTo/10B 1
OTpeie/leHHe TEXHOJIOrMUECKUX IapaMeTpoB KaKaoH cramuu juisi oOecrieueHHs BBICOKHX
DHE3HKO-MEXaHUUECKHX CBOMCTB meleBoro matepuana. ChopmynuposanHas 1eib 1norpedosaia
BBIITOJHEHUS CPa3y HECKONBKAX HETPUBUAIBHBIX H OUYEHb PAa3sHOIUIAHOBBIX HAYYHBIX 3ajad,
HanGoJee BAYKHBIMH W3 KOTOPLIX ABJISAIOTCS: (1) MPOBEIEHHE Pacu&ToB JUls onpeenenus Gpakropa
SHTPONUIHON CTAOMIM3ALMK ¢ LEIBIO BbIOOpa COCTaBOB, 00nanaomux Haubobuel (a3oBoi
cTabuIbHOCTBIO; (ii) MccnenoBanue BIMSHHS —PEKUMOB MEXaHHYECKOH 00padoTku Ha
mopdostoruro, cTpykTypy U (asoBblii COCTaB TMOPOLIKOBBIX cmecei; (iil) mnpoBeneHne
CaAMOPACIIPOCTPAHSIIONIErOCsS  BLICOKOTEMIIEpaTrypHoro cunrtesa BD  kapOuioB, u3yyeHHe
ocoBeHHOCTEH TIpoIecca CTPyKTypooOpasosanus, (pasoBoro cocrasa ¥ Mopdosnoruu; (iv) BeIOGOp
Hauboliee MOJXOSAIEH TEXHONOTHU MOJYUeHHsl KOMITAKTHEIX ofHOodasHbX BD kapOuos; (V)

CpaBHEHHUE pE3YJIbTATOB MOACIHUPOBAHKHS MEXAHHYCCKHX CBOHCTB M JKCIEPHMEHTAILHO



MOJYYeHHBIX JaHHBIX; (Vi) MCCleIoBaHHE psia (DYHKIMOHAIBHBIX CBOHCTB KOMIAKTHBIX BD
KapOHIOB.

3HaYMMOCTh TIOCTABICHHBIX B paboTe 3amad s pemeHus (yHIaMEHTalbHBIX H

MPaKTUYECKUX TPOOJIeM COBPEMEHHOIO BBICOKOTEMIIEPATYPHOIO MaTCpUAIOBENCHHUS OYCBH/THA,
105TOMY AKTYaJLHOCTB JHCCepTamOHHON paboTel Cenerosa Anexces Cepreesrda HE BbI3bIBACT
HUKaKOr0 COMHEHHUSI.
Cpean OCHOBHBIX Pe3yJILTATOB, COCTABIISIONINX HAYYHYI0 HOBH3HY PabOThI, MOKHO BBIACIHUTH
CIIEYIONIHE: PACUeTHBIMH METOXAMH OIpesielieHsl cocTaBel BD  kapbupios, obnamarommx
BBICOKAM  3HaYeHWeM  (pakropa  OHTPONMHHOW  cTaduiM3aluu;  [OJY4EHbl  HOBBIE
AKCIIEPUMEHTAIbHBIE JaHHBIC 0 BBICOKOTEMIIEPATYPHOM OKUCJIEHUHU KapOua
(Tag2s5Tip25Nbg25Zro25)C 1 BaustHun msiroro smementa (HE, Mo u W) Ha ero sxapocToiKOCTS;
nokasano, uro ¢opmupoanue (Tag25Tio25Nbo25Zro25)C 1 (Tao2Tio2Nbo2Zro2Hfo2)C xapbunos
B CBC mnporeccax TPOUCXOIUT Yepe3 JKUAKYIO (asy, U JUCHEPCHOCTh PEAKIHOHHOH CpeJbl
BJIMSET HAa CTPYKTYPY KOHEYHOTO NPOJIYKTA; BIEPBLIE OIPEJIEIEHBI BBICOKOTEMIICPATYPHBIE
remnodusnueckue cBoiictea BD kapbuma B jumanazone temmeparyp ot 2500 jpo 5500 K.
YCTaHOBICHHBIE 3AKOHOMEPHOCTH JIETJIK B OCHOBY HPAKTHYECKHX PEKOMEHJIAluH 110
pa3paboTke MarepuasaoB ¢ yay4llIEHHbIMH MEXQHUYECKHMHU CBOMCTBAMH.

JIOCTOBEPHOCTh TMOJYYEHHBIX pe3yabTaToB olecriedeHa O0OCHOBAHHBIM BbIOOPOM
METOJIOB  aTTeCTAllMd  MarepualioB,  KCIOJIB30BAHHMEM  KOMILJIEKCA  COBPEMCHHBIX
SKCIIEPUMEHTAIBHBIX METOJIOB UCCIIE/IOBAHHUSI (PU3UKO-XUMHYECKHUX M (DYHKIIMOHATBHBIX CBOHCTE
UCClIe/lyeMbIX OOBEKTOB, @ TaKKe COIJIACOBAHHOCTBIO SKCIECPUMEHTAILHBLIX W PacYeTHBIX
pPe3yJILTaTOB.

MHOronpopuILHOCTL ¥ MHOIOIIAHOBOCTE HCCIIEA0BaHMsL, KOTOPOE CTOUT Ha CTBIKE Cpasy
HECKOJIbKMX HAyUHBIX HAIpPAaBIeHUHM W3 pa3HbIX 00acTedl 3HAHUS, a MMEHHO, MOPOIIKOBOM
METAIYPTUH, XUMHUYECKOTO MaTepUaTOBE/ICHUSI, MEXAHUKH Pa3pyIICHUs TBEP/BIX TEJ, XUMHH
TBEPJOr0 Tejla, BEIYHCIUTEIBHBIX METOJI0B B MaTepHalOBEe/IeHUH, TeIOQU3UKU - GopmupyeT
0c00YIO CITOMKHOCTD AaHHOH paboThl, ¢ KOTOPOR aBTOP YCIIEIIHO CpaBuiICs. Pe3yabTaThl padOThI
A.C. Cenerosa Obuid OnyOJMKOBAaHbI B BUAE 7 HAY4HBIX CTaTedl B PELEH3MPYEMBIX HaAyIHbBIX
KypHasiax u3 riepedns BAK PO u Bxoasmmx B 6a3y nanubix Scopus, Web of Science, B ToM 4HCIie

B JKypHajax, BXoasuwmx B QIl, ¥ HIMPOKO MPEACTABAEHLI HAa MEXKIYHAPOIHBIX U POCCHHACKUX

KOH(pepeHIusIX.

[Ipu urenun aBTopedepara JUCCEPTALUOHHON PabOTEI BO3HHKIIM HEKOTOPHIE BOIIPOCH H

3aME4yaHus, IIepeUYeHb KOTOPBIX MPUBCICH HUIKE.



1. B kauecrBe 06s3aTeNbHON cramgud momydenuss BD kapObunos ABTOP NPEUIOKHI
HCIIO/B30BATh BBICOKOOHEPTETHUECKYI0 MEXAHHYecKylo oOpaboTKy —PpeaKiHOHHbIX cMmeceit.
HacKobKO ONPABIAHHBIM BBITISIAT BTO pelleHne? Bexgp B pesyibTare Tako# 00pabOTKH
TIPOMCXOUT 3arpsi3HEHHE CMECH JKEJIe30M, a MacIITabUpyeMOCTh Takoro IMpHeMa BbI3bIBACT
BOIIPOCHI.

2. ®opmynuposka I 2 B pa3jene «Hayunas HOBU3HAY «JIETHPOBAHHC Hf obecnieunsaer
HAMJTYUIIYIO HKAPOCTOHKOCTS. ..., YTO JOCTUIAETCs 3a CYeT 00pasoBaHus KOMILICKCHBIX OKCUIIOB
tumna TiNbyO7 u Ta:HfsO17» He BnoaHe ToyHas, Tak kak okxcupg TiNb2Oz obpaszyercs u mpu
okucineHnd BD kapOmIoB, COJEpKANMX B KaueCTBE IATOrO DIEMEHTa MOIMOICH. Onnako
«MOJHO/ICHOBAS CHCTEMAY YCTYIIAeT 110 JKAPOCTONKOCTH CHCTEME, COoJIepKaleMy raQHui.

3. YeMm BBI3BAHO OTJIMYME OKHMCIUTEIBHOrO IOBEJCHHS B CTATHUYECKMX yc/oBusx BO
KapOHI0B, COIEPKAIMX MOTHOIEH 1 BOIb(paM B KauecTBe MATOro snemenTa? U tot, 1 Apyron
BD kapOu/ B MCCIeIyeMOM UHTEpBasle TeMIepatyp obpasyer JieTyuue okchibl. Ho coriacto
MOJIydeHHBIM pe3yJbTaraM, MOJMOJIEH YBEJIMYMBACT JKAPOCTOHKOCTh, TOI/Aa Kak BOJIb(pam
YXy/IIAET €€ M0 CPABHEHMIO C HyJIeBbIM (0€3 5-r0 2J1eMeHTa) 00pasiom.

4. BepxHuii ClIOW OKHCJICHHOTO B BBICOKOJHTAJIBIIUHHOM Ia30BOM IOTOKC obpasia BD
KapOua, cofaepiKamiero raQHuil, MPOSBISET SPKO BbIPAKCHHBIH (azosiit konTpact (puc. 70
Tuccepranuu). Ozmaxo nauupie DJIC wis OTACTBHBIX 00MACTEH JTOrO CJ0s HE NPUBE/ICHBI.
Cormacno mamabiM P®A, B BepxHell uacTH OKHMCJIEHHOTO CJos Obuld  OOHAPYHKCHBI
«IerKOIUIABKMEY MeHTaoKCH bl TanTana u Huobus (1872 u 1512°C, coorsercTBenHO). Kakosa ux
POJIb B OKUCITUTEIBHOM [TOBEJICHUH?

5. B HEKOTOPHIX ciydasx ABTOp He NMPUBOIAMT Pa3dpoc 3HAYEHWH (CM., HATIPUMED,
Tabmuup 9 u 12 qucceprauuu). B Tabmuue 14 quccepranuu NPUBEICHbI 3HAYCHUSA MacChl ¢ 5-10
3HauaMK LEdPaME 10ce 3amsToi, a Beb B DKCIEPUMEHTAILHON JacT ABTOP IHUIIET, 9TO
Macca usMmepsiiack ¢ TouHoctso 10 0.001 r.

BrickazaHHbIe 3aMeYaHusl HUKOMM 00pa30M HE BIIUSIOT Ha IIaBHBIC PE3Y/IbTaThl U BBIBO/IBI
paboThl. B Ie10M, MOXKHO 3aK/OuWTb, 4TO paboTa A.C. Ceneropa «Paspabotka
BBICOKOHTPOITMIAHBIX ~ KEPAMHUYECKMX ~MATECpHAIOB Ha OCHOBE TYrOIJIABKHX KapOUI0B
(TaTiNbZr)C U (TaTiNbZrX)C (X= Hf, W, Mo) meronamu CBC u HMCKpPOBOro IIa3MEHHOIO
CIIEKAHUs BBINOJHEHA HA BHICOKOM HAYYHOM YPOBHE M HOCHT XapaKTep 3aKOHUCHHOH Hay4dHO-
KBaTM(PHUKAIMOHHOM PabOTHl, KOTOpasi [0 AKTYambHOCTH, HOBU3HE, 00BEMY M JIOCTOBEPHOCTH
T0/1y4eHHbIX (DYHIAMEHTAILHBIX U NPAKTHYCCKUX PEe3YJIbTaTOB YIOBJICTBOPSACT TpeboBaHUIM,
NPeIBABIAEMBIM K JUCCEPTAIMSIM HA COMCKAHUE y4CHOU CTENEHH Kan1uaTa XUMHICCKUX HayK
(1.9 «llonoxkenue O [OPS/KE [PUCYNKICHAS YYCHBIX  CICMCHEH»,  YTBEPIKACHHOIO

nocranosnenuem Ipasurenscrtsa PO ot 24 centsiOps 2013 r. Ne842, B sieticTByIomIeH peaKimm),
3



a ee aprop, Ceneros Asekcelt CepreeBud, 3aciy’KMBaeT NPHUCYIKICHHS YUYCHOH CTeNeHHU
KaHJIMIaTa TEXHHUECKHX HAyK Mo cremuagbHocTn 2.6.5 — Ilopomikosas MeTamlyprus u

KOMIIO3UIHOHHBIC MATCPHAIIbI.
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