OT3bIB HA ABTOPE®EPAT
muccepratmu CyBOPOBO# Beponnku CepreeBHbI
«[To1yyeHHe TYrOIIABKHX KepPaMHK Ha OCHOBC KapOOHUTPH/IA TadHHs METOLOM
CAMOPACTIPOCTPAHSIOIIETOCs BLICOKOTEMIIEpaTypPHOIr0 CHHTE3a,
[1pe/ICTaB/ICHHYIO HA CONCKAHHE yueHoii CTeNeHH KaH/1/1aTa TeXHUIeCKHX HaYK
[0 citelanbHoCTH 2.6.5 — «TTopoikoBas MeTalTypris 1 KOMITO3ULIMOHHBIC MATEPHAIIBIY

B nacrosinee BpeMs pa3paboTka MaTepHasIoB Ul BBLICOKOTEMIIEPATYPHBIX TPUMEHCHHI
gBseTcs  AKTyalbHOH HAy4HO-TEXHHYECKOH samadedl. K marepuajgam  IpeIbsBIAIOTCS
JIOCTATOUHO KECTKHe TpeboBaHus B HactH NMPOYHOCTHBIX XapaKTCPHCTHK U OKHCJIUTEIbHOH
CTOIKOCTH MOJ BO3JEiicTBHEM MOIIHbBIX TEIIOBbIX notokos. Ha ceromHsIHMi JeHb akKTHBHO
MCCIIEAYIOTCSl COEIMHEeHHs Ha Gase TYrOMIABKHX KapOMIOB, B HaCTHOCTH, KapOOHHUTPHU/IBL
MePeX0/IHbIX METaljIoB [VB u VB rpynn. CorjiacHO TEOPETHHCCKHM paboTaMm, BHEIPEHHE
ATOMOB a30Ta B KapOHAHYIO PEUICTKY Cr10cOGCTBYET NOBBILIEHUIO (PH3MIECKHX, MeXaHHUeCKHX
TenIoQM3MUECKHX CBOHCTB, OJHAKO JAHHEIC NpeAnooKeHns He ObuiH TOATBEPIKAEHDI
3KCIIEPUMEHTAJIBHO.

[lesnbio pabotsl CyBOpoBOi B.C. SBISUIOCH TOJIYdEHHE TYTOTUIABKHX KEPaMHUK Hf(C,N),
(Ta,Hf)CN u xommosurta Hf(C,N)-SiCBHeproaq)Q)eKmBHblMu vertonamu CBC u UIIC, a Taxixe
KOMIUICKCHOE HCCIIENIOBAaHHE MEXaHWICCKUX  H TeropU3MUeCKNX CBOHCTB  MOJIYICHHBIX
MaTepHasios. Jns BBISIBJICHHSL 0coOeHHOCTEH (uIBTPALHOHHOTO rOpeHMsl
MeXaHOAKTUBHPOBAHHEIX CMECEH B Cpe/ie a30Ta ObUTH BEIOpaHbI CHCTEMBI Hf-C-N u Ta-Hf-C-N.
Mojie/ibHble KCIEPHMEHTDI, @ TAKKe 3aKaIKa (pOHTa TOpEeHHs MO3BOJIMIN YCTAHOBHTE, 4TO
Be/yILYl0 PoJib B mpouecce (pMIBTPALMOHHOIO TOPCHHA MA cMmeceil B cpeae asora urpaet
KapOu1000pa3oBaHue. Ha oCHOBAHHM TMOJYYEHHBIX pPe3yJbTATOB  ABTOPOM Tpe/JIoKeH
ABYXCTA[MHHBI ~ MEXaHH3M (azoobpazopanus B CHCTEMAX Hf-C-N  u  Ta-Hf-C-N,
sakmouatonuiics B GopMHUpPOBaHHH Ha MepBOH CTAJMH HECTEXHOMETPHHUECKOTO kapOuzga [pu
HesopearnpoBatii OCHOBHOTO KOMIIOHEHTA € [0CTIe/yIOIIIM a30THPOBAHHEM B 30HE JIOrOpaHus
Ha BTOPOH CTajluH. VeTaHOBJIEHA 3aBUCMMOCTb (a3soBOro coCTaBa KOHEYHOro IpOJAyKTa OT
apjieHus a3ota U coctaBa MA cMecH. Taxoke B paboTe SKCIICPUMEHTAIBHO [O/ITBEPIK/IEHO, UTO
BHe/peHHE ATOMOB a30Ta B PELIETKY kapOua raQpHus IPHBOINT K [1OBBILIEHHIO TEMIIEPATYPBbI
[UaBjeHus M TENIOMPOBOIHOCTH. BajkHoe [MpaKTHYECKOe 3HAYCHHE MMEIa OIITHUMH3aIHsL
napametpos MIIC, narpasichHasd Ha MHHHMHU3AIMIO OCTATOYHOH IOPHCTOCTH B Cre4&HHbIX
kepamukax. KapOOHUTPHILbL. KOHCOJIMMPOBAHHbBIE B ONTUMATIHHOM PEKUME, XapaKTepu3yoTcs
BLICOKOI IIOTHOCTHIO (Gonee 98 Yo). TBEPIOCTBIO OT 19,7 10 21.9 I'lla # TPEMHHOCTOHKOCTHIO
nopsaka ~ 3 Ml’la-\;_w”z. Beenenne SiC k HE(CN) 103B0HI0  CHU3HTE TeMIeparypy
concomuuani Ha 200 °C W NOBBICHTBL TEIIONPOBOIHOCTL B 3 pasa. [TockobKy JaHHBIC

Marepuaibl IIAHUPYETCs HCTOIBL30BATL B y371aX KOHCTPYKLHH, TIOABEPKEHIBIX MHTEHCHUBHOMY



OKHC/IEHHIO, OBLIO IPOBEIEHO HCCIC10BAHNE OKHMC/THTEIbHOH CTOMKOCTH Hf(CN), (Ta,HH)CN, a
raxke HE(C,N)-SiC B eTaTHUCCKHX H MHAMHYECKHX YCIoBUsAX. B paGoTe M3y4eHbI KHHETHKA H
NeXaHu3Mbl OKHCIEHHMsI, TNOKa3aHo, 4TO paenenne SiC crnocoOCTBYET CHHKCHHIO CKOPOCTH
oxucienus 3 pasa. Haumbonee BBICOKYIO JKAPOCTONKOCTb, B TOM HHCIIC [0/l BO3JCHCTBHEM
BBICOKOTEMIIEPATYPHOrO BO3YIIHOrO TOTOKA MOIIHOCTBIO 2,8 MBT/M, TPOAEMOHCTPUPOBATL
(Ta,HH)CN ¢ BbICOI-CHiVI coneprkanneM rapuus 3a cuér (HhopMHPOBAHHS [1JI0THOYNIAKOBAHHOH
éynepCTp)'KTyprHngaZOI7 ¢ HM3KOH CKOPOCTBIO audy3uu  KUCI0pOZa. VuuTbIBas
BpIIIecKa3aHHOe, HAY4HAs HOBH3HA W NPaKTHICCKAd 3HAUMMOCTB MOJIYUeHHBIX Pe3yIbTaToB HE
BBI3LIBACT COMHEHHH.

ApropedepaT HM3JI0KEH TPaMOTHLIM g3bIKOM, BKiIouaer B celsi BCE HEOOXOAUMbIE
pazJiesibl, OJHAKO HEOOXOLMMO OTMETHTBH CJIEAYIOUIME 3aMe aHus:

1) T2SH75CN  comepskut 75 Y  IKHJIKOTO rapuns npu CBC u  uMeeT
aMabaTuecKyro TeMreparypy rOpeHii 3358 °C, B cBOIO Ouepelb T50HS0CN cozep:KuT Ha
75 % MeHblle KUAKOTO ragHus W HMCECT anMabaTHUecKyio TeMIeparypy rOpeHIs HIOKE Ha
300 °C. C yeM cBsi3aH POCT YaCTHIL € 1 M utst T25H75CN 1 10 2-7 MKM Ul TS0H50CN? Kak
pacrijiaB OCHOBHOT'O KOMIIOHCHTA BIMSET Ha pasMep yacTuul?

2) Hammaue okcuza raduus 00bsICHEHO [accuBalMeil MOBEPXHOCTH 00PasIlOB BBUY
icokoro cpoacrea Hf k kucaopoay, Ha KaKol CTAIMM TOTyueHHs MPOUCXOLHT JIaHHbIH
npouecc? W Kak OH NPHBOUT K [10SIB/ICHHIO OKCHI0B MUKPOHHOTO pasMepa o 2-10 MxM?

T'EM He MeHee, OLEHHBas JUCCEPTALMOHHYIO paboTty Cysoposoii B.C. 1o 3HAUUMOCTH
MOJIYUEHHBIX PE3YJILTATOB, MOKHO AAK/IOYHTL, YTO OHA SBJIAETCS 3aKOHUCHHBIM Hay4HbIM
HCC/Ie0BAHMEM, HAMPABIEHHbIM HA  PCLICHHE aKTyaJbHOH HAy4HO-TeXHHYECKOH  3ajatu
COBPEMEHHOTO MATEpPHAIOBLICHI, 1 BBINO/IHEHA Ha BLICOKOM YPOBHE.

JlnccepralnoHHas paboTta Cysoposoit  B.C.coOTBETCTBYCT pceM TpeboBaHUAM,
[Ipe/bSB/ISEMbIM K JHCCEPTALITIM Ha COMCKaHHe ydeHOH CTeleHHM KaHauJata TEXHUYECKHX
nayk, a ee aprop, CyBopopa B.C.. 3aciyXuBaeT NPUCYKACHUA yueHOll CTENCHH KaHAnaTa
TeXHMECKHX HayK [0 CIeLHaIbHOCTH 2.6.5 — «[lopoukosas METALITYPrHs 1 KOMIIO3UIIHOHHBIE

MaTepuaib.

Tuxonopa Mpuna BacuibeBHA,

notent Kapeappl  «Pu3nKa  METALIOB ¥ MaTepHaIOBEIECHHE deepanbHOTO
rocyapcTBEHHOTO Gro/uKeTHOro  00pasoBaTe/ibHOrO yupeIKIeHHs  BBICLICTO oOpasoBaHus
«Tynbekuii rOCY1apCTBEHHBIH YHUBCPCHTET? MunucTepersa 00pa3oBaHis U Hayku Poccuu,

KaH/(|/1aT TEXHHYECKHX HayK, cTapiIMil Hay4HbIH COTPYAHHK.
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Jlata [lopnuch

TMoxmucs V.B. TuX0OHOBOH 3aBEPIO

Wnpopmanus 0 3aBepuTeie

3apepeHue MOAMUCH OT opraHu3auy
S|, HMIKeNOINMCABLIMICA, a0
cornacue  Ha  BKJIIOHUCHMC MOHX
epcoHabHBIX JIAHHBIX B NOKYMEHTBL,
CBSI3AHHBIC ¢ 3aIUTON
JMCCepPTAHOHHOM paboThl CyBOpOBOH

B.C., 1 UX JQJbHCHILYIO 06paboTKy.
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