OT3bIB HA ABTOPE®EPAT
auccepraunu CysopoBoii Beponnku CepreeBHBI
«ITomydenue TYyrormiaBkux KepaMmuK Ha OCHOBE KapOOHUTpHIA raHUS METOIOM
€aMOopacrpoCTPaHSIOLIEr0Cs BHICOKOTEMITEPaTYPHOTO CHHTE3ay,
IPEICTABIICHHYIO HAa COMCKAHHWE YYEHOH CTETIeHH KaHIu/1aTa TeXHHYECKHX HayK
110 CEHanbHOCTH 2.6.5 — «IlopomkoBas METATYprus 1 KOMITO3HIIHOHHBIE MaTEPHAITBIY

Apropedepat CyBoposoit B.C. nocssien paspaborke 3()(eKTHBHBIX METOIOB CO3IaHUSI
KapOOHHTPHIOB, HMEIOLUIMX [OBBIIIEHHBIE 9JKCIUTyaTAIIHOHHbBIE XapaKTEPHCTHKH: BBICOKHE
TEMIIEPaTyphl TIJIABJIEHHS W BBICOKME TepMO-MeXaHWdeckue cBoiicTra. [lpennonaraemsie
OTpaciii MX TIPUMEHEHHUs — siJIepHasl YHEpreTHKa U KOCMHYecKas MpOMBILIIeHHOCT Poccun. B
CBOEM OJKCIIEPUMEHTAJIBHOM HCCIEOBAaHMM aBTOpP JAETATbHO paccMaTpWUBAeT  BOIPOCHI
nonyyenus kapooHuTpHIoB Hf) 75Tag 25Co 56No 25 1 HfCy sNo 35 kak Hanboee mepcrneKTHBHBIX B
CBOEM KJtacce, MIPUMEHSEMBIX ITpH Temieparypax 6omnee 2000 °C.

Jia  co3jaHus  3THX  TIEPCIICKTHBHBIX  COCAMHCHHH  aBTOpP  MCIOJIB3YeT MEeTOJ
caMopaclpoCTpaHsoUIerocss BeIcOKoTeMnepatypHoro cuHteza (CBC). B arom  merone
MOJTyYECHHE MTOTOBOIO IPOJYKTa IPOMCXOIAWT MPH TEMIepaType TOpEHHs, MpPEeBBIIAOLIeH
TeMIepatypy IiasineHus. Kak mokaszaHo B aBTopedepare: eCliM Ha [epBOH CTaJHM TOPEHHs
GopmupyeTcs  HecTeXMOMeTpH4eckuil kapOWI, TO BBHAY BBICOKON  ajuabaTiyeckoi
TEMIEpPATypbl TOPCHHS HENPOPEArHpoBaBILMH MeTall IUIAaBUTCS M B OKWJAKYIO  (a3sy
andoyHnupyer a3oT M yriepod. B pesyinbrare mo Bcemy oObemy obpasua (opmupyercs
OHO(]A3HBIA MPOIYKT KapOOHUTPH/IA.

ABTOp OTMEHaeT, YTO JUIMTENbHAs BBILACpXKKa NMpu Temreparypax oT 2000 mo 2400 T,
peanMsyemas Npy TPaJIHLIHOHHOM CIICKAHMH, MOKET MPHUBOJIHTE K 3HAYUTEIILHOMY POCTY 3E€pEH,
4To OyJeT OTPHLATE]BHO CKa3blBAThCS HA KOHEYHBIX MEXaHMYECKMX CBOMCTBAX Marepuasa.
Hama skcnepuMmeHTanbHas NPakTHKA I[10KA3bIBAET, YTO COCAMHEHHS C OOJIBIIHM pazMepom
3€peH, B ClIydae HCIOJIB30BaHHs METOa HCKPOBOTO MiazMeHHoro criekanus (UIIC), npuBoauT k
3HAYHTEIGHOMY POCTY OJJEKTPOCONPOTHBICHHS (C JaTbHEHIIMM €ro [MaJeHHEM), uTo
OTPHIIATEC/IBHO CKa3bIBAETCs Ha OJHOPOJHOCTH HarpeBa HMMIYJIbcoM Toka. Takum obpasowm,
NPEIOKCHHS aBTOpa XOpOWIO COTjacylTess ¢ HamuMHM  TpeOOBaHHMSAMH K  KadyecTBY
kapOOHHTpHA Kak 00beKTa OBICTPOro Harpesa HMITYJIbCOM TOKA.

Jlnist GBICTPOro HarpeBa TOHKHX TUTACTHH COSIMHEHHMH C LEIbIO M3MEPEHHUS TEMIIEPATY bl
B guanasode 2000 — 5000 K ™Mbl ucrionb3yem OBICTPBIH HarpeB HMITYIBCOM JICKTPHUYECKOTO
TOKa (JUIMTEJIIBHOCTE 5 MHKPOCEKYH). B 3T0# MMIy/IbCHOH METOAMKE BeChbMa BaKHO, 4TOGBI
00pa3uel TYromnaBkoro KapOOHHTPHIA MMeNW Maiblii pasMep KpucTaaauToB. MIMeHHO Takme
o0pasupl npennaraeT aBTop aBropedepara. [l HysK1 AMITYJILCHOR METOAMKH OCTAETCS TOIBKO

chopmupoBaTh KapOOHUTPHI B BUIE TOHKHX (ToNumHa mopsiaka 100 — 150 MHKPOH) TIacTHH.



JletanbHO HWcchaenoBaHsl MTorosble coctaBel KapOonutpuaa (Ta,HHCN, npuvem
YCTAHOBJIEHBl TPM OCHOBHBIE BHIA IMOJY4ae€MOro TBEPAOTrO PacTBOpPA 3TOr0 KapOOHHTPHIA.
(ctp.18-19). Yaanoch NpoBeCTH OTHEBbIE MCIBITAHMS MONYYEHHBIX KapOOHMTPH/IOB W CHelIaTh
BaxHbIN BBIBON: «Kepamuxu na ocnose Hf(C.N), Hf{CN)-SiC u (Ta, Hf)CN coxpausiom c60i0
YELOCMHOCMb 6 BbICOKOMEMNEPAMYPHOM 2A3060M NOMOKE MOWHOCMbIO 2,8 MBm/w’ npu
memnepamype 00 2300 °C & meuenue 110 c» (ctp.27). Kpome ToOro, rosiy4yeH nareHT Ha
n300pererne «Crnocod MoTydeH s CBEPXBBICOKOTEMITEPATYPHOTO KEPAMHYECKOro MaTepHana Ha
ocHoBe kapborutpuaa rabuus» (2020 rox).

Yto kacaeTcs HEA0CTATKOB padOThI, TO OHH HEMHOTOYHMC/ICHHBI.

3a HCKIIOYEHHMEM CIYYaHBIX MPOMYCKOB HA ¢Tp. 9 M 27 OTMETHM CTPYKTYPHYIO
HEPOBHOCTb M3JI0KEHHSI, KOTOPYIO TIPOAEMOHCTPUPYEM Ha CICIYIOUIEM pUMeEpe

Ha crp.9 (I'naBa 2) aBTop oT™MEUaET.

«Ouenxy memnepamypvr  niasnenus  HfCosNpss  nposoduiu 6 cpagnenuu ¢
kommepueckum HfC. ... .Temnepamypy niasienua obpasyo6 onpedeisiu nymem CpagHeHUs ux
MUKpOCMpYKmypol 00 u nocie Haepeéa». 3aeck (Ha cTp.9) — HET SICHOCTH B TOM, Kak
OmpeessuIach TeMIepaTypa no MUKpocTpykrype. Tonbko Ha ¢Tp.14 naetcs oTBeT:

«Yuumwigas, umo xommepueckuu HfC nocne sxkchepumenmos Xapaxmepusoeaics
OeHOPUMHOU CMPYKMYPOl, CEUOemeNbCmEYIowen 0 3ameepie6anuu pacniaed, d cmpykmypa
Hf(C,N) ocmanace HeusMeHHOU, MOJICHO 3AKTIOYUMb, YMO  MeMnepamypa  nialeHus
cunmesuposannozo HfCy 5Ny ;s evlute, wem y ... — kapbuoa eagrus». Hakouen, B BbIBOJAX 110
Ne3 (ctp.26) aBTOp OTMEHACT: «IKCHEPUMEHMAIbHO YCMAHOGAEHO, YMo meyvnepamypd
naasnenus kepamuru HfCy sNy 35 npesviwaem 3890 °Cy.

[To HAMM DKCTIEPUMEHTAIBHBIM JIaHHBIM (M3MEpEeHHs TEeMIEpaTypbl 1pH OBICTPOM
narpese) HfC masutest B auanazone ot 4000 no 4200 K. CpaBHuTesibHOe Hall0ieHHE aBTOpa
aBTopedepara MoATBEPIKAAET, YTO TeMIIEpaTypa IUIaBIeHHs KapOOHUTPHU/1a radHUSl — BBILIE, YeM
TEMITEpATypa IJIaBJIeHUs KapOujia raQHusl.

OtMmeuenHble GopMaTbHBIE HEJOCTATKH H3JIOKEHHUS B aBTopedepaTe HE MOTYT MOBIHATH
Ha BBICOKYIO OIlleHKY BbimosHeHHoH Cysoposoit B.C. skcnepumeHTaIbHOH  padOThI

TemaTHka 3TOr0 HCCIECIOBAaHUS BecbMa akKTyallbHa, a €€ pe3y/bTaThl NPAKTHYCCKH
MPUMEHHMEBI KaK B HHTEpecax KOCMHYECKOH oTpaciin POCCHH, Tak ¥ B ANCPHOM SHEPreTHKE.

MokHO  yTBepKIaTh, YTO  pacCMaTpUBAGMbIM  JMCCEPTALMOHHBIA  MaTepHal
MPeCTABIAETCS OCTATOUHBIM JIJIsl IPU3HAHKS €r0 COOTBETCTBYIOIMM BeeM TpeboBanuam BAK,

NPEeABABISACMBIM K KaHIUIATCKHM JUCCCPTAILIHAM.



ABTop paccmarpuBaemoii paboter CysopoBa Beponumka CepreeBHa — 10CTOHHA
MPUCYXKICHHS YYEHOH CTENeHM KaHIuJaTa TeXHHYECKMX HayK 110 CIEeUHalbHOCTH 2.6.5 —

HOpOUlKOBaﬂ METaIITYprus U KOMITO3HIITHOHHBIE MaTepHalkbl.

I'nH.c. Jlaboparopun Ne 16 (LIMpOKOANANA30HHBIX ypaBHEeHMH
coctostHus) OOBeTMHEHHOTO WHCTUTYTa BeIcOKMX Temneparyp PAH (cneunansHocts 01.04.14 —

TEHHO(I)H3PIK3 H TCOPCTHYCCKAs! TeHJIOTeXHHKa)
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