YuéHomy cekpeTapro

aucceprannonHoro cosera J[ 212. 132.05
npu CI'OOY BIIO «HanuonasHbIH
HCCIIeI0BATE IbCKUI TeXHOIOTHYECKHH
yuusepcurer «MUCuC» Jlobosoit T.A.

119049, r. Mocksa, JlenuHckui npocnexr,4,
HUTY «MHUCuC»

OT3bIB
Ha aBTOpedepar aucceprannonHoi paborsl Kyniosa Koncrantina AnekcanapoBuya
«Pa3paboTka TBEPABIX H3HOCOCTOUKHX HAHOCTPYKTYpUpoBaHHbIX NMOKpeITHH Ti-Cr-Si-C-N,
Ti-Al-Si-C-N ¢ BBICOKOH TepMHHYECKOH CTAOMIIBHOCTBIO M JKapPOCTOHKOCTBION.

[ensto auccepranuu  Kynuosa KoHcTaHTHHA AJleKCaHApOBHYA SBISIACH pa3padoTKa
TBEP/IBIX H3HOCOCTOMKHX HAHOCTPYKTYPHPOBAHHBIX MOKpPBITHI Ha ocHOBe cucTeM Ti-Cr-Si-C-N,
Ti-Al-Si-C-N ¢ BBICOKOH TepMHUYECKONH CTaOMIBHOCTBIO H KAPOCTOHKOCTHIO, MTPeIHA3HAYEHHBIX
VIS TIOBBILIEHUS CTOWKOCTH M JIPYTHX SKCIIYaTalMOHHBIX XAPaKTEPUCTHK TBEP/IOCIIABHOTO
J1e3BUIHOr0 MHCTPYMEHTa, paboTaroliero B YCJIOBHSX IPUMEHEHHS MHTEHCHBHBIX PEXHMOB
pe3aHMs M IMOBBILIEHHOH TEPMHUYECKOH HaNpsKEHHOCTH €ro peylleidl 4acTv. YKa3aHHbIH
MO/IX0J] COMCKATENlsl HECOMHEHHO SBJISIETCS aKTyalbHBIM, TaK Kak [0 HAcTOSILEr0 BPEMEHH
peXyUIMH MHCTPpYMEHT sBnsiercss HauOosee ciabbiM 3BEHOM TEXHOJIOTHUECKOH CHCTEMBI
MeXaHH4Yeckoi 00pabOTKH pe3aHHeM M MOBbIIEHHE ee d(PPEKTUBHOCTH SABISETCS OCHOBHOH U
Ype3BbIYAMHO  BaXHOH  Hay4yHO-NPAKTHYECKOHW  3ajadell  MarepuanooOpabareiBarOIIHX
IIPOMBIIIJIEHHBIX OTpacieH.

Cuuraro, uyto Haubojee 3HAYUMBIM HAyUYHBIM JIOCTH)KEHHEM COUCKATess SBISeTcs
HCIIOIb30BAHUE IIPOLECCOB MAarHETPOHHOrO pAcHbUIEHHS KOMIO3HIMOHHBIX MHIIEHEH s
MOJIYYEHUS! MHHOBAI[MOHHBIX COCTaBOB HAHOKOMIIO3UIIMOHHBIX IOKPBITHH HA OCHOBE CHCTEM
(TiCrSi)CN u (TiAISI)CN ¢ tBepaocthio f0 42 I'Tla u xapoctoiikocTsio g0 1000 OC, BBICOKHE
CBOMCTBA KOTOPBIX 00ECNeUnBAIOTCS 3@ CUET (POPMUPOBAHUSA HAHOKOMITIO3MIMOHHON CTPYKTYPBI
u KonoHuarol kpuctamiudeckod (asel (TIAI)CN Tommuuol nopsakxa 1-30 HM, OTAENEHHBIX
Apyr oT apyra rmnpocioiikamu amopduoit ¢dasel ¢ tonumHamu 1-3 mxm. Couckarenem
PEKOMEHJ0BaHbl ONTUMAIbHbIE cOcTaBbl Ha ocHoBe MeToga ODCTP pa3paboTaHHBIX MOKPHITHH
Ti0‘3|cr0‘;|Si0'09C0~23N0‘26 H TiggsAloJ5Si0‘09C0_|4N0‘27, KOTOpBEIE B JanpHeneM ObLITH
MCIOJIB30BAHBI /ISl ATTECTALMOHHBIX TPUOOIOTHUECKHX HCCIEJ0BHAHUM M HCCIIEIOBAHUN MPU
pe3aHuu.

JlocTOBEPHOCTE pe3yJIbTaTOB, TIOJIyUYEHHBIX COMCKATE/IeM TIpH JIeTallbHOM HCCJIE/I0BAHUHU U
ONMCAHWM MEXaHHU3MOB TpaHChOpMalMd HAHOKOMIO3MIMOHHON cTpykTypsl (TiAlSi)N Ttuna
«rpebeHKHy IIPH BaKyyMHOM OTKHre 10 Temmepatyp 1500 °C ¢ nenoss3oBanieM coBpeMeHHBIX
METOZIOB M ammapatypbl MeTaUIOQH3NYECKHX HCCAeJOBaHHI HE BbI3bIBAET COMHEHHH.
AKTyalnbHOCTE W JIOCTOBEPHOCTb Hay4HbIX pe3yibTatoB mnoiaydeHHbix Kymmoeeim KA.
MOJITBEP/KJICHA COOTBETCTBHEM ero JHUccepTalMOHHOH paboThl TeMAaTHYEeCKHUM IIaHaM
yausepcurera «MHUCuC» nma HUP u ITHUP no l'ocynapcTBeHHBIM KOHTpakTam, a TakkKe
MHOTOYMCIIEHHBIMH MYOIMKAIMSIMH B BeJYIIUX 3apyOeKHBIX U OTEYECTBEHHBIX M3JAHUAX M
00Cy’K/IeHHSMH Hay4HBIX DPe3yJIbTaTOB MCCIE/IOBAHHA Ha 3HAYUMBIX OTEYECTBEHHBIX H
MEXIyHAPOIHBIX HAYYHBIM KOH(epeHIHsIX.

[To aBropedepary puccepraumonuoit paborsl Kynuosa K.A.umerorcs creayromue
3aMevaHusl.

1.Ilpn  npoBeleHMH AaTTECTALMOHHBIX  MCC/IEAOBaHUH  pa3paboTaHHBIX  MOKPBITHI
(TpuboMOrMUecKX M TMpH pPE3aHUM) COMCKATeJIeM B KayecTBe AaTTECTALlMOHHOIO JTajloHa



BEIOPaHO TpaZMIMOHHOE MokpeiTHe Ha ocHoBe TiN. Ecnu BwiGop mokpeitust TiN B kauecTBe
STaj0HA /U1 CPABHUTENIBbHBIX TPUOOJOTHMUECKHX HCCIEIOBAHUN IOCTATOYHO IPHEMIIEM, TO IS
aTTEeCTAllMOHHBIX HCCIe0BaHUH npH 00paboTke pe3aHueM BbIOOpP B KadecTBe JTajlOHA
nokpeiTia TiN BbI3BIBa€T COMHEHHE. DTO CBS3aHO C T€M, YTO B HACTOSIIEE BpPeMs IOKpPBHITHE
TiIN s ocacieHHs Ha TBepAOCIUIABHBIE CyOCTpaThl NMPAaKTHYECKH HE MCIOJIB3YIOT, TaK Kak
BEJlyIIHE IPOH3BOAUTENN TBEPIAOCIIABHOIO MHCTPYMEHTA C TMOKPBITHEM W3 TEXHOJIOTHYECKH
PasBUTBIX CTpaH B HACTOSILEE BPEeMs HCIOJIB3YIOT HCKIIOYHTEIBHO MHOTOCIOHHO-
KOMIIO3UIIMOHHBIE MMOKPBITHsA. COMCKATeNO NpH MPOBEJICHUH CPABHUTEILHBIX HCCIEIOBAHHMH
pa3paboTaHHBIX MHOKPHITHIl U TBEPAOCIUIABHOIO HMHCTpyMeHTa INpH 00paboTke pesaHueM
cinenoBano Obl BRIOpaTh OJHO M3 COBPEMEHHBIX MHOTOCIOWHO-KOMIIO3HLMOHHBIX MOKPHITHH
HauOoJiee MHUPOKO HCIOIB3YEMBIX Ul HaHeCeHHUS Ha TBepjable craBbl, Hanpumep TiN-Al,Os-
TiC-TiCN (Coasuk Kopomanr, I1IBerus).

2. Ocnosroii nensto padotsl K.A. Kynuosa sisercst pazpaborka TBEPABIX H3HOCOCTOHKHX
HaHOKOMITO3MLHOHHBIX IMOKPBITHH C BEICOKOH JKapOCTOHKOCTHIO U TEPMHYECKOi cTabUIBHOCTBIO
[peJiHa3HaYeHHbIX IS MOBBIIIEHUS CPOKaA Ty KObl TBEPIOCIIABHOIO PEXKYIIEro HHCTPYMEHTA,
paloTaloIIero B yCJI0BHAX MOBBILIEHHBIX TeMIEpaTyp IMpH HMHTEHCHBHBIX pexumax pesanus. K
COXkalIeHHI0 B aBTOpedepate auccepraunonHoi paborel Kynuosa K.A. He obocHoBaH BbIOOp
MapKH TBEPJOro CIIaBa.

B gacTHOCTH HeM3BecTHa MapKa TBEPIOrO CIUIaBa IS MCCIEAYeMBIX KOHLEBBIX (pes
aMEpHKaHCKOro IPOM3BOJCTBA, KPOME TOTO PEKUMbI HCIBITAHUNA KOHLEBBIX ¢pe3 mnpu
obpabotke crann X12M® nanexu 0T yciaoBui (OpMHPOBAHMS TMOBBIMICHHBIX TeMIeparyp H
MOBBIIIEHHBIX TEPMOMEXaHHYECKHX HanpspkeHUi. Kpome Toro npu npo1oibHOM TOYEHHH CTaH
12X18H10T B xauecTBe TBEpMOro cniasa BbiOpana Mapka BK6M, kxoropasi B COOTBETCTBUHH CO
cragaaprom ISO 513:2004-07 pexomenjoBana aas o6paboTku TpyaHOOOpabaThIBAEMBIX
ciiaBoB M 4yryHos (oGnactu npumenenust K20-K30, S20), ais obpabGotku craneii
peKoMeH10BaHbl JByXKapOuanble TBepable criaBbl tuna TT10K8B wnam Turano-sonsdpamo-
tanTalnoBpii criaB TT10K8B (omacte npumenenuss P20-P30), xoropeie u criemoBano Obl
MCIIOJIb30BaTh B ATTECTAMOHHBIX HCCIENOBAHMAX (MJIM XOTd Obl MX aHAJIOrK). YKaszaHHOe
HECKOJIBKO CHHIKAET JIOCTOBEPHOCTD IIPOBEAEHHBIX CPABHUTE/IBHBIX UCIIBITAHUN IIPU pe3aHHH.

Cunratro, 4To COMCKaTeNO CcieoBaio Obl mpoBecTH Oojiee AeTalbHBIE ATTECTAI[HOHHBIE
MCCIIeIOBaHUM pa3spadOTAHHBIX MOKPHITHI TPH HMCMOIB30BAHHH KOPPEKTHBIX MAapoOK TBEPIBIX
CIUIABOB KakK JUls MPEpbIBUCTOro pesaHus ((pezepoBanue), TaKk M HENPEPHIBHOIO pe3aHus
(IIpo0aBLHOE TOYEHHUE).

Cuntaro, 4TO Cc/le/IaHHbIC 3aMEYaHUs B 1I€JIOM He CHH)KAIOT BBICOKHI YpOBEHb HAYYHBIX
HCCIIEIOBAHMI W PE3yJIbTATOB, IMONy4eHHbIX KoHcTanTHHOM AnekcanapoBudeM KymmoBbiM,
KOTOpBIE BIIOJIHE COOTBETCTBYIOT YPOBHIO M Ka4yeCTBY HcCClel0BaHUH paboT Ha COMCKaHHE
y4€HON CTENMEeHH KaHIuJaTa TEXHHYECKHMX HayK, a caM COMCKATelb 3acily)KMBaeT NPUCBOCHHS
€My HCKOMOM CTENECHH.

[Tpodeccop kadenpst « TexHOIOTHS MALIHHOCTPOCHUS)
®I'bO BITO «MockoBckuii rocynapcTBeH
TEXHOJIOTHYECKHH yHHBepCHTeT <<CTAE£KH]H Bri
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