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Ha aBTopedepaT JUccepTaly Ha COMCKAaHME y4eHOM CTENEeHM KaHauaara TEXHUYCCKHMX Hayk
Kynmosa KoncranTHMHa — AJIEKCaHIPOBHYA “PazpaboTka  TBEPABIX M3HOCOCTOUKHUX
HAHOCTPYKTYPHPOBAaHHBIX ITOKPHITHH Ti-Cr-Si-C-N u Ti-Al-Si-C-N ¢ BBICOKO} TEPMHUYECKOU
cTaGMILHOCTBIO B JKapOCTOMKOCTEIO .

Crermmanpaocts 05.16.06 — [TopomkoBas METLTYPris 1 KOMIIO3UITHOHHbIC MaTCpHUAIEL.

AKTyasibHON MpOoOIEMON MHIYCTPHH MeXaHUYECKOH MeTamioo0paboTKu ABJISCTCS YBEIMYICHUC
CpOKa DKCILTyaTallMy PEXyIUX HHCTPYMEHTOB. Pemaercs 3Ta npobiaema 3a c4eT (POpMUPOBAHHUS
HA TIOBEPXHOCTH MHCTPYMEHTA IOKPBHITHH, XapaKTepU3yIOMUXCA KOMILJIEKCOM TaKHUX CBOHCTB
KaKk BBICOKAas TBEPIOCTh, BBICOKas H3HOCOCTOMKOCTD, HU3KAM KOO(PPHUIMEHT TPEHU,
KAPOCTOMKOCTH, KOPPO3HOHHAS! CTOMKOCTD, TCPMUIECKAd CTaOMJILHOCTH. Y POBEHb U COUYCTAHUE
3THX CBOMCTB OIPEIEIIAIOTCS YCIOBUAMH PaOOTHI PEXYIIEro MHCTPYMEHTA.

B sTo#i CBSI3H, NIPEACTaBICHHAs TACCEpTAlMOHHAA paboTa, IMOCBAIIEHHAas pa3pabOTKe TBEP/BIX
(mo 40 T'Tla), ©3HOCOCTOMKHMX MOKPBITHH C BEICOKOM XKapOCTOMKOCTBIO IIPU TEMIIEpaTypax HE
ke 1000°C,  Tepmmueckodl  CTaGMIIBHOCTBIO  JUISL  NOBBICHHS, IO CPAaBHCHHIO €
CYIECTBYIOIIUMH ITOKPBITHUAMH, CpOKa cayXkObl B YCJIOBHAX BBICOKHMX TeMICpaTyp H
MHTEHCHBHBIX PEXUMOB MEXaHMYECKOH 00padO0TKH, ABJIACTCS, HECOMHEHHO, aKTyaJIbHOM.

OCHOBLIBASICH HA AaHajiW3e JINTEPAaTYpHBIX JAHHBIX, IIOKa3bIBAIOMNX MEPCICKTHBHOCLL
MONydeHHUs METOJOM (GH3MYECKOro OCAXACHUS HAHOCTPYKTYPHBIX MOKPLITAM HAa OCHOBE
KapOOHHUTPHIa TUTAHA, JOIOJHUTEIBHO JICTHPOBAHHOTO Si, Al, Cr, B auccepTalioHHON paboTe
6eum uccyenoBanbl mokpeiTsa cucteM T1-Cr-Si1-C-N m Ti-Al-Si-C-N, a TakXe NOKpBITHSA-
CpaBHEHUS cucteM Ti-C-N u Ti-Si-C-N, mnoiydyeHHBIE pPEAaKTUBHBIM MarH€TpOHHBIM
pacrsuieaneM CBC - mMuIneHei, pa3sau4HOro cocrasa, Ha PasTHHHDLIC OUI0KKH. 11OKpBITHS
[IOJIyYaJIi Py TEMIIEpATypax MOII0KCK 250 u 400°C u comepxanmnu N B razoBoil cmecu 0, 15 1
25%. TloxpbITHS, TOJyYEHHBIC Ha IMOJUIOKKaX, HarperhX Ha 4000C, npu cojepkaHuu N B
rasoBoii cmecu 15%, MOKazald MaKCHMAaIbHYIO TBEPAOCTH, OLICHUBAIUCH KakK TTOKPLITHA,
[MOTyYEHHBIE 10 ONTHMAIBHEIM PEXUMaM, ¥ SABIISUTICH OCHOBHBIMH 00BEKTAMH HMCCIICOBAHUH B
[IpeICTaBICHHON padoTe.

BLITIOJHEH OO0JIBIION 00BEM HCCIEI0BaHM pa3IMYHBIX CBOMCTB MOKPBITUM: TBEPAOCTH, MOIYIb
yIIPYTOCTH, YIPYroe BOCCTAHOBJICHAE (METON HAHOMICHTUPOBAHUS ), are3Hs, TPUOOIOTHIECKUEC
CROMCTBA C HMCIIOIB30BAHHEM KOHTPTEN M3 pPa3HBIX MaTCpUANIOB, YCTAJIOCTHAs IPOTHOCIL €
OLIEHKOM BKJIa/Ja MEXAHHYECKOro, THAPOJUHAMHYICCKOro H BJICKT&)OXHMHUICCKOFO BO3CUCTBUS
Ha paspylleHHe IOKPBITUH, JKAapOCTOMKOCThH IIpH 800-1000°C, a TaKxe TepMHYCCKas
CTAaOMJILHOCTh B HHTEPBAJIC 000-1600°C. Taxum  cCBOWCTBaM KaK HW3HOCOCTOHMKOCTD,
KAPOCTOMKOCTh, TepMHYECKas CTAaOMIBHOCTH IACTCs obocHoBaHue JMOO C TOYKH 3PEHUA
XIMHYECKOTO0 COCTaBa MOKPBITHA, 00 Ha OCHOBE MOJYYEHHBIX PE3yNbTaToOB CTPYKTYPHBIX X
(pa30BBIX UCCIIENOBAHHH.

XoueTcss BBUISIUTH PE3yJIbTAThl U3Y4eHUs (a30BO-CTPYKTYPHOTO COCTOAHUA nokpeiTuid T1-Cr-
Si-C-N u Ti-Al-Si-C-N, mmoka3asiiue, B 4aCTHOCTH, Ha IIPAMEPC nokpeitii Ti-Cr-S1-C-N, 910
CTPYKTypa MX IIpeJCTaBlIeHa IByMs (hazamu, nanokpucrammmgeckoir ['LIK dazoii (T1,Cr)(CN) n
amopoHoit coctaBa Si-C-N + cBobomnbii C. Ilpu 5TOM, KaK OKa3aHO Ha IIPHMEPE ITIOKPBITUHA
Ti-Al-Si-C-N, TOKpBITHS HMEIOT CTOJ0YATyI0 CTPYKTYpPY, B KOTOpO#l “ crobaMu’ SBJISICTCH
KpHUCTaJlInuecKas (pa3a ¢ HaHOpPa3MEPHBIM (10-30 HM) MOMEPEYHBIM CEYCHUEM, Pa3JICICHHBIMU
[poCIIOMKaMy TONMIUHON 1-3 HM ¢ aMOpQHOK CTPYKTYPOH.



BEITOTHEHD]I HCITBITAHUS PEXYIIUX HHCTPYMEHTOB PAa3JIMYHOrO TUIIA € IOKPBRITHAMHU T1-Cr-S1-C-
N u Ti-Al-Si-C-N , moxa3aBInue IOBBIIIEHAE CPOKa CIIyXOBI B HECKOJIBKO pa3 II0 CPaBHEHHUIO €

mokperrusimu TiN, Ti-Si-N u Ti-Al-N.

JIOCTOBEPHOCTh TIOJydEHHBIX B paboTe pE3yIbTaToB TapaHTHPYCTCA [IOJIy4eHHEM OOBEKTOB
HCCIIeIOBAHUS B 1a00paTOPUH, OCHAIIEHHOH anpoOUpOBaHHBIM YHUKAIBLHBIM TEXHOJIOTMHICCKIM
060pyIOBaHMEM,  HCIIOJH30BaHHEM  OOJBIIOrO  KOIHYECTBA COBPEMEHHBIX  METOJIOB
HCCIIeIOBAHMY HAHOMATEPHAIOB M CONOCTABUMOCTBIO PE3YJIbTATOB, IMOJYYECHHBIX PasHbIMY
METOMaMHM, INyOJIMKAIMSIMHU IIOJIYyYCHHBIX pPE3yJIbTaTOB B BEIyIIHX 3apyOeXXHBIX JKypHaJax,
COOOIMEHUAIMH PE3yJIbTaTOB UCCIICAOBAaHUS Ha MEXIYHAPOIHBIX KOH(pEepEeHIUIX.

Hay4HYyIO B IPaKTHIECKYIO 3HAYUMOCTh padOThI MOKXHO OIICHUTE BBICOKOM OIICHKOHM.

ABropedopaT HamHCaH XOPOIIMM HAyYHbIM $3BIKOM M JAaCT IIOMHOE IPEICTaBICHHC O
BBIIIOJIHEHHOM padoTe.

3aMedanys 10 MaTepHally, M3JI0)KEHHOMY B_aBTopedepare.

1. He scHO, SBISIOTCS JIA IIOJIYUYEHHBIE COCTaBBI MOKPBITUH, IIPUBEJICHHBIC B BUJIC dopmy Ha
crpanune 12 aBropedepara (UMeeTcs B BHIY KOJHUHYCCTBCHHOE COJICDKAHUC 3JIEMEHTOB),

3apaHee Hay4HO OOOCHOBAHHBIMHU HJIM IIPOCTO MOJTYYHIHUCEH B PE3YJIbTATEC TIPOBCACHHA mpoiecca
HaIlbUIEHUS B BBIOpAHHBIX YCJIIOBHSIX.

2. MOKHO JIi TapaHTHPOBATh, YTO IPH IOJYYEHHH MOKPHITUH Ti-Cr-Si-C-N n Ti-Al-S1-C-N Ha
[OJUTOKKAX M3 Pa3HBIX MAaTE€PHAaJIOB, MOKPHITHS COXPAHST CTOJNOYATYIO MOp(doJIOruI0, KaK 3TO
HaOJII0JaeTCs MpH IOJTYUYEHUH X Ha IMOJIAKOPE.

3. XoTenoch ObI BUIETh 00BICHEHHE BEICOKOM CTOMKOCTH K NUKJIIMYECKHUM YJapHBIM HAIpy3KaM
nokpeITHs T1-Al-S1-C-N.

CreagHble 3aME€YaHUs, HHCKOJIBKO, HE YMCHBIIAIOT 3HAYHUMOCTH BBIIIOJIHEHHOM padoTHI, a
JIEMOHCTPHPYIOT 3aMHTEPECOBAHHOCTD YMTATEI B IOTYYCHHBIX PE3yJIbTaTaX.

Pabora COOTBETCTBYET TpeOOBAaHUSM, NPEABSIBIACMBbIM K KaHAUAATCKUM IHCCEPTALHAM, d e
aprop, Kynmos KoHcTaHTHH AJEKCaHIPOBHUY 3aCIyXXKHBAET MPUCYNICHHA CTCTICHH Kan1u/ald
TeXHHUeCKnX Hayk 1o crenuamsHocTH 05.16.06 - llopomkoBas MeETaLIyprud H
KOMIIO3UIIMOHHBIC MaTEpHAIIHI.

BEeYIIUM HAYYHBIA COTPYTHUK

MucTUTyTA METAUIYPIrUH ¥ MAaTCPpUATIOBEICHHS
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[Tognuce pyku ledrens E.H. y1ocToBepsito.
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