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Ha aBTopedepar auccepranuu Kuproxanuesa-Kopueesa @uimmma
Bramumuposuya «IloydeHrne MHOTO(YHKIIHOHATBHEIX HOHHO-TINIa3MEHHBIX
nokpbITH# ¢ ucnons3opaEreM CBC- KOMIO3HIIMOHHBIX MaTEPHAIIOBY,
HpEeNCTABICHHOM HA COMCKAHUE YYEHOM CTEICHH J0KTOpa TEXHHIECKHUX HAyK II0
criermranbHOCTH 2.6.5. TlopolnkoBas METAILIYPrUs B KOMIIO3ULIHOHHBIE MATEPHAIIBI

MoHHO-TITa3MEHHBIE TEXHOJIOTHU SBISIOTCA B HACTOSAIIEE BPEMs OJHHUM U3
Haubonee MePCIIEKTUBHBIX HalpaBJIEHUH CO3[IaHUA H3HOCO- "
KOPPO3MOHHOCTOUKMX MOKPEITUH. JlambHeHINee IOBBIIIECHAS (byHKIHOHATBHBIX
XapaKTEePUCTUK TAKUX TIOKPLITHH CBS3aHO C HEOOXOMMMOCTEIO Peasli3aluy P Ux
TOJyYeHUH TPUHIHIIOB JUCIEPCHOHHOTO YIPOYHCHHS ¥ HaHOCTPYKTYPHUPOBAHHS.
DTo ompenenseT aKkTyalbHOCTh [AMCCEpPTallMOHHON paborTel Kuproxanuesa-
Kopueea @.B., HampaBieHHOH Ha pa3paboTKy Hay4HO 000CHOBaHHBIX
TEXHOJIOTHH  MOHHO-IUIA3MEHHOTO  OC&XKAEHHs  Kapo-,  KOPPO3HOHHO-,
M3HOCOCTOMKMX MOKDBITHHM, a TakKe ONTHYECKH MPO3PavYHBIX HAHOCTPYKTYPHBIX
TTOKPBITHIA, MOTy4aeMbIX C UCIIOIb30BaHAEM KOMIO3UIKHOHHBIX CBC-MaTepHanos.

Cpenu Hanboee 3HAYMMBIX Hay4HBIX JIOCTHKEHHH aBTOpa CIIeIyeT Ha3BaTh,
[pEeXJIe BCEr0, YCTAHOBIEHHBIE 3aKOHOMEPHOCTH BIIMAHMS JETUPYIOLIMX 106aBOK
KpEMHHs, XpOMa, allOMHHUS U HUKeIs Ha CTPYKTYPY W CBOMCTBA MOKPBITHH Ha
ocrose TiBN u TiCN, 3axiroudarormiecs B GOpMUPOBAHUN HAaHOKOMITO3HIIMOHHBIX
noxpsrtait TiCrBN u TiCrSiCN, cocrosimmux u3 HaHoKpucTanmtos ['IK-¢assr ne-
TiCr(C)N u amopdusix das a-CrB/a-BN unu a-SiCN/a-C, ¢ comepxanuem 11-14
at. % xpoma, o0ecredMBalOIIMX  COYETaHHe  BBICOKOM  TBEPAOCTH,
H3HOCOCTOMKOCTH, Hanudue Aub@y3noHHO-0apbepHBIX CBOWCTB, TEPMUIECKOH
CTaGUIBHOCTH M )KApOCTOMKOCTH, YTO ONpeeNsieT 3aluTHeIE QYHKIMK MOKPBITHH
B YCJIOBHSX BHICOKOCKOPOCTHOI'O CyXOTO pe3aHusl.

O6Hapy>XeH MOJIOKUTENBHBIN 3G GEKT IErHPOBaHUS a30TOM B IIOKPBITHAX HA
ocuore CrBN, TiBN u ZrBN, nojy4eHHBIX METOJIOM MarHeTPOHHOIO PACIIBUICHHA
¢ wucromp3oBaHMeM  OopuaHeix — CBC-MuIneHed, — 3aKkliodaromuics B
MHIHOMPOBAHMH CTONGUATOrO POCTa 3€peH a30ToM. [Ipu 3TOM CHIDKaeTCs pasMep
KPUCTAIUTOB GOpHiHOM (assl W aKTHBH3MPYETCS BbIAEICHHE (ha3bl h-BN, [ro
00yCIIOBIMBAET YBENMYECHHE TPEIIMHOCTOMKOCTH, aAre3HOHHOM —IPOYHOCTH
CIETUIeHHs] TIOKPBITHS C TOVIOKKOW, a TaKKe CIOCOOCTBYET —CHIDKEHHIO
K03 QUIHEHT TPEHUA U BEIHYMHEI IIPUBEIEHHOTO H3HOCA.

3HAUHUMBIM M MHTEPECHBIM B HAayYHOM M INPAKTHYECKOM IUIAHE ABIIAIOTCA
pa3paboTaHHble aBTOPOM JKapOCTOMKHE KPEMHHICOICpKAINUE MOKPBITAS Ha
ocrHoBe MoSiy, ZrB; u SiC, npenHa3sHadeHHbIe I 3aIIUThl OTBETCTBEHHBIX y3JIOB
13 JKapONPOYHBIX MaTepuanos. [1okasaHo, 4To HOPMUPOBAHHE HAHOKOMIIO3UTHOH
i aMOp(HON CTPYKTYDEI ¢ BBICOKOM KOHIIEHTparuell KpeMHUIConepkKalux (a3
B TAaKHX TIOKPHITUSX oOecledHBaeT TIOBBIIEHHMe pabodeil TeMIepaTypsl
nosepxuoctu 1o 1000-1200°C.

VCTaHOBIIEHO, YTO peanm3anus 3(Qexra 3aneduBaHus M TIepMETH3AINN
IOBEPXHOCTHBIX Ie(EeKTOB IIpA HaHECEHWH CIOEB METONAaMU MOHHO-IUIa3MEHHOTO
ocaxaeHHs ObecreudBaeT IIOBLILIEHHE KOPPO3MOHHOM CTOMKOCTH JBYX- H
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TpexcionHex nokpeiThii Ha ocHoBe TiAICNi u CrAICNi B XHMAKHX M Ta30BBIX
cpefax. BBICOKYyIO  H3HOCOCTOMKOCTB  TaKHX  IIOKPBITUH  obecredmnBaeT
(GopMHpOBaHKE dIEKTPOUCKPOBOTO MOACIIOS,

[loka3aHo, 4YTO HCIIONL30BaHHE TMporecca OOMOapIUPOBKH pacTyLIEro
IOKPBITHS ITyYKOM BBICOKOSHEPTETHYECKHX METANIHYECKHX HOHOB (Ti*) s
MOIM(UKALNH TPaHUIB! pasfiesa «IOKPBITHE-IIOIONKKA» IO3BOJISIET IOBBICHTH
aIfe3MOHHBIE CBOMCTBA TOKPHITUN B CPaBHEHWH C IIOKPBITHAMH, OCAXKIEHHBIMH
IIPH TIOCTOSTHHOM TOKE METOJOM MarHeTpOHHOI'0 HAIIBIIEHHUS.

[TonoXKUTENBHOM OLIEHKM 3aClly)KHBAeT TaK)Ke IIpaKTU4ecKas 4acThb paboTHl,
CBs3aHHas ¢  pa3paboTKoM  cIocoOOB  HMOHHO-IUIA3MEHHOTO  OCXKICHHS
CBEPXTBEP/BIX MHOTOKOMIIOHEHTHBIX HAHOCTPYKTYPHBIX IIOKPBITHH Ha OCHOBE
kapOumoB ¥ OOPUAOB TUTaHA M XpOMa IIPH OJHOBPEMEHHON MOHHOM HMILIaHTaINH
M OCAKIECHMH HAHOCTPYKTYPHBIX IIOKPBITHH C IOBBIIIEHHOH YXapOCTOHKOCTHIO.
Pa3paboTaHbl TEXHONOTMYECKHE IIPOLECCHl HOHHO-IUIA3MEHHOTO — OCaXKAeHMA
CBEPXTBEPIBIX  MHOTOKOMIIOHEHTHBIX  HAHOCTPYKTYPHBIX  [OKPBITHH  Ha
METaUTMYeCKHe U HEeMEeTAIMYECKHe TIOUIOKKH IIPH OINHOBPEMEHHOM HOHHOH
HMIUTaHTaUY. Pa3paboTan TeXHOIOTHUECKHH IPoIiece MOIyYeH s XKapOCTONKHX U
W3HOCOCTOMKUAX MHOTOCJIOMHBIX ITOKPBITHH IO KOMOMHHPOBaHHOM TEXHOJIOIHH
3IIEKTPOUCKPOBOTO JIETHPOBAHUSA ¥ HOHHO-IUIA3MEHHOTO HaNBIICHHUS.

[TpencTaBieHHbIE Pe3yTbTaThl [JOCTOBEPHBI, IOCKOJBKY TEOPETHIECKHE
HCCIEIOBAaHMS BBHINOJNHSINCE C WCIONB30BaHHEM 0a30BBIX IIOJIOXKEHHHA H
GyHIaMEHTAIBHEIX OCHOB COBPEMEHHOIO IIOPOIIKOBOTO ¥ KOMITO3HUI[HOHHOIO
MaTepUANOBEIeHUs, 4 AKCIEPHMEHTAIbHBIE — C MPUMEHEHHeM CTaHIapTHBIX H
ODUTHHAIBHBIX METOJUK, COBPEMEHHON TEXHOJOIHYECKOH ¥ aHAJIUTHIECKOH
armapaTyphl.

PesynpTaTel paboTel OMyONMKOBAaHEI B 88-MHM CTaThsiX B M3JaHMAX U3
nepeynel Munobprayku Poccum, B X umcne 85 crared B H3JaHMAX,
WHIEKCHPYEMBIX B MEXIyHapoIHON Oa3e UTHpOBaHuA Scopus, 68 — B U3aHUAX,
HHIIEKCHPYEMbIX B MEXIyHapoqHO# Oa3e nuTuposanus Web of Science; momy4ueHo
2 nmateHTa PO.

3amedaHus:

1. B pabore mpucyTcTByeT HHQOpMalus O COCTaBe IOKPBITHH,
06pa30BaBIIMXCA B [IPOLECCE OKHUCIIEHHS 3alMTHEIX OKCHIHBIX IUIEHOK. [1pu sTOM
IPUBOMATCS  KapTBl  PacIpe/le/ieHHss  DIIEMEHTOB, TIONYyYeHHBIE  METOLOM
SHEproJuCIepCHOHHOr0 aHamu3a. OJHAKO JaHHBIA METOJ CIIOXKHO HCIIOIb30BaTh
LIS OTIpE/IeNIeHNs] KOHLIEHTPALIHH TETKUX 3IEMEHTOB, TaKKMX Kak, 00p U a3soT.

2. OTCYTCTBYeT CpaBHEHME XapaKTepHCTHK pa3pabOTaHHBIX KapOCTOMKHUX
ITOKPBITHH ¢ TOKPBITHSAME H3BECTHBIX cocTaBoB (MoSiz, ZrB;), momy4eHHBIX
METOaMH Ia30TepMUIECKOr0 HAIbUICHUS U UM OY3HOHHOTO HACBIIICHUS.

3. B asropedepare kenaTenpHO ObLIO OBl IPHBECTH HIUIIOCTPAIMH
Tororpadu¥  MOBEPXHOCTH  IOKPHITHH, TIOATBEPXKAAIOIIHE  HMX  HHU3KHE
IIEPOXOBATOCTh H 1e(PEKTHOCTE.

VkazaHHble 3aMe4YaHUs ~He  3aTpardBalOT  OCHOBHBIX  IIOJIOKEHHH
pelieH3upyeMoii paboThl U He CKa3bIBArOTCA Ha €€ OOIIeH T0JI0KUTEIPHOH OIICHKE.
Jucceprauuss Kuproxannesa-Kopreesa @.B. cofepXUT HayYHyIO HOBH3HY,



PaKTUYECKYIO IIEHHOCTh, COOTBETCTBYeT TpeboBaHusAM «llonmoxenus o mopsmke
IPUCYXXIGHUA Y4YeHBIX cTeneHed B HaIMoHanEHOM  HCCIIEI0OBATENECKOM
TexHojorudeckoM yHuBepcuteTe «MUCUC», npenbsBasieMbiM K JTOKTOPCKHM
OHCCepTalusM, SABIAETCS HayYHO-KBATM(PUKALMOHHONH paboTod, B KOTOpOM
U3JI0XKEeHbl HOBblE Hay4yHO OOOCHOBaHHBIE TEXHOJOIMYECKHE pEIIeHHs II0
MOTY4YeHHIO 3aIIUTHBIX ¥ (YHKIHOHAIBHEIX HAHOCTPYKTYPHBIX TIOKPBITHIA
METOaMH HMOHHO-IUTa3MEHHOTO  OC@XKIEHHs, OO0eclneYuBalOMMX IOBBIIICHHE
KOMILTeKca (QU3UKO-MeXaHUUECKUX U DKCILTYaTAllMOHHBIX XapaKTePUCTHK H3IETTHI
KOHCTPYKIIMOHHOTO M CIIELHalbHOTO Ha3HAa4YeHHs, BHEIpPEHHE KOTOPBIX BHOCUT
3HAYUTEIBHBIN BKJIAJ B Pa3BUTHE MAIIHHOCTpoeHus Poccun.

B cBsi3u ¢ BhIIeN310XeHHBIM cuuTao, 4To Kuproxanies-Kopreer @umumm
BnaguMupoBHY  3aciIy’KMBaeT IpPUCYXKISHHUS yu€HOH CTENEHH JOKTOpa
TeXHUYECKMX HayK Mo crnenuanbHocTd 2.6.5. IlopomkoBas MeTalTyprus wu
KOMITO3UIIMOHHEIE MaTePUaIkbL.

3aciykeHHbI gesTens Hayku PO, NOKTOp TEXHUYECKUX

Hayk (05.16.06 — [IlopomkoBas METAIypPrusi W
KOMITO3UIIMOHHBIE MaTepHalsl), Ipodeccop, mpodeccop
Kadeapsl «TexHonorus MalIMHOCTPOEHHS,
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5, Hopodeer Bnamumup FOpbeBud, coriiaceH Ha BKIIFOYEHHE B aTTECTAllHOHHOE
10 U JaJIbHeHIIyo 00paboTKy MOUX ITepCOHAIBHBIX IaHHBIX, HEOOXO0IUMBIX OIS
Ipoleayps! 3auuThl nuccepranuu Kuproxaniesa-Kopreesa @.B.
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