OT3bIB

odpunmansHOro onmnoxnenTa KoBTyHoBa Auexcanapa MBanoBH49a, TOKTOpa Tex-
HUYECKHX HayK, JIoLeHTa, poeccopa kadenps! «Capka, 06paboTka MaTepraioB
naByieHueM U pojactBeHHble nponecchl» @PI'BOY BO «TonssTTHHCKOTO TOCymap-
CTBEHHOI'0 YHHBEPCHTETa» HA AUCCEPTAlMOHHYI0 pabory PribakoBa AHTOHA
Hdmurpuesnda « I[Ipumenenue paznuunerx Gpopm yriepona ans CBC BEIcoKomuc-
IIepCHOTo KapOua THTaHa B PACIIaBe MPH ITOJYIEHUH aTFOMOMATPUYHEIX KOMIIO-
3UIIHOHHBIX MaTepHaJIOBy, IPEACTABICHHYIO Ha COMCKAaHWE YUYEHOH CTeleHH KaH-
aunaTa TEXHHYECKMX HayK I10 crenyansHocTy 2.6.17. — MarepuanoBeienue

1. AKTYaJILHOCTH TeMbl JHUCCEPTANHOHHOM PadoThI.

AmomomaTpudHble KOMIO3UIMOHHbIE MaTepuaisl (AMKM), mucmepcHo-
YIPOYHEHHBIE KEPAaMMYECKMMH YacTHIIAMM, KaK OTMEYEHO B JIHCCEPTAI[HOHHOMN
pabote PribakoBa A.Jl., SIBIAAIOTCS MEPCIEKTHBHBIMM MAaTEPUAIAMH C HOBBIILIEH-
HBIMH MEXaHHIECKUMH H 3KCIUTyaTallMOHHBIMH CBOMCTBaMH, KOTOpBIE NPHUMEHS-
IOTCS. B aBTOMOOUIIECTPOSHHH U aBHACTPOSHUHM [IJISl H3TOTOBJIEHUS JETalel JIBUra-
TeJled ¥ TOPMO3HEIX CHCTEM.

B kadecTBe MaTpullbl B OCHOBHOM HCIIOJIB3YIOT IPOMBIIIIEHHEIE AIIOMH-
HHEBbIE CILIABbI M KepaMUYeCKHe JacTHIlb! Kapbuna kpemuus SiC 1 oKcuaa ao-
MHHHSI MHKPOHHBIX pasMepoB 10 50 MKM u comepxxanueM 1o 25 06. %. OpxHako
3TH KOMIIO3UTHI UMEIOT HU3KYIO TPENIMHOCTOMKOCTh M HEBBICOKYIO TBEPIOCTH H
IIPOYHOCTb IPH BHICOKHX TeMIIepaTypax, KOTOpPBIe MOTYT OBITH MOBBIIIEHBI, KaK
YKa3bIBaE€T aBTOP, 3a CYET Iepexoa OT apMHUPYIOIIUX JACTUL MUKPOHHOTO pa3Me-
pa K BBICOKOAUCIEPCHBIM cyOMUKpOHHBIM (0.1 — 1 MKkM) 1 HaHOpa3MepHbIM (Me-
Hee 0.1 mxMm = 100 HM) yacTHIaM, a TaKkXKe 3a CHeT MCIOJIb30BaHuA KapOuaa TuTa-
Ha TiC B kauecTBe apMupyromien (assl.

ToHKHE MOPOIIKKM MHUKPOHHOTO paszMepa, CyOMHKPOHHEBIE TOPOIIKA B OCO-
6enno Hanomopomku TiC MMEIOT BBICOKYIO CTOMMOCTb, YTO 3HAYMTENHHO MOBBI-
maeT crouMocTh AMKM, nostomy B paboTe mpeayiokeHo MPUMEHSATh ISl MOJTy-
YEHHUS KOMIIO3UIIMOHHBIX MaTepHalioB NMPOCTON M 3HeprocOeperaronymi MeTon ca-
MOpAacIpOoCTpaHsIomerocs: BelcokoTemneparypaoro cuares (CBC), ucnons3ys He-
JOpOTHe JOCTYITHBIC peareHThI.

Hcxons u3 sToro, uccieqoBaHue BIMSHUS Pa3U4YHBIX (GOpM yriepona Ha
IIPOLIECC CAMOPACIPOCTPAHSAIONIErOCS BBEICOKOTEMIIEPATYpHOTO CHHTE3a BBICOKO-
JUCIIEPCHBIX YacTUI KapOuaa ThTaHa B paciljlaBe alOMHHUS W €ro CIUlaBax MpH
[IOJy4YEHUH JIUTHIX JUCIEPCHO-apMUPOBAHHBIX ATFOMOMATPUYHBIX KOMIIO3UITHOH-
HBIX MaTepUaJIOB, ABJISIETCS aKTYallbHOH 3amadveii, pemaemoii PeibakoBeiM M. J1. B
IUcCepTaluoOHHON paboTe.



2. CTpykTypa, 00beM, (popMa H3I0KEHHS JUCCEPTAIHH

Pabora BeinonHena B PegepanbHOM rocy1apcTBEHHOM aBTOHOMHOM ob6pa-
30BaTENIbHOM YYPEXKJIEHHH BLICIIEero obpazoBanus «CaMapCcKuil rocyaapCTBEHHBIMH
TeXHUYECKUH YHUBEPCUTETY.

JuccepTranus COCTOMT U3 BBEICHUS, IIECTH TIIaB, 3aKJIIOUEHHUS], CITHCKA JIH-
Teparypsl U3 157 HaumeHoBauui. [uccepranus usnoxxeHa Ha 186 cTpaHumax ma-
IIMHOIMCHOI'O TEKCTa M cOmepkUT 114 pucyHKoB, 22 TaOIHIIbI.

Huccepranys HanucaHa 4YeTKMM TPaMOTHBIM S3bIKOM, HILTIOCTpAIlHH XOpPO-
1110 JIOIIOJHSIOT ¥ IOSCHSIOT TEKCT. 3aMedaHuil 10 0(hOPMIIEHHIO HET.

ITo matepuanam auccepranuy ony6iaMKoBaHO 17 meyaTHBIX paboT, U3 HUX 2
B u3maHusax w3 nepeuns BAK, 3 B uznaHusx, MHAEKCHpYeMbIX 0a30i IJaHHBIX
Scopus 1 Web of Science. B my6iukanusix ocBeeHbl OCHOBHBIE Pe3YJIbTAThI TE€O-
PETHYECKHUX U SKCIIEPUMEHTAIBLHBIX UCCIIEIOBAHUN aBTOPA.

OcHOBHBIE pe3yNbTaThl W MOJIOKEHHUS JUCCEPTALMM JOKJIAABIBAIACH U 00-
CYXJaIUCh Ha 8 MEXIYHAapOJHBIX M BCEPOCCHHCKUX HAYYHBIX KOH(EPEeHIHIX B
Camape, Spocnasne, Mockse, ToMmcke u UepHoromnogke.

3. KpaTkoe cogep:xxaHue padboThl

Bo BBenenuu npuBeneHa obmas xapakTepucThka paboThl, 000CHOBaHa ak-
TYalbHOCTH BEIOpAHHOHN TeMBI JUCCEPTAIlH, CHOPMYIHPOBAHEI 0OBEKTHI, METOIEL,
Ienb ¥ 3aadd HMCCIeNOBaHHUS, ONpEAeNieHbl HaydHas HOBH3HA U NPaKTHUYECKas
3HAYUMOCTh PE3YNIbTAaTOB, U3II0KEHEI OCHOBHBIE IIOJIOKEHHS, BBIHOCUMEIE HA 3a-
muty. [IpuBomsaTcs cBenenus o6 anpobaruu paboThl U MyOIUKAUIX, CTPYKTYPE U
o0BeMe ArccepTalvi.

IlepBas riaaBa QUCCEPTAIMH COAEPKUT aHAIMTUUECKUI 0030p TUTEpaTypBL,
MOKA3bIBAIONINMA CBONWCTBA UM IpHUMEHEHWE aJTFOMOMATPUYHBIX KOMITO3HUIIMOHHEIX
MaTepHaJIOB B MPOMEIIICHHOCTH. ABTOP OKa3bIBa€T NMEPCIEKTHBHOCTh IIpHMe-
HeHWs1 KapOuga THWTaHa B KadecTBe apMupyiomed ¢(aspl IpH MNPOU3BOJACTBE
AMKM.

ITpoBenen aHanM3 cIOCOOOB MPOM3BOACTBA ATFOMOMATPHYHEIX KOMITO3UIIU-
OHHBIX MAaTepHaJIOB C apMHpPOBaHWEM KapOMIIOM THTaHa M yKa3blBaeTcs Ha IIpe-
uMytectBa noiydenuss AMKM npocTeiM U 3HeprocOeperaronimmM MeToa0M CaMo-
PacIpOCTPaHsIOIErocs BEICOKOTEMIIEPATyPHOrO CHHTE3a C HCIIOJL30BAHMEM He-
JIOPOTHX ¥ TOCTYIIHBIX peareHToB.

B pabote mpuBoauTcst moapoOHBIH 0030p YyriIepoIHBIX GOPM U UX IpHUME-
HEHHUe IS MOJYYeHUsT KOMIIO3UIIMOHHBIX MaTepPHAIOB C aJIFOMUHUEBOM MaTpHIIEH
U apMHPYIOIIUMH KoMIoHeHTaMHu Ha ocHoBe T1C. B pesynbprare ananusza aurtepa-
TYPHBIX JaHHBIX chOPMYIHPOBAHBI 3a/1a4H JUCCEPTAIMOHHOM paboThI



Bo BTOpOI riaBe JaHO ONKCaHWE M XapaKTEPUCTHKH HCXOMHBIX MaTepHa-
JIOB, IIPHMEHAEMBIX /I IOJIyYE€HHUs ATFOMOMATPUYHBIX KOMITO3HIIHOHHBIX MaTe-
puanos. IIpuBenena MeToquKa MOATOTOBKY MCXOJHOH MOPOIIKOBOM IIMXTHI, IIPO-
Beznenns npouecca CBC B pacniiaBe U MOyYeHUS SKCIEPUMEHTATBHEIX 00pa3IoB
AMKM.

IIpencrasnena MeToquKa TePMOIUHAMHYECKOrO aHaM3a, oTOopa mpob ams
UCCJIEIOBaHUs CUHTE3UpOoBaHHbIX oOpa3noB AMKM, uccrenoBanus ux ¢usnye-
CKUX, MEXaHUYECKUX M JIUTEHHBIX CBOMCTB, NPOBEJEHHS MeTaJUIorpahuvecKoro,
PeHTreHo(a3oBOro U PEHTTeHOCHEKTPAIbHOIO aHAIN30B, CTATHCTHYECKON 06pa-
OOTKY MaHHEBIX.

B Tpernel riaBe mprBeleHBI Pe3yNBTATEl TEPMOIMHAMHYECKHX PACUETOB
BO3MOJKHBIX XHMHYECKHX DEAaKLMH B CHCTEMaX MCXOJHBIX MOPOIIKOBBIX pearcH-
ToB (Ti+C+2mac.%Na,TiFs ) B pacriase Al u Al-5%Cu nna nonyuenus AMKM
Al-10%TiC u Al-5%Cu-10%TiC ¢ npuMeHeHMeM pa3IMYHBIX (OPM YITIEPOJA:
rpaduTa, anMasa, TeXHHIECKOTro yriepoaa (caxu), hymiepena Cg , pymiepena
Cro , yrnepoaubix HanoTpyook Mapku « Tayaut» (YHT).

Ha ocHOBe IIpOBECHHBIX TEPMOAHHAMUIECKHX PACYETOB aBTOPOM YKa3aHO,
9TO 10 COCTaBy IMPOAYKTOB peaklUH Takue (GopMmsl yriepoaa kak rpadut, Ce ,
Cs , YHT nmemoncTpupyior Oojiee BBICOKYIO XUMHUECKYIO aKTHBHOCTH M II03BO-
JISIOT CHHTE3UPOBATh KapOHI THTaHa B MOJHOM oObeMe Ge3 mpuMecei mo60YHBIX
¢a3z AlCs u Al;Ti npu HavanbHBIX TemmepaTypax KommnonenTos 1000 K, kotopas
Ha 200 K meHbIIe, 9eM B ciTyyae IPUMEHEHHs TEXHHYECKOro YIiepoaa U aiMasa.
HobaBka B cocTaB HauaJIbHBIX KOMIIOHEHTOB coiti Na,TiF4, kak mokassiBaioT pac-
YeThl, B pe3yjbTare B3aMMOJEHCTBUS C AIIOMHHHEM NPUBOAMT K 0Opa30BaHHUIO
JIerkorasuGUIUPYIOIMXCS COSANHEHNH aIOMUHMS, HATpUsA B (Topa, CIIOCOOHBIX
OKa3bIBaTh pauHUpYIOIIee BO3AHCTBHE HA MATPHYHBIN PACILIAB.

B uyerBepToOii riaBe npeAcTaBIeHO ONVCHIBAHWE OIEHKH CTENEHH CMEIIH-
BAaE€MOCTHU U IIPECCYEMOCTH, a TaK)Ke MPOLEeCC TOPEHHS B IIMXTOBLIX JIBOMHBIX CMe-
cax Ti+C, comepxamux tutan Mapku TIIII-7 u ¢GopMsl yriiepojia: aKTHBHPOBAH-
HBIH yroyib Mapok bAY u AI'-2, komnounnslii rpagput C-1, TeXHUYECKHH yriepos,
T-900 u II-701, yrneponasie HaHOTPYOKH Mapku « TayHHT».

Ha ocHoBe npoBe[ieHHBIX HCCIeIOBaHKE B IJIaBe II0KA3aHO BIUAHHE (HOPMBI
yriepoja Ha CTeneHb cMemuBaHus ¢ tuTanoM Mapku TIIII-7 w mpeccyeMocThb
IIUXTOBBIX CMECEH.

JlaHHBIE MEKPOCTPYKTYPHOT'O ¥ PEHTIeHO(}a30BOr0 aHaIM3a II03BOJIMIN YT-
BEPXKIaTh aBTOPY, 4YTO IPaUT, TEXHUUECKUH YTIIEPOa U YIIIEPOLAHbIE HAHOTPYOKH
ABJISIFOTCA PEaKIMOHHOCIIOCOOHBIMU (DOpMaMH yIiiepofia, KOTOpPhIE B ABOMHBIX
cmecax Ti+C mOMHOCTEIO BCTYNAIOT B PEAKIMIO C MOPOILIKOM THTaHA U 06Pa3yroT

















