OT3bIB
Ha aBTopedepaT guccepTaumn MaHakoBoli Onbru CepreeBHbl
«QNCMEPCNOHHO-TBEPAEKOLWNE CBC- MATEPUAJTIbl HA OCHOBE
NBOVHbIX KAPBWAOB ( Ti, Zr)C u (Ti, Nb)C 1 UX MPUMEHEHWE B
TEXHOTIOITNAX SNEKTPONCKPOBOI'O JIETMPOBAHWN A,
NpeACTaBNEHHOM Ha COMCKaHMe YYEHOWN CTeNeHN KaHauaTa TeEXHUYECKNX HayK
no crieynanbHocTn 05.16.06 - MNopolukoBasa MeTaNyprua u KOMNo3ULNOHHbIE
marepuanbl

Ouncceptauma O.C.MaHaKOBOW BbIMOMHEHA Ha aKTya/lbHYK0 Temy - W3y4eHue
0CO6eHHOCTeN CTPYKTypoobpasoBaHusi B CBC-cuctemax Ti-Zr-C-meTannnyeckas cBs3ka
n Ti-Nb-C-meTannnuyeckas cBa3ka. BaKHbIM acrneKTOM ABMSETCA OnpeAesieHne BAUAHUA
MeTa/l/IMYeCKON CBA3KM Ha (Pa3o- M CTPYKTypoobpasBaHue MPOAYKTOB CUMHTe3a B BOJHE
ropeHuna CBC 3TuUX cUCTEM.

AKTYyanbHOCTb TeMbl ONpefenserca Tem, 4TO KOMMO3ULUWOHHbIE MaTepuasibl U
MOKPbITUA M3 HUX  MNEepCrneKkTWBHbl 419  WUCMO/b30BaHUA B aBMaLMOHHOM
MaLLUMHOCTPOEHUN, METaNNyprum u Apyrux oTpacnax MpPOMbILLIIEHHOCTH, 6Gnarogaps
BbICOKOM  >KapOCTOMKOCTM,  M3HOCOCTOMKOCTWU.  WccnefoBaHHble — AMCCEPTaHTOM
OUCNEPCUOHHO-TBEPAEIOWME  KepaMWU4yeckue — mMartepuanbl  MepCnekTMBHbI A1
MPUMEHEHUIA B KayecTBe 3/1EKTPOJOB [A/19 3/IEKTPOMCKPOBOrO HaHECeHWUA >Xapo- W
M3HOCOCTOMKNX NOKPbITUIA Ha CTaNb, HUKENEBbIE Y TUTAHOBbIE CM/aBbl.

[ucceptaumoHHas  paboTa  ABfseTCA  MPOLO/DKEHMEM  CUCTEMATUUYECKMX
nccnepgosaHmii B8 HUTY «MUCUC» npoueccoB CBC, n3yyeHus (hOpMUPOBaHUA WX
CTPYKTYpbl, (ha30BOro cocTaBa W CBOWCTB. B auccepTaumv npuBefeHbl CBeLeHUs O
CTPYKTYpe, CBOWCTBax Y MPUMEHEHUN HOBbIX KOMMO3ULMOHHbLIX MaTepnanoB Ha OCHOBe
ABOMHbIX Kapbuaos (Ti, Zr)C u (Ti, Nb)C.

Couckatenem nposefeH 60MblIOA 06bEM KOMMMIEKCHON 3KCMEPUMEHTa/IbHOMN
paboTbl C NPYMeHeHNeM COBPEeMEHHbIX METOAMK M annapartypbl.

lMoka3aHo, YTO MPOAYKTbl CUHTE3a ABNATCA MHOrogasHoiMu. B cucteme Ti-Zr -C
npu  KoHUeHTpauunm Zr <11 % npofyKT ropeHus paByxgasHbii: (Ti,Zr)C wn
WHTepMeTanNngHas cBA3Ka. [pu KoHueHTpauum Zr > 11 % Hapsgy CO CBS3KOM
obpasytotca ase kapbugHble asbl (Ti,Zr)C un (Zr,Ti)C. CoctaB MHTepMeTaNIMAHbIX (a3
3aBUCUT OT KONMYECTBa MeTa/lINYeCKOM CBA3KMN B LLUMXTE.

B cucteme Ti-Nb-C cnnasbl cocToAT 13 3epeH kapbuga (Ti,Nb)C, okpy>XeHHbIX
MPOCNONKOA CBA3KU. C POCTOM COAepXaHWs CBSA3KM pasMep 3epeH 3HauUTe/IbHO
yMeHbLlaeTcs. [pefAcTaBNseT WHTepPeC YCTaHOBNEHHbIN (DaKT: HalMume CBA3KM
CNOCOGCTBYET 3HAYMTE/IbHOMY CHMXXEHUIO OCTAaTOYHOM MOPUCTOCTM  KOMMNAKTHbIX
MPOAYKTOB CMHTE3a W MOBbILWEHNI MEXaHWYeCKMX CBOWCTB U >KapOCTOMKOCTM
nokpblTnin. Takxke B cuctemMe Ti-Nb-C co cBA3KOW BbIsSiBNEHO 06pa3oBaHue
«KONbLEBON» CTPYKTYpPbl KapOWAHbIX 3epeH, CO CHOPMUPOBAHHLIMU BHYTPU HUX
rpaguMeHTammn KoHueHTpaumii Ti n Nb: ¢ oboraweHHoW Ti LeHTpanbHOM YacTbio U Nb -
Ha nepudepuun 3epHa.



K poctomHcTBaM paboTbl creflyeT OTHeCTUM ee  OO0/blYK  NPaKTUYecKyr
3HaYMMOCTb: pe3ynbTaTbl MPUMEHEHbI Ha psge MPOU3BOACTB, NpuU  pa3paboTke
TEXHOIOrMYECKUX MHCTPYKLUIA 1 TEXHUYECKUX YCNIOBUIA.

Bonpockl 1 3amMeyvaHunsa No aBTopedepary:

1 HefcHO, MO Kakum KpuTepuam onpepensncs BbI6Op COAepXXaHWs Nernpyrowero
anemeHTa - umMpkoHua (11,9%, 22,5%, 32,1%) B cucteme Ti-Zr-C.

2. BnmseT nn Ha akcnayaTauMoHHbIE CBOMCTBA 3M1eKTPoAoB Ha ocHoBe Ti-Nb-C
HErOMOreHHas, «KO/bLieBas» CTPYKTypa KapOuAHbIX 3epeH C  rpagueHTHbIMU
KoHUeHTpauuamn Ti B ueHTpe n Nb Ha nepudepumn 3epHa?

3. Ha c1p. 14, BngnumMo, BMeCTO «MJIOTHOCTb CMNaBoB.... 1-2%» nmeeTca B BULY
«MOPUCTOCTb...».

HecmoTpsa Ha 3TW 3amedvaHusi, cnefyeT OTMETUTb, YTO aBTopedepar AOCTaTOYHO
MOHATHO OTPaXKaeT CyTb NpoAenaHHON paboTbl U MNOMYyYeHHbIE HOBblE Pe3y/bTaTbl.

OCHOBHble pe3ynbTaTbl paboTbl 0Ny6AMKOBaHbI B MPOMPUILHBIX HAYYHbIX XXYpHaiax
1 anpobmpoBaHbl HA MHOTUX POCCUNCKMUX N MEXAYHAPOAHbIX KOH(epeHLMsX.

OCHOBHOE cofepXXaHue guccepTalMoHHON paboThl, €€ anpobauus n nyéankauum
MO3BONAKT chenaTb BbIBO4 O COOTBETCTBUM paccMaTpMBAEMON  KaHAWAATCKOWM
anccepTtaumm TpebosaHnam BAK.

Cuuntato, 4To MaHakoBa Onbra CepreeBHa 3ac/ny)XXMBaeT MPUCYXXAEHUS el yUEHOWA
CTENMeHN KaHAupaTa TeXHUYecKMX Hayk no cneumanbHoctn 05.16.06 - lNMopolukoBsas
METa/ITYPrna N KOMMNo3MUNOHHbIE MaTepuansl.

3aBefytoLmii Kageapor HaHoMaTepmanos u
HaHOTeXHONOrnii TOMCKOro
MOMTEXHNYECKOr0 YHMUBEPCUTETA, [AOKTO

y P A P XacaHoB Oner JleoHn0BWY
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defepanbHoe rocyfapCTBeHHOe aBTOHOMHOE 00pa3oBaTe/lbHOe Yupex[eHue BbICLUEro
obpaszoBaHua  «HaunoHWwpc LL'T|?C?6"egoBaTenbCkuidi - TOMCKMIA  NOIMTEXHUYECKUI
yHuBepcuteT», 63405/ A M NO M ANocneKT  JleHnHa, 30, www.tpu.ru, Ten.
(3822) 427242,

Mognuce O.J1.
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