OT3bIB
opHuIaNTEHOTO ONIOHEHTa Ha AUccepTalMoHHyl0 padoTy CrenaHoBoi KpucTHHBI
BsiyecnaBoBHbl "HaHONOpUCTBIE AHOJHO-OKCHU/HBIE IUIEHKM Ha IOPOIIKOBOM
CIIaB€ THUTAH-AIIOMHMHMI'"', NPEACTaBIEHHYIO Ha COMCKaHUE Y4YEHOM CTENeHH
KaHJuJara TeXHU4YecKMX Hayk mno crneuranbHoctd 01.04.07 - Dusuka

KOHACHCHPOBaHHOI'O COCTOAHMUS.

Uccnenopanne (HOpMHUPOBaHUA OKCHAHBIX IUIEHOK NpPHU aHOAMPOBAHWH
UHTEpMeTaITU0B cucteMbl Ti-Al Bo ¢ropcoaepikaiieM 3JIEKTPOIUTE I10Ka3allo
BO3MOJKHOCTE ITOJIy4eHHsI CaMOOPTraHW30BaHHBIX OKCHAOB ¢ HAHOIIOPUCTON WIIH
HaHOTpyOuaToit Mesoctpykrypoit. OOpasyromiascs Ha moBepxHoctd TiAl (36
Bec.% Al) mopucras miueHka cocTouT u3 okcunoB AlO; u TiO, B mpumepHo
paBHOM cooTHOLIeHHd. AnmroMuHKI TUTaHa Y-TiAl (33 no 46 Bec. % Al) odbnagaer
BBICOKOM JKapOTPOYHOCTHIO M YKAPOCTOMKOCTBIO, a Mpe/IBAPUTEIIbHOE HAaHECEHHUE
Ha MOBEPXHOCTh 3ALMTHBIX NMOKPBITUH ylydllaeT 3TH KadecTBa. Beuay sroro,
pa3paboTka MeTONOB HAHECEHHS 3alIMTHBIX IOKPBITUH SABISETCS aKTyalbHOU
npodneMoil s  peaju3allid  BBICOKOTEMIIEPATYPHBIX [PUMEHEHHH 3TOro
MaTrepuana. BecbMa TMEpCHEeKTHBHO MCINOJb30BaHHE OOpaslOB M3 CIEYEHHBIX
nopoukoB TiAl. @opmupoBaHue HaHOCTPYKTYPHPOBaHHON OKCHAHOM IUIEHKH Ha
MIOBEPXHOCTH MMKPOYACTHL[ IOpOLIKA IPUBOJUT K YBEIHYEHHIO Y/ICIBHOMH
IIOBEPXHOCTH, H, Kak CJIeJICTBHE, KaTaTATHYeCKOW  aKTUBHOCTH.
Hanoxpuctannuyeckuii TiO, o6nanaer poToKaTaIuTHIECKON aKTUBHOCTBIO B Y @-
JManasoHe u3ydyeHus. | [pHOpUTETHBIM HalpaBiIeHUEeM MCCIIE0BaHMI MOCIIEIHUX
NeT SBISEeTCs TOWCK IIyTed CO3MaHMs MAaTepuajoB ¢ (POTOKATAIUTHYECKON
AKTHBHOCTBIO He TOJBKO B Y®, HO W B BHIUMOM [Hara3soHe H3JIy4YeHHUs.
[TockonBKy HaHOMOPUCTHIE OKCHAHBIE TieHkU Ha TiAl Hapsny ¢ Al,O3 Bkimo4aroT
u TiO,, To M3y4YeHHe Mpolecca WX KPUCTAUIU3ALUH [IEPCIIEKTUBHO IS [TOJTyIeHHS
HOBBIX KOMIIO3UTHBIX (POTOKATAJIUTHYECKHX HaHoMarepuaioB. MHpopmaumnu 06
aHOJMPOBAaHWHM TOPOIIKOBBIX AaMIOMMHMAOB THUTaHA HA MOMEHT Hauana

HCCIIeJOBaHUM He OOHapy)KeHO, M0ITOMY ONpeje/eHHe 3aKOHOMEPHOCTEH pocTa



CaMOOpPraHru30BaHHBIX HAHOCTPYKTYPHPOBAHHBIX aHOAHBIX OKCHIAHLIX INIEHOK Ha

nopowkoBoM criaBe TiAl gBusieTcs akTyalbHOMU 3a1a4ei.

OcHOBHBIMM O00BEKTaMU HCCIIEJIOBAHUS SBJISIOTCA OKCHJHBIE IUICHKH,
NOJy4YeHHbIe aHOAMPOBaHHEM [ABYX rpymnmn obpasuoB crutaBa Ti-40 Bec.% Al
OO6pasupl  mepBoOi rpynnbl  OBITM  NPUTOTOBJIEHBI HAPE3KOHW CIMTKOB U
NOCIIEAYIOMM OTXKUroM mpu Temreparype 1373 K. Bropas rpynma o6pasuos
npeacTaBisyia CcoOOM  IMOPOLIKM € yAelnbHOM mnoBepxHocThiO 1600 eM?/r
NOJABEpPrHyThie ImpeccoBaHulo mpu Temneparype 1443 K. B kagecrse
JIEKTPOJIUTOB MCIIOJIB30BaIMCh KaK BOJAHBIC, Tak W  O€3BOJIHBIE DPAaCTBOPEI,
comepxamme ¢Grop . ng M3ydeHHs CTPYKTYPHBIX NpPEBPALLIEHHH B aHOJHBIX
OKCHIHBIX TUIEHKaX IMPH OTXKHre MPOBOAMIACE TepMOOOpaboTKa aHOAMPOBAHHBIX
00pasiioB Ha BO3ayXe, a TakKe B BaKyyMHOW medu. TemnepaTtypa oTxura Oblia
BbIOpaHa B COOTBETCTBHH C HEOOXOJUMOCTBIO COXPaHEHHs HAHOMOPUCTOM
CTPYKTYPBL.

OObexTsl 00eMX TpyNm  HMCCIEAOBAIUCh METOAAMH  IIOPOLIKOBOMH
PEHTI€HOBCKOH JHU(PpaKTOMETPUH, CKAHUPYIOIIEH 3JIEKTPOHHOM MUKDPOCKOIIHMH U
SHEPrOAMCIIEPCHOHHBIM PEHTTE€HOCNEKTPAIbHBIM aHAJM30M, aTOMHOH CHJIOBOH
MHUKPOCKOITHH, CKaHUPYIOLIEH TYHHEJIbHONH MHKPOCKOIIUH, PEHTT€HOIIEKTPOHHOM
CIIEKTPOCKOIMH,  ONTHYECKOW  CHeKTpockonud, uH(pakpacHoW  (ypbe-
CHEKTpOCKONuK. McCroNb30BaHHBIN  aBTOpOM HAboOp  B3aMHOIOIOIHSIOLINX
MCTOOAO0B HUCCJICAOBaAHUWA, corjiaCcoBaHHC JaHHBIX pPa3iIn4dHbIX METOA0B
HCCIIeIOBaHMsl, a TaKKe BOCIPOHU3BOAMMOCTH JAaHHBIX MOJXYYEeHHBIX Ha OOIbLIOM
KOJIMYECTBE OOpa3LOB CBHUIETENBCTBYIOT O JOCTOBEPHOCTH _ TOJYYEHHbBIX

PE3VJILTATOB.

K nHanbonee BakKHbIM HAy4YHBIM pe3yJbTaTam, TMOJYYCHHBIM B JUCCEPTALINH

CremanoBoii K.B. crnenyer OTHECTH cleaylollde pe3yibTaThl, MOIYYEHHBIC IJIs
OKCHAHBIX IVIEHOK Ha crneuyeHHoM cruiase Ti-40 Bec. % Al.
|. Bnepsble mnoka3zaHO, YTO TNPH ONTUMAJIbHBIX YCJIOBHUAX aHOAHUPOBaHHS BO

dropconepKalMX TEKTPOIUTAX HA MOBEPXHOCTH MOPOIIKOBOro cnnasa Ti-40



Bec. % Al NPOUCXOTAT  (OPMUPOBaHHE  PEHTTEHOAMOP(HHBIX
CaMOOPraHW30BAHHBIX HAHOTIOPUCTBIX OKCHUIHBIX IJICHOK.

2. TToka3aHo, 4T0 B pe3yJbTare omxura npu Temneparype 1093K kak Ha Bo3myxe
TaK © B BaKyyMe, MNpPOHCXONUT mpeolGpa3oBaHHe pEHTTEeHOAMOP(HOH
HAHOIIOPUCTON OKCHAHOM IUIEHKH, C(POPMUPOBAHHOM Ha IIOPOIIKOBOM CIUIAaBE
Ti-40 Bec. % Al, B MHOroazHyr MNOJUKPUCTALNIMYECKYIO MPHU COXPaHEHUU
PETyJIIPHO-TIOPUCTOMN ME30CTPYKTYPBHI.

3. Iloka3aHo, 4YTO reTepOreHHble HAHOIOPUCTHIE OKCUIHBIC MICHKH, MOJTy4YEeHHBIE
Ha mopomkoBoM crutaBe Ti-40 Bec. % Al, IposSBIAIOT (HOTOKATAIUTHIECKYIO
aKTHBHOCTD TIOJ AeHCTBHEM H3JIydeHMs Buaumoro auamnasona (A ~ 500 - 560
HM).

Conepxanue aBTOpedepara B LEJIOM COOTBETCTBYET TEKCTY U BBIBOJAM
aucceptauuu. OCHOBHBIE pe3yJbTaThl AUCCEPTAIMH OMyOJIHMKOBaHBI B BEIYIIHX
Hay4YHBIX HM3JaHUSIX, B TOM YHCJI€ BXOISLIUX B IIEPEYCHB BAK, nony4eHo IBa
naTeHTa Ha nonesHele monend.  CopepkaHue aQUcCepTalvy, INPUBEACHHBIX
pe3yJbTaToB, CIEJNAHHBIX BBIBOJOB M BBIIBMIaeMbIX MOJIOKEHHH COOTBETCTBYET
ykazanHo# crieruanbHocTy 01.04.07 - Ou3nka KOHACHCHPOBAHHOIO COCTOSHHUS.

Nucceprauuss CrenanoBodt K.B. sBiasercss 3aBepIUCHHBIM  HAy4YHbBIM
HCCIIEJOBAHUEM.

Opxuako, cieayeT OTMETUTH Pl HEJIOCTAaTKOB.

1. Beuny HEBBICOKOH paspelaroLen CIIOCOOHOCTH METOIUKH
SHEpProJMCIEPCHOHHOr0 PEHTTeHOCIeKTPalbHOTO aHanmu3a  Habmojaercs
nanoxenne cnektpoB OK, u TiL, W3 Tekcra AuccepTalMy HEACHO, KaKkoBa
IIOTPEIIHOCTH ONPEAENICHMs] KUCIIOPOa 10 JaHHBIM DJIPCA B Takux yCIOBHAX.

2. OrcyrcrByror gaHHble POC  1ig OKCHAOB Ha TIOPOLIKOBBIX — CIUIaBaXx,
ABJIAIONMIAXCS OCHOBHBIMH OOBEKTAMH HCCIIENOBAHUS. DTH JaHHBIE MOTTIH OBl
nononauTs wMerommecs ceenenns JJIPCA. B npuBeneHHoOM B palore
0030pHOM CIIEKTpe [JIsi aHOAMPOBAHHOTrO 0bpasua suroro cruiasa (Puc. 3.13)
He 0003Ha4YeHBl HAOIOJAIONMIMecs] JIMHUM, YTO 3aTPYAHSET BOCIIPHUSITHE 3TUX

JIaHHBIX.



3. B omucaHWM METOJMKH MPUTOTOBJIEHHUS MOPOIIKOBBIX OO0BEKTOB (paszen 2.1)
NpUBOAUTCS LU(pa MHaBIeHUs IIpeccoBaHWs B Kuiorpammax. HasBaHue
BEJIMYMHBI HE COOTBETCTBYET €AUHULIE H3MEPEHUS.

4. Onpenenenue LIUPUHBI 3alpelIeHHONW 30HBI B COOTBETCTBUHU ¢ Puc. 4.13
Puc. 4.14 Bei3siBaer Bompocsl. HesicHo, kak ObLIO onpezieneHo A, U3 TaKHX
3aBUCUMOCTEH, IZle He HaOI01aeTcsl HyJIb ONTHYECKOH IIJIOTHOCTH, a MOPOrU
NIOIJIOLLICHUS] BBIPaXKeHbI BeCchbMa ci1abo.

5. 3aronoBku  paszaenoB 4.1 u 4.2 riaBel 4, MOCBSIIEHHBIX OKCHUHBIM IJIEHKAM
Ha CIIEYEHHBIX M3 MOPOIIKa CIUIaBax, He comep)kaT uHpopMauuu 06 3TOM, 4TO
3aTpy[HsieT YTeHUe padoThl.

OtMeueHHBIe BBIIIE HEJOCTATKU, TEM HE MEHEe, HE CHIDKAIOT CYLIECTBEHHO
OOLIyI0 TOJIOXKUTEJIBHYIO OLEHKY JaHHOM paGoThl M He BIHUSIOT HAa OCHOBHBIE
BBIBO/JIBI.

Hucceprauus CrenanoBoit K.B. "Hanonopucrtele aHOIHO-OKCHUIHEIE TUIEHKH
Ha T[IOpOLIKOBOM CIUIaBe THUTAH-aJIIOMUHUN", MpeacTaBlIeHHAs Ha COUCKaHUE
y4€HOU cTeneHU KaHOuJaTa TEXHUYECKUX HayK, SIBIISIETCS 3aKOHYEHHON Hay4HO-
KBJIM(PUKALIMOHHON pabOTOM, BBIIOIHEHHOW Ha BBICOKOM MPO(ECCHOHAIBHOM
ypoBHe. PaGora coorBerctByer TpebGoBaHusiM BAK, nipenmsBiIseMbIM K
KaHAUATCKUM JUCCEepPTalMsaM, B TOM ducie Kputepusm II-ro pasznena Ilonoxenus
O TIIPUCYXKICHUU YUE€HBIX CTENEeHEH, YTBEPXKAEHHOIO IIOCTAHOBIIEHHEM
IIpaButensctBa Poccuiickoii ®@enepauuu ot 24 centsOps 2013 r. Ne 842, a eé
aBTop CrenanoBa K.B. 3acimy>xuBaer npucy xJieHus el y4eHOU CTerneHu KaHauaara

TeXHUYECKUX HayK no crenuainbHocTd 01.04.07 — dusuka KOHAEHCUPOBAHHOI'O

COCTOSIHHUSL.
J.b.-M.H. 10 Hay4YHQH CIIeLIMAIEHOCTH Opakos
01.04.07 - OuzmKa KOHAEBCHPOBAHHOTO IOpuit AnexceeBruu
COCTOSTHUSL. ' cheaepansHoe rocyaapcTeeHKoe BKeTHoe
-~ BaTenbHOe yupexaeHue seicuiero obpasosaHus

CTaplIUy HayYHH COTPY POHEXCKUI TOCYABPCTBRHHLIH YHUBBPCUTET»
I O(beCCQ ~Ap fwgry») 15 11e1<a6p5{ 2016 .
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