3AKIIIOYEHHUE

IKCIEPTHON KOMUCCUU AUCCEPTalMOHHOTO coBera 24. 1. 135.02 Ha 6aze
DerepaibHOIO TOCYIapCTBEHHOTO OI0DKETHOTO YUpeXkIeHUs Hayku MHCTHTY T
¢u3uku npounocTy u marepuanioBeneaus Cubupckoro oraeneHus Poceuiickoii
aKaJIeMUH HayK O JHccepTanuoHHON pabore [myxoBa UBana Anekcanaposuua

«HwuskomonynpHble crnasel cucteMsl Ti-Nb B yiibTpaMenko3epHUCTOM COCTOSHUM:
NIOJTyYeHHUE, CTPYKTYPa, CBOMCTBaA», MPEJACTABIEHHON Ha COUCKaHUE YUSHOU
CTENECHH KaHAMJaTa TEXHUYECKUX HAyK 110 CIIEIUATbHOCTH
2.6.17. MarepuanoBeneHue (TeXHHUECKUE HAYKH).

[IpencraBnennas ImyxoBeiM M.A. nuccepranus «Hu3KOMORyJIbHBIC CILIABBI
cucteMbl Ti-Nb B ynbTpamMenko3epHHCTOM COCTOSHHHU: MOJIyYeHHE, CTPYKTypa,
CBOMCTBA» I1OCBSIIEHA aKTyaJIbHOM IIpo0IeMe COBPEMEHHOIO MaTePHaJIOBEICHHUS —
YBEIMYCHUIO MEXaHMYECKUX XAPAKTEPHUCTUK HU3KOMOAYJIBHBIX CIUIABOB CHCTEMBI
Ti-Nb nna nanbHeHIIero WX HMCHONB30BAHMSA B MEOHLMHCKUAX IPUIOKEHUSX.
AKTyalbHOCTh TEMBI HCCJICIOBaHUSA OOYCIIOBIIEHa HEOOXOIMMOCTBHIO BEIOOpa
crioco0a U ompeesieHUe PEKUMOB JUIsl YBEIWYEHHUS MEXaHUYECKUX XapaKTEPUCTHK
HU3KOMOIY/IbHBIX CIUTABOB cHUCTeMBbI Ti-Nb, KOTOpBIN CYIIECTBEHHO HE YBEIMYUT
MOMIY/Tb YOPYTOCTH JAaHHBIX CIUIaBOB. Ha OCHOBE IIPOBEAECHHBIX HCCIIECIOBaHUMH
OBLIM TIOJyYEHBI Pe3YJIbTaThl, CBHIETEIbCTBYIOLINE O 3HAYMTEILHOM IOBBIILICHUH
MHKPOTBEPIOCTH, TNPEAEIOB TEKy4eCTH M IPOYHOCTH IIPH HE3HAYUTEIHLHOM
YBEIMYECHHH MOMYJIS YIPYIOCTH IOCHe (POPMHPOBAHHUA YJIBTPAMEIKO3EPHHCTOIO
COCTOSIHMSI METOJAMH MHTEHCUBHOM IIACTUYECKON NedopMallvu 110 CPaBHEHHIO €
HUCXOJIHBIM  KPYIMHOKPHCTAJNIMYECKUM  COCTOSHHEM, YCTAHOBJIEHA TI'pPaHHIA
TEPMOCTa0MILHOCTH C(OPMHUPOBAHHOM CTPYKTyppl M  CBOWMCTB, JIOKa3aHa
BO3MOKHOCTb ITOJIYIEHHsI CIUIABOB C MEXAHHUYECKHMH CpeJIHENIerHpOBaHHbIX
TUTAHOBBIX CIUIABOB. IIpeiorkeH M 3amaTeHTOBAaH CIOCO0 AehOPMHUPOBAHUS LIS
MOJIyYEHHST 3arOTOBOK B YJIBTPAMEIKO3EPHHCTOM M HAHOCTPYKTYPHPOBAHHOM
COCTOSIHMM, OCHOBaHHbIH HAa TMPUMEHEHMM KOMOMHHMPOBAaHHOIO  METOJA
MHTEHCUBHOW IUIACTHYECKOH aeopmanuu, U pa3paboTaHO YCTPOMCTBO IS €ro
ocymecteiaenus. [IpeaiokeH M 3alaTeHTOBaH CIOCO0 IONy4YeHHs CILIaBOB M3
MIOPOIIKOB META/UIOB C pPasHbIMHM TEMIIEpaTypaMH ILIABICHHs, OCHOBAHHBIH Ha
MCIIOb30BAHUH PEIATHBUCTCKOTO MTyYKa JIEKTPOHOB, BBITYIIEHHBIX B aTMOC(epy.

JluccepTannoHHOE HCCICIOBAHME II0 CBOMM LEJsIM, 3agadaM, MeToxam
WCCIIeIOBaHUS. M COJEP)KaHMI0 cooTBeTcTByeT ILI. 1, 2 u 8 macmopra
crienMaibHOCTH 2.6.17. MarepuasioBeieHre (TEXHUYECKHE HAyKH).

COOTBETCTBHE  COAEPKaHMs  JUCCEPTAllMOHHOM  paboTel  JMaHHOM
CIIELMAIBHOCTH IOATBEPKIACTCS MyOIMKalMAMK B BCAYIHX HAy4HbBIX KypHalax



10 TexHuueckoMmy mpopumo: «Hspectus BY3os. ®usukan, «M3sectus BY30s.
Yepuas Meraiunyprus», «Letters on materialsy.

Matepuaisl quccepTaliHOHHOTO HCCIEAOBAHUS U3NIOKEHBI B 19 paborax, u3
KOTOPBIX 6 crarel omyOnMKOBaHBI B KypHanax u3 nepeunss BAK, 9 crareii - B
XKypHajnax (COOpDHMKax MaTepHaloB KOH(EpEeHILHil), MHICKCHPYEMBIX B 0a3ax
naHHeIX Web of Science m Scopus. [uccepraHT — coaBrop OByX IVIaB B
KOJUIEKTUBHBIX MOHOrpagusax, umeer 2 narenra P® wa PUJ], uto coorBercTByer
n.a. I1. 11 u 13 IlonokeHust 0 NPUCYXACHUH YUYEHBIX CTEIICHEH.

Huccepramma [myxosa WM.A. mnpexacrasisier co0OH 3aKOHYCHHYH W
CaMOCTOATENIBHYI0 paboTy, COAEPIKALIYI) HOBBIE PE3YIbTaThl U ITOJIOKEHHSI,
BBIJIBUI'a€Mble JJIS [TyOJIMYHOM 3aIUThl U CBHAETEILCTBYIOIIME O JIMYHOM BKJIae
aBropa B Hayky (11. II. 10 [Tonoxenus).

Ha ocHOBaHWMH BBITTOTHEHHBIX HCCIIEIOBAHUN B paboTe:

®yCTAHOBJICHbI 3aKOHOMEPHOCTH (opmupoBaHus YM3 CTpyKTyphl, €O
CPEeJIHUM pa3MepoM 3IEMEHTOB CTPYKTYpsI MeHee (0,3 MKM B MHOTO()a3HOM CIIJIaBe
Ti—(40-45) mac.% Nb ¢ wmoaynem ynpyroctu He ©Oomee 75 ITla mpwm
KomMOuHupoBanHo# apyxstanHoud WIIJ[, Bkmrowaromed 3-x crymeHdaroe abc-
npeccoBaHue B mpecc-hopMe U TOCIEAYIOUIYH0 MHOTOXOJOBYH) IIPOKaTKy B
py4beBbIX Bankax. [Ipu 3TOM mepBbIf 3Tan JepOopMalMOHHOW 00pabOTKH BHOCHT
HauOONBIIUN BKIAJ B U3MEJIBYCHHE CTPYKTYphl, a BTOPOM INPHUBOIMUT K
JIOTIONIHUTEIBHOMY ~ M3MEJIBYEHHIO  CTPYKTYpbl M POCTY  MEXaHHMYECKHX
XapaKTEPUCTHK;

®II0Ka3aHO, 4YTO OS(PPEeKTHBHOE U3MEIBRICHUE 3E€PEHHON CTPYKTYpbl H
YBEIHUECHHEC MEXaHMYECKUX XapaKTCPUCTHK JOCTHUIAaeTCs TMPH  MEHBIIMX
nedopmanusax (uctuHHaAs Aedopmanus 2,4) NpU NPUMEHEHUH CTECHEHHBIX
ycaoBuii  gedopMupoBaHHS B Ipecc-(opMe, ueM  Ipd  CBOOOTHOM
neOpMHUPOBAHHH CHKATHEM C CYMMAapHOH CTENeHBI0 Aedopmanus 5,4,

®KCIIEPUMEHTAIIBHO YCTAHOBIICH BEPXHUH Tpezen TepMocTabuibHoctd Y M3
CTPYKTYypbl U MeXaHH4YeCKux cBOWCTB B cmase Ti-(40-45) mac. % Nb, pasHbli
400°C npu TeMIIEpaTypHOM BO3IEHCTBUH JUINTENBHOCTHIO 10 120 .

Jluccepranus cooTBEeTCTBYeT BceM TpeOoBaHusaM I 1. II. 9 Ilomoxenus o
NPUCYKIEHWH YYEHBIX CTENEeHEH, T. €. fABIAETCA Hay4HO-KBaIH(UKAIMOHHOMU
paboToli, B KOTOPOW HCCICNOBAHBI HHU3KOMONYIbHBIE CILIaBbl chCTeMbl Ti-Nb.
PaspaGoraunblif u samuineHHsii Poccuiickum mareHToM (Ne2436847) criocod
neGOpPMUPOBAHKs IS MOJNYYESHHS! 3arOTOBOK B CyOMHUKPOKPHUCTAJUIMYECKOM M
HAHOCTPYKTYPUPOBAHHOM COCTOSHHHM M YCTPOMCTBO [AJisl €ro OCYIIECTBICHUA
Neal0T BO3MOXHBIM CYIIECTBEHHOE YBEIMYEHHE IMPOYHOCTHBIX XapaKTEPHCTHUK
CIUIABOB 32 CUET M3MENBUEHUS 3E€PEHHOM CTPYKTYPbl METOAOM MHTEHCHBHOM
[UIaCTUUECKOM  JedopMaluy, COYeTAIoUMM abC-IPEeCCOBAHUME U IPOKATKY.



PaspaGorannpii ¥ 3amuineHHbi Poccuiickum mareHToM (Ne2623959) cmocob
MOYYEHHUs CIUIaBa U3 MOPOIIKOB METAJLIOB C Pa3IMYMeM TEMIIEpPATyp IUIABICHHUS
obecnieunBaeT GOPMUPOBAHUE BBICOKMX MEXaHMYECKHUX CBOMCTB B cIUIaBax 0e3
TOTIOTHUTEIBHON 00pabOTKH JaBiICHHEM 3a CueT (OPMHPOBAHHS MapTEHCHTHOM
CTPYKTYPHI IIPH IUIaBKE.

Teoperndeckas 3Ha4UMOCTB. IlpencraBieHHBIE HWCCIENOBAHHUA  HOCAT
GyHIaMEHTAIbHBIA XapakTep M BHOCAT CYIIECTBEHHBIM BKIAJ B Ppas3sBUTHE
NPEACTaBIeHUH 00 3BONIOUMU CTPYKTYPHO-(PAa30BOTO COCTOSHUS M CBOWCTB
HU3KOMOIYJBHBIX CIUIaBOB cucTeMsl Ti-Nb npu MeramiacTuueckux ae@opManusx.
Bricokuii Bepxuuii npepen repmocradmibnoctu (400°C) cpopmuposansoro YM3
cocrosauus B ciuiaBe Ti—(40-45) mac. % Nb omnpenensiercs ero MHOroasHbIM
COCTOSIHHEM M OOJIBIIMM KOJMYECTBOM IIOJIMTOHAJBHBIX JUCIOKALMOHHbIX
crpykryp. Ilpu Gosiee BBICOKHX TeMIlepaTypax Bo3leHcTBus Habaronaercs
MOHWKEHHE MEXaHMYECKHX XapaKTEpUCTUK 32 CYET aKTUBHO IIPOTEKAIOIIHX
IPOIECCOB PEKPUCTAIIM3ALHH.

[IpakTrueckas 3HAYMMOCTh

1. [IpennokeHa W peay30BaHa KOMOMHMPOBaHHAs AByXdTallHas CXxema
metona UI1J1 uuskomomyisHoro civiasa Ti—(40-45) mac.% Nb, cocrosmas u3 3-x
KpaTtHoro abc-mpeccoBaHus B mpecc-popMe € MOCIEAYHOMEH MHOIOXOIOBOH
IPOKATKOM B pPy4beBBIX BalKaX, JUIi MOMyd4eHHs B cruiaBe YM3 CTpyKTypbl.
YCTaHOBJIEHBl ONTUMAJIbHBIE PEXHUMBI  Ae(QOpMAHOHHON 00pabOTKM, 4TO
TTO3BOJMJIO NPH JOCTHXKEHHH CYMMapHOW BEJIMYMHBI MCTUHHOW nedopmaimu 4,8
IIOJIYYUTh CPEIHUM pasMep IEMEHTOB 3€PEHHOM-CY03epEHHOU CTPYKTYPbl MEHEE
0,3 MKM U 00ecCIeuuTh JOCTIKEHHE MAaKCHMAaTbHBIX MEXaHHUYECKMX CBOMCTB IPU
COXPaHEHUH HU3KOT0 MOAYIS ynpyroctw, He Oonee 75 I'Tla, u minacTUYHOCTU 1Y
pacTspKeHuH, paBHOM 4%.

2. Jloka3aHa BO3MOXKHOCTh TepMH4ecKoi oOpaborku crutaa Ti—(40-45)
Mmac.% Nb B YM3 cocrosHuu 0e3 yXYyHIIEHUS MEXaHUYECKHMX XapaKTEPUCTHUK U
coxpaHeHun YM3 crpykrypsl npu Temmneparypax no 400°C. HuskoMOmyIbHBIH
cruiaB B YM3 coCTOSHHMM PEKOMEHIOBAH JIJIs IPUMMEHEHHUS B KaueCTBE MaTepuala
JUTS MEIUIIMHCKUX U3AC/NH (MMILIAaHTATOB).

3. [Tonyuens! nareHThl Poccuiickon deneparyu:

*Ne 2436847 «Cmocob pedopmupoBaHus Ui TONy4YEeHHs 3aroTOBOK B
CyOMHKPOKPHCTAIUIMYECKOM COCTOSHMM M YCTPOMCTBO [UIA €r0 OCYIIECTBICHHS,
— omy0u. 20.12.2011;

*No 2623959 «Crnoco0 monyueHus cIjiaBa M3 IOPONIKOB METAlIoB C
pasHULEH TemIieparyp [LIaBIeHusDy. — omy6i. 29.05.2017.

4. PesynsTarsl AMCCEPTAlIHOHHONW paboTBl [PUMEHEHBI B yueOHOM
npomecce  Hay4no-o0pasoBatenbHoro — ueHrpa  umeHn  B.IL BeiinOepra



VWH)KCHEPHOM WIKOJIBI SIIGPHBIX TEXHOJOTHM TOMCKOTO TIOJHUTEXHHYECKOTO
YHHUBEpPCUTETA.

3aMMCTBOBaHHE MATEPHAJIOB JPYTUX HCCIeNOoBaTeNIed aBTOp [IOIMYyCKaeT
TOJBKO BO BBEIEHHH, 0030pe€ JHTEPAaTyphl, ONHCAHUH MarepUajOoB M METOIOB
MCCIIEI0BaHUA U NPH 00CYKICHUH IIOIYyYEHHBIX B JUCCEPTALMU pe3ysbraroB. Bee
3aMMCTBOBaHHUA O(OpPMIIEHBI IOJIHBIMU JUTEPATYPHBIMH CCBHUIKAMH, COIJIACHO
TpeboBanusm 1.1 1. 14 [TonoxxeHust 0 MpUCYKIEHUU YUEHBIX CTEIICHEH.

C y4eToM BBIIIEHU3IIOKEHHOTO SKCIIEPTHAsI KOMUCCHS PEKOMEHYET IPUHSATH K
3a0[UTe B JAHcceprauuoHHOM coBete 24.1.135.02 ma 6aze MOIIM CO PAH
JUccepTalnoHnyio pabory ImyxoBa MBana AnexcanapoBuda «HH3koMOmyJIbHBIE
crutaBel  cHUCTeMbl Ti-Nb B y/lIbTpaMEIKO3EpHHCTOM COCTOSIHUU: IOJIyY€HHE,
CTPpYKTypa, CBOHCTBa» 10 crneuudainpHoctd 2.6.17. Marepuanosenenue
(TeXHUYECKHE HAYKN).
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