OT3EIB
Ha aBTopedepar auccepTanuoHHoi paboTe!

IllepemerneBa Bajuma AJlexkceeBnya
«Hayuno-Texnomornueckue OCHOBBI NOJIy4YeHHs X 06paboTKu CBEPXYIPYTux
c1aBoB Ti-Zr-Nb mMeronamu KOMOMHHPOBAHHOM TepMOMEXaHHUECKOi o6paboTku
¥ CCJICKTUBHOTO JIa3ePHOTO ILIABICHHUS IS H3TOTOBIICHUS OPTONEIUYECKUX
HMILTaHTATOBY, IIPECTABIEHHOM HA COMCKAHMUE YYCHOM CTeneHn JoKTopa
TCXHUYECKUX HAYK 110 CIIELUATBHOCTIM 2.6.] — Meramnosenenue u TEPMHUYECKAs
00paboTKa METaILIOB 1 CIIaBOR

Pazpa6oTka MaTepHansoB M TEXHONOrHMH s CO3JaHMSI MEIULHMHCKUX
UMIIIAHTOB UIPACT KIIOYEBYIO POIb B YIYHIICHUH Ka4eCTBA JXKHU3HU MULIHOHOB
TIOJCH, CTpajaromux oT PasIIYHBIX 3a0oneBaHui U Tpasm. C KaX/IbIM T'0J[0M
BO3PACTaCT NMOTPEOHOCTE B BHICOKOKAYECTBEHHEIX MEIMIIMHCKUX HMIUIaHTATaX,
KOTOPBIC MOTYT BOCCTAHOBUTb HIJIM 3aMEHHTE TIOBPEXK/ICHHbIE OPTaHbl M TKAHH.
IT0 00yCIIOBIIEHO KaK YBCIIHYCHUEM IIPOJODKATENEHOCTH SKH3HH HaCeJIeHHsI, TaK
1 POCTOM YMCIIa 3a60/1eBaHuIH, CBI3aHHBIX C BO3pACTOM, TaKHX Kak OCTEONOpo3 u
apTput. Kpome Toro, yBennuenue umca TPaBM, CBA3aHHBIX C HU3MEHEHHEM 06pasa
KH3HH  HACeICHHS, Takke CIIOCOOCTBYIOT — BO3pacTaHHIO crpoca  Ha
OPTONCNMIECKNE MMIUIAHTEL BaKHOCTE pa3spaboTKkH HOBEIX MaTepUajioB u
TEXHOJIOTHH I MEeJJMIMHCKUX UMILIAHTOR Taloke 00YCIOBIEHA CTpeMIeHHEM K
CHIDKCHUIO CTOMMOCTH JIEUCHHS, WMrnanTer, xoTopere nombire COXPaHSIOT CBOU
QyHKIMM ¥ He TpeOYIOT 3aMeHBl MH AOTIOTHUTEIHEIX ~ OTIEpALIHI, MOTYT
SHAYUTCIBHO COKPATHTH MEIUIMHCKHE PAacXo/IbI B OJIrOCPOYHOM NepcrekTrBe.

Taxum  o6pazom, pa3paboTka HOBEBIX MAaTCpHalIoB W TEXHOJOTMH IyIst
CO3MaHUs MEIUUUHCKUX WMIUIAHTOB ABIIICTCA aKTYaJIbHOM M Ba)KHOM 3aJlaved,
KOTOpas HanpaBiieHa Ha yaydiienue 3MOPOBBS M KA4YeCTBA IKHU3HU HaceJleHus,
CHIDKCHHE MEIULHUHCKUX DPACXOIOB U CTHUMYJTHPOBAaHUE HAYYHO-TEXHHYECKOI'O
iporpecca B obmacTH  MequIUHEL. Uccnenosanus B pammoi obmnacru
COOTBETCTBYIOT DSy NPUOPHUTETOB K CTPAaTEerMi HayYHO-TEeXHOJIOIHYECKOro
passutus PO,

Hayynas SHaYMMOCTh JHCCepTanuu COCTOHT B OIMCaHHHU
TCPMOMEXaHMYECKOT'O ITIOBEIEHUS CBEPXYNpyrux cmiaBoB Ti-Zr-Nb  Hosoro
TIOKOJICHUS. B YCIIOBHAX JehopMaluy cixaTieM B IIMPOKOM HHTepBaie TeMIepaTyp
1 CKopocTed nedopmaniu, a Taxke YCTaHOBIICHUM 3aKOHOMEPHOCTEH M3MEHEeHHs
T1apaMeTpoB auarpamMm Iedopmarum, TBEPAOCTH, (HOPMUpPOBAHMs CTPYKTYPHI H
dazoBoro cocrosmus. Ycranosnens SaKOHOMEPHOCTH Pa3BUTHS ILIACTHYECKOMH
nedpopmanun B KOMOUHHUPOBaHHOM pOIECCe  MOIYYEHHS  MPYTKOBBIX
noiybabpukaToB M3 crraga Ti-Zr-Nb, coueraromem PCIT u PK. Ycranosnens



3aKOHOMEPHOCTH  CTPYKTYPOOOPa30BAHHS M CBS3aHHOTO G HHM H3MEHEHUS
MEXaHMICCKUX M (QYHKIHOHAIBHBIX CBONCTB CIUIABA Ti-Zr-Nb B pesynsrare
HTMO. Brepssie ycranosmems: 3aKOHOMEPHOCTH (DOPMHPOBAHUS CTPYKTYPBHI,
(ha3oBOrO cocTosHHA u KpUCTA/IOrpapuueckoif TekcTypsl B JATMHHOMEPHBIX
IPYTKOBBIX  moiypabpukatax u3  crmaBo  Ti-ZrNb s pesyisrare
KOMOHWHHMPOBaHHOM HUSKOTCMIICPATYPHOH M BBICOKOTEMIIEPATYPHOI TMO,
couetatomeir PCII, PK u ITJJO. YcraHoBiens: 3aKOHOMEPHOCTH (hOPMHUPOBAHMS
CTPYKTYpBI, (a30BOro  COCTOSHHS U KPHUCTAITOrpauIecKoil  TeKCTypbl
ATAHHOMEPHBIX NPYTKOBBIX MOy (pabpHKaToOB U3 CBEPXYIpPYTHX ciiaBoB Ti-Zr-Nb
B pesynbTaTe KOMOWHHPOBAHHO BRICOKOTEMIIEpaTypHOii TMO, coueraromei
PCIT, PK u IIII B TPEXBANKOBOM KaluOpe; YCTAHOBIEHA WX B3aHMOCBS3H C
MEXaHHYECKMMH H (YHKUIHOHAJIBHBIME CBOMCTBAMIL BrepBele ycraHoBieHsI
3aKOHOMEPHOCTH  (hOPMUpOBAHHS CTPYKTYpBEI,  ($a3oBOro  cocraBa
KpUCTAIIIOrpaQUYECKOi TEKCTYpHI CILIABOB Ti-Zr-Nb, monyyeHHBIX coueTanmem
CJIII, TepMudeckol i TepMOLMKTHIECKO 00paboTKH; BBISBIEHA HX B3aHMOCBSI3E
€ HOJyICHHBIM KOMIIICKCOM MEXaHHYECKUX U (BYHKIMOHATBHEIX CBOMCTB.

Kpome Hayuno#t smaummocTtn paboTa wuMeer Gousbinoe IIPaKTUYECKOE
3HaueHue. ONHO U3 KOTOPBIX 3aKIFOYACTCS B TOM, YTO H3IOTOBIICHBI OaJlKH IS
CHCTEM TPaHCIEAUKYISIPHOM buxcanmm ITO3BOHOYHHKA, KOTOpEIE
TPOACMOHCTPHPOBAIN MX NPEUMYILECTBA B HU3KOM 3KECTKOCTH MO CPaBHEHHUIO ¢
Oankamu u3 cruiaBos Ti-Ni u Ti-Al-Nb, IOATBEPAMIIN TEPCIEKTUBHOCTD JTAHHBIX
CIUIaBOB B Ka4eCTBE MATepHaNOB IS CHHHAIBHBIX WMIUIAHTATOB I YCIIEIITHO
IPOIUTH CTaHAAPTH3UPOBAHHBIE UCTIBITAHML,

HocToBeprocTs  Teopernuecknx OKCIICPUMEHTANIBHEIX  Pe3yJIbTATOB
TIOATBEPXKIAETCA IPaBHIBHOW METOMOJIOrHel HCCIIEIOBAaHUH. ODKCIIEPUMEHTEI
BBLINIOJTHEHBI HAa COBPEMEHHOM 060pynoBanud. OCHOBHEIE BBIBOJIEI ¥ Pe3yJIbTaTh
paboTel  mpouuw  anpoGamuio  Ha MEXIYHAPOAHBIX  HAYYHO-TEXHUYECKUX
KOH(QEepEeHIUAX ¥ CeMHHapax.

Bonbmolt 06beM KauecTBEHHO BBHINOJIHEHHLIX U JIOTHYECKH 00O0CHOBAaHHBIX
OKCIICPUMCHTAJIBHBIX ~ HUCCIIEIOBAHUH  (hOpMUPOBAHHs CTPYKTYPBI, TEKCTYpEI,
MEXaHUYECKUX H  (YHKIHMOHAIBHBIX CBOMCTE HCCJIEYEeMOr0 CIuIaBa sl
OHOCOBMECTUMBIX MMIUIAHTAaTOB, CO3MA€T IIOJNIOXHTENLHOE BIEYATICHHE o
BBIIIONIHCHHOH  paboTe, IIOJIOXKUTENBHOE OTHOIIEHUWE KK K IIOJIyY€HHBIM
pe3yIpTaTaM, TaK M K COMCKATEI0 MCKOMOL YYEHOH CTEemeHW MIOKTopa
TCXHHTIECKUX HayK. BMecTe ¢ 5THM HeOGXOMMMO BBICKA3aTh HECKONBKO 3aMevYaHui
110 METORMKE TMOCTPOCHHUS pabOTHI M 1O TPAKTOBKE IIOJIYYCHHBIX Pe3YJIbTaTOB.

1. B nuccepranum BoinonHen anamms TEXHOJIOTUYECKHX CXEM H3OTOBJIEHUS
U3JICIIMHA M3 CIUIABOB, IOMOGHBIX HCCICyEMOMY, NPHHATA U B KOHEYHOM HTOre
opaboTaHa TEXHOMOIHIECKas IIemouKa Ollepauii INIACTHYECKOM M TepMUYecKoi




06paborku, BKIIOUArOmIAN MacCy OCHOBHBIX H  IIPOMEXYTOYHEIX (rmm
BCIIOMOTaTeNbHEIX) orepanuii. MoTusuposka BEIOOpa B JITEpaTypHOM o630pe He
C/IMIIKOM yOenuTelbHa, TIOCKONbKY HE pacCMOTpPEHa TPaJMIHOHHAS TS MHOIHX
CHEMUANTBHBIX MATePHANIOB TEXHOJIOIHS FOpHero  mpeccosanus  (IKCTPY3HUM)
HCXOTHON 3arOTOBKH C TIOCTIEIYIOMMM BOJIOYEHHEM WM NPOKATKOM Ha CTaHax
XIIT. DkcTpys3ust umeeT MHOroO lipenmymecTs nepex PCII, npunsroit B pabore
B.A. IlepemteeBa, Bo MHOIHX Clydasx He TpeOyeT mpensapuTesbHoit
MHOrooceBod  koBku. [Ipeumymiectpa OKCTPY3UH  OOYCIIOBIEHEI  Golee
GnarompuaTHoi cxemoii HAIPSDKEHHO-Ie(POPMUPOBAHHOTO COCTOSHHS B Oyare
medopmanyi. DT0  mO3BOISLET YATH OT pacTAruBaromumx THAPOCTATHYECKUX
(CpenHux) HanpskeHuH, MOBBICHTE ITaCTUYHOCTh, OOECHEYUTH HeoGXomuMoe
PaBHOMEPHOE 10 CEYEHHIO CTPYKTYpPHOE COCTOSIHHE, M30€XKaTh YTSHKKH Mepe/iHero
KOHIa TIpyTKa, YTO yCTpaHsAeT HeoGXOMMMOCTS BLIPABHUBAHUS CTPYKTYpPBI TIPH
TiomMon poraunonuoi koBku (PK). Heo6xommmo 3aMeTHTh, 4TO PK cama 1o ce6e,
Kak orepanus OM/JI, umeer caou HEOCIIOPUMEIE JOCTOHMHCTRA.

CI105HOCTD NpeccoBaHus M BoIOYCHIS THTAHOBBIX CIIJIABOB, KaK M3BECTHO,
COCTOMT B NOIOOpe CMasKW, MpefoXpaHsIomed oT HAINAHUS. Ha MaTpuIly H
dunsepy, HO ceromus sTa npo6iemMa ycnemno peniena,

2. Bpsn nu TPaZMIOHHYIO XOJIOAHYIO MPOKATKY 06pasoB 2x10x50 mu ¢
MCTVHHOM CTENeHbI0 medopMandd €=3 MOKHO ObUIO GBI BBITONHMUTE st
HCCIenyemMoro cruiaBa 3a 1 mpoxox. JIMms B 5ToM Clydae TaKyro AehopMaruro
MOXHO OBLTO Ha3BaTh «HHTEHCHBHOM. OuesuzHO, aBTOp HCMONBL30BAN XOJIOHYIO
IPOKATKy 00pa3LoB yKazaHHOTo MUHHATIOPHOTO pa3Mepa 3a HeCKOJIbKO IIPOXOJIOB,
a4 YYHTBIBAs, YTO IIPH UCTHHHOMN nedopManun €=3 KoHe4Has TOJIIIMHA 00pasioB
MOJDKHA COCTaBIIATH MeHee 0,1 MM, Takyro CTeneHs AedopMaldd Ha3bIBAIOT
TPaIHIIMOHHO He HWHTEHCHUBHOM, a GOJBIIOIL, Cnemyer 3ameruts, urto IIpH
[ICpeXo/ie K Majof ToJNmMHE MeTamia (bosbre) mexanusm nebopmanuu u
CTPYKTypOOOpa3oBaHUsS MOXET 3HAYHTENHHO U3MEHUTBCS II0 CPAaBHEHHUIO C
OONBIIMMY TOMIIMHAMY,

3. HHrepecHO, kakum obpazoM asTop HaMepeBaJics BBIMOIHUTE PKYV-
TIPECCOBaHNE NITHHHOMEPHBIX IIPYTKOB, dororpadus KoTopsix IIpe/ICTaBlIeHa B
auccepranuu? M on IUTAHUPOBAJl HCIIOIB30BaTh IS HTOM nenmu PKVII-
Kondopwm, B enecoobpasuocru KOTOPOro caM BEIpa)KaeT COMHEHUS?

YKa3aHHEIe 3aMeYaHus He CHIKAIOT HEHHOCTH U aKTyallbHOCTH paboTsl, B
[eJIOM [uccepTanonHas paboTa BHINONHEHA Ha BBICOKOM HAayYHOM YpPOBHE W
COOTBCTCTBYET TpeGoBaHMsM mm. 9-14 «Ilonoxenus o IPHUCYXXIEHUU YYEHBIX
CTCIIEHEH», a ee aBToOp, lepemetseB  Bamgum AllexceeBHY, 3acmyxuBaer
IPHUCYXIIEHUS. €My VYEeHOH cTemenyu AOKTOpa  TEXHHYECKHX HAyK 110



cnenuanbHocTH 2.6.1 — MeTamiosenenue u TePMHYecKas oOpaboTka MeTaIoB u
CILIIaBOB.

[Ipodeccop Hay4HO-00pa30oBaTeIbHOIO LEHTpa
«Koncrpyknuonnsie u (GyHKIMOHAIEHEIE
Marepuaner),  WMHCTHTYT — MammHOCTpoeHus,
MaTepuaios u tpancnopra, ®IL'AOY BO «Cankr-
IlerepGyprexumit  monurexmmueckuii YHHUBEPCHUTET
Ierpa Bemukoroy, a.1.1., pod.

05.16.01 (2.6.1) - Meramnosenenne u
TepMUYecKas 06paboTka META/LIOB U CILIABOR
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