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o$r,rqua,rruofo onloHeura X4nresa AreKcaH4pa llerpoBllqa Ha Al4ccepraIlruoflorqKoeoft Bepounxu

BacurteeHrr <Oco6euHocrlr cfrpyrcrypu 14 MexaHr4qecKr4e cBofcrBa ynbrpaMenKo3epHl'Icroro cIIJIaBa

Ti-6Al-7Nb Ins, ue,uuuuncriax npr4MegeHr4fi>,npeAcrasreHHoi Ha coI4cKaHI4e yueuofi creneHl4

KaHqrrqura rexHrrqecKrlx Ha)4K rro cneurraJrEHocrr4 05.16.01 - MeralloBeAeHne I'I TepMI'IqecKaq

o6pa6oma MeTaJIJIoB LI cnnaBqB.

@opvrupoeaHr,re ynbrppuelxo:epHr4crbrx crpyKTyp MeroAaMI4 I'IHTeHcuBHofr l:racruqecxofr

aeQopnaauuu o6ecne.ruBaer S MeraJ{nuqecKr{x Marepr{anax npof,BJIeHI4e yHIzKa-[EHofo cor{eraHl'Is

$usuxo-rr,rexaHr4r{ecKr4x ceoftprn. 3ro oco6esHo Ba}KHo g.nfl $yuxultouanbHbx Marepl4anoB

MeAI4I{IrHcKoto Ha3HarreHytfl, riax xan no3Borqer o6ecne.{urb MexaHl4qecKylo [porlHocrb KoHeqHbIX

u:AelrEft u zx ycroftqraBocrb r! ycranocrHoMy pa3pyrxeHr{ro B cpeAe opraHl.i3Ma LIeloBeKa, qro B cBolo

orrepeAb Aacr Bo3MoxHocrb cpueraru BbrcoKylo pe3ynbrarr4BHocrb oneparl4BHoro BMeuareJlbcrBa I4

ynyqmlrrb xr43Hb narlueura 1 n npoqecce reqeHrrfl. Erarolapr nrtcottofi 6lroconuecrl4Mocru u

r<opposuonHofi croiilcocrrl thalolerupoBaHHbre ruraHoBr,Ie cnnaBbl 'tuila cnJIaBa Ti-6Al-7Nb

orHoc.rrrcf, x eaNHeftuevy {laccy MarepuaJroB, rrpr4MeHreMbrx B MeAHIIHHI, Lr ynyqlxeHne I4x

$yuxquoua-nbHbrx cnoftcrn, FecoMHeHHo, r{Meer 6omurofi rpaxrn.recxufi I{HTepec. OAsaro Ha

MoMeHT nocraHoBKu 3a1au afaccepraunonuofi pa6orsr B nr{Teparype npaKTI4rIecKI4 orcyrcrBoBaJll4

AaHHbre o6 oco6eHHocrsx crfyxrypoo6pasonaur4q B c[raBe Ti-6Al-7Nb e rpoqecae uHreucueHoft

lracrr.rqecKofi ge$opnaarJLrLr,43ar.rMocBfl3u crpyKTypbr co ceoftcrsaN{H, a raKx(e pexl{Max noryr{eHas

B HeM ynbrpaMenKo3epHr.rcrofi crpyxryprr. PerueHr{e grr4x 3aAar{ rro3BoJII4T pacIxIapLITb o6.rracru

npuMeHeHr.rr crrJraBa Ti-6Al-7Nb u, :a cqer AocrtrlneHufl B HeM BblcoKonpor{Horo cocrosHl{t,

rroBbrcr.rrb efo r4HHoBaquouurrft rroreHur4aJr. B csgsr4 c 3THM, TeMa Ar{ccepratll{oHHoff pa6ott,

nocBsuleHHafl vccilenoBaHr4sM SopvrraponaHrrs ynbrpaMenKo3epsucrofi crpyKTypbl u MexaHLIqecKI4M

csoiicreaNa crrJraBa Ti-6Al-7Nb an.s MeAHuHHcKr4x npr.rMeHeuuit,6esycronuo, o6raAaer HoslasHofi H

aKTyanbHocTbro.

Co4epxauue Ar{cceprauuosnofi pa6orrr r43JroxeHo n 5 fJraBax Ha I54 crpaHr4rlax,

coAepxarqux 59 pracyuxon, 9 ra6ruq r.r cnr4coK ras 178 qr{Tr4pyeMbrx I4crorrHI4KoB.

Bo nBeAeuuu o6ocnoBaHbl aKTyaJrbHocrb reMbr Ar{cceprauuousofi pa6oru, Haya{Hafl HoBr43Ha,

lpaKTlrr{ecKas 3Har-rr4Mocrb nonyr{eHHbrx pe3yJrbraroB, c$opuynupoBaHa rlenb uccre.{osaHufi,

npuBeAeHbr rroJro)r(eHng, B[,IHocI4MbIe Ha 3auIHTy, a raKxe cBeAeH]rs o6 anpo6auuu pa6orsr u

ny6rraxa{vf,x aBTopa.

B rrepBoM pa3AeJre Arrcceprarlr{r4 cr4creMarr43}rpoBaHbr AaHHbre o $ynruraoHaJrbHbrx

cnoftcrsax MeranruqecKl,Ix MareprraJroB, [puMeH.f,eMbrx B HacroflIIlee BpeMq Ans MeAr4r-luHcKr4x

roucrpyxuuft eHelxHefi H nuyrpeHueft $uxcauuu nepenoMoB. Ha ocHoBe Mex,qyHapoAHbrx

craHAaproB c$opruynnpoBaH psA rrpr4HrruruanbHbrx rpe6onauufi r raxnu Mareprranau. Onpe4ereua

3aAarra [oBbIrgeHI,Ir fipor{Hocrlr rr AotrroBer{Hocrrr MaJroJreryrpoBaHHofo ruTaHoBoro crrJraBa Ti-6Al-



7Nb, xax ualroolee 6uocontrecrl,rM0ro MerarJlr{qecKoto Marepl4aJ'Ia MeAI{III4HCKOTo Ha3HaqeEvlfl' 14

seo6xoAul,locTb ee peuleHl4q. floxa:auo, qTO ylyquenrae Synr<UI4OHaJIbHbtx csofiCrs M9TaUILIq9CKI4X

MaTepr4anoB BO3MOXHO 3a CqgT $Opuupon aHVfl B HI{X ynbTpaMenKo3epHI4CTbIX CTpyKTyp MeToAaMI{

uHreHcuegOfi IIJIaCTI4TIeCKOfi, B TOM t{I4CIe C uCIIOJIBOBaHI4eM paBHOKaHaJIbHOfO yrnoBoro

npeccoBaHr{r u efo colreTaHr4eM c TpaAI4III4OHHbIMI{ MeToAaMI',I o6pa6orxu MeTaJIJIOB

AaBJIeHLIeM.lIpoauanu3I4poBaHo BIrIIflHue CTpyKTypHbIX napaMeTpoB Ha MexaHI4r{eCKI'Ie CBofrCTBa

MaTeprranoB, nonyqaeMbrx MeTOAaMLI IIHTeHCUeHoft tIJIaCTI',Iqecxofi aesoPMaul4Pl' floxasano', qTo HX

BblcoKas flpor{Hocr6 r4 ycraJlocrHaq BbIHocJII4BocrF, o6ycloueHa, B flepByro oqepeAb, yMeHbuIeHI4eM

pa3Mepa 3epeH B cOoTBeTcTBI4I4 C cOorHolIIeHI4eM Xolla-flerqa' B XOAe AHW:rzIIA clroco6oB

rroBbrrrreHr4f, trtracTllr{Hocrl4 ynbrpaMenKo3epH14crblx Marepl4anoB 6e3 norepn I1porIHocrHbIX

xapaKTepuCTI4K yoTaHoBJIgHo, qTo 9AHI'IM z: sSSercrvBHbIX noAXoAOB IIoBbIilIeHI{q paBHOMepHofi

AeoopMaqer v flBrrsercfl co3AaHrre KoMrro3r4THbrx riJrrI 6nuoAalrsblx crpyKTyp, cocroqlqux I43 3epeH

HaHo LIJIH cy6lruxponHofo AI'Iala3oHa u 25 oh 3epeH MI4KpoHHofo (d = 1-10 urclr) Macuirafia' B

3aKrror{eHr4e uepeofi rJIaBbI, ocHoBblBaflcb Ha pe3yrlbrarax, o6:opa 14 aHulu3a nl4Teparypll'

c$ opruynup oB aHbI uetlb I{ 3araqu l.vccepr a\uv'

Bo nropou pa3AeJre orrucaH Marepr4aJr LrccJreAoBaHufl r1 [oApo6Ho paccMorpeHbl MeroAbI

o6pa6orxH MaTepr4aJra, r4ccIreAOBaHI4t ero cTpyKTypbl, MexaHIIrIecKI4X I{ ycTaJIOCTHbIX CBOfiCTB'

ts TperbeM pa3Aeire npeAcraBneHbr pe3ynbrarbl oKcnepI4MeHTaJIbHbIX 14ccneAoBaHI4fr

QopuupoeaHrq MHKpocrpyKrypbr 6uuoAamHoro rllra B cnJIaBe Ti-6Al-7Nb, ug anall'I3a Koropblx

6rur err6paH pexr{M npeABapr4reltuofi repMuqecKofi o6pa6orKl{, BKJlloqa}ouefr HelonHy}o 3aKaJIKy c

TeMrrepaTypbr 985 oC u BbrcoKr4fr oTIIyCK B rerIeHIIe 4 qacoB IIpr reMneparype 750 oc'

o6ecnequnaloulufi $oprrluponaHrre cMerIIaHHOrO rl{ra crpyKTypbl c coAepxaHl4eM 3epeH nepnuuuofr

o.-sastr 25 %. TarNe B pa3Agne rrpeAcraBneHbr opr4fr,rHaJlbHble pe3ynbrarbl l4ccneAoBa[ufr snusHus

reMrreparyptr (400-600 oC), cttopocrl4l4 crelleuu 4e$optqa\uu (e, : 0-4,02) paBHoKaHaJIbHoro

yfnoBofo rrpeccoBaHvs HA Ilpoueccbl cTpyKTypoo6pa:oeaHvrfl v MgxaHI4rIecKI4e ceoficrna nceBAo-o'

crrJraBa Ti-6Al-7Nb c qeltro uayuHo-o6ocHoBaHHoro ntt6opa e$Ser<rueuoro pexl{Ma nonyqeHl'Is B

HeM ynbrpaMenxo:epHucroft crpyKTypbr, o6ecuerrl4Barouefi BblcoKonpor{Hoe cocroqHl4e

uccrreAyeMofo MaTepuwta.fietwtr,usrft aHaJII43 MI4KpOCTpyKTypHbIX OCO6eHHocteit u MexaHI',ILIeCKOfO

noBeneHr4, crrJraBa Ti-6Al-7Nb nossorr.rr aBTOpy olpeAenr4TL' 3aBr4cr4Mocrt4, orpax(arcurue 3BOJIIOUI4IO

QOpr,arapyrOUII4XCt rpaHI4II C yBenI4t{eHIIeM CTeIIeHI{ leSopltaUuU, BF'I{BI4Tb craAufinoCrl

CTpyKTypoo6pa:onauus u ycTaHoBI4TI ee BII4qHue Ha MeXaHI4rIecKue Cnoilcrna'

TaxNe B AI4CCepTaUI{oHHofr pa$oTe npeACTaBneHbI pe3ynbTarbl o HeTIIIII4qHoM

rroBbrrueHr,rr4Mr4KporBepAocrr{, [peAena npor{Hocru, paBHoMepHoro v o6ulero yAnLIHeHlIq

ynbrpaMenKo3epHacroro crrJraBa Ti-6Al-7Nb uocne orxlrra npLI reMneparype 500 "C Ir BpeMeHI{

Br,rAepxKr.r 2 qaca.l4s\,{eHegr4e csoftcrn aBTop o6tscHqer nporeKaHl4eM KoHKypI{pyIouII4x npoqeccoB

BO3BpaTa 14 Br,IAeIIeHI4f HaHOpa3MepHbIX r{aCTuII o2- Qa:u'



B uerneproM pa3AeJre rrpeAcTaBJIeHbI pe3ynbTaTbl cI4cTeMaTI43I'IpOBaHHbIX I4CcneAoBaHuH

BrrvflHr4flpexr{MoB HerrpepbrBHoro paBHoKaHarbHoro yfnoBoro rrpeccoBaH ufl rro cxeMe (KoHoopM) (q

: 120o, 550 oC, t:3 c't, t6= 4,02) u AorroJrHrlTeJlbHoro BoJIoqeHlIt (450 "C, cyMMapHa{ crelleHb

o6x<arus - 80 %) Ha Mr4KpOCTpyKTypy 14 MexaHur{ecKl4e Cnofic:rsa B AII4HHOMepHbIX 3aroroBKax

(6onee I ru) nceBAo-o rr4TauoBofo crrJraBa Ti-6A1-7Nb. B pe3yJlbrare uccleAonannfi 6sr'nrr

paspaooraurt pexr4Mbr nonyr{eHl,Is BbICOKOnpOTIHbIX npyTKoBbIX nonyoa6pnKaToB

yJrbrpaMeJrKo3epHr4croro cnJraBa Ti-6Al-7Nb co cre,u1'rorqr4M KoMrIJIeKcoM MexaHl4qecxrx csoftcre:

ooz Z 1490 Mlla, 6u )- 1550 Mlla, 6 > 12 oA, w > 45 02, xoroplle npeAnafalorcs B KaqecrBe

KoHcrpyKrrr4oHHoro MareplraJra Atrfl H3foroBJIeHutr MeAI4uI4HcKHX uzn.e]I,uit, I4cnI'ITbIBaIoulnx

OAHoKpaTHbre vr4r qL{KJILIqSCKI,IS Hafpy3KI4. Er,Uta npoBeAeHa OUeHKa IIapaMeTpoB KaqecrBa

roryrreHgbrx rpyrKoBbrx nony$a6prrKaroB ug VM3 TI4TaHoBoro cIIJIaBa Ti-6A1-7Nb sa coornercrBl4e

poccuficruM 14 MexAyHapoAHbIM cran4apraM'

B ,,sroM pa3AeJre u3yr{eHbr ycranocrHbre csoftctsa [pyrKoBbIX nonySa6puKaroB

ynbrpaMenKo3epHr.rcrofo crrJraBa Ti-6Al-7Nb no cxeMe (pacrsxeHl'Ie-cxarl4e> (foCT 25'502-79)'

AnropounoKa3aHo, r{To nonyqeuHbre no peKoMeHAoBaHHbIM pexuMaM rlpyrKoBble noly$a6purarlt

AeMoHcrpr{pyror noBbrrrreHHbre ycraJrocrHble cnoftcrna (710 MlIa ira 6ase 107 Irur<'roe), xoropr'te e

1,57 paz BbI[Ie, qeM B [pyTKaX, [oJIyqeHHbIX IIo Tpaluquosuofi TexHoJIorI4u (450 MIIa npu

roAo6urx ycnoBl{sx ucnlnauuff ).

flpelcraueuu pe3ynbrarbr uccreAoeaHrafi neo6xoAulrnrx Anfl npHMeHeHLIs csofrcrs orIbITHbIx

uzgexuit r43 BbrcoKonpor{Hbrx npyrKoB yJrbrpaMenKo3epHllcrofo cilrlaBa Ti-64l-7Nb, uuurupyrcull4e

cnr4rlbrr4 KoprlrKanbHbre Br.rHTbr. lloxasaHo, qro oIIbITHbIe I{3AeJrur B BH,(e cnuu AeMoHcrpl4pylor

rroBbrrueHgyro BbrHocJII4Bocrb (ua 25 o/o srIrue rro cpaBHeHI4Io c rpaAI'IUI4oHHbIM MaTepuzutorr't) upn

ugru6arouux III4KJILIqe0KI{X Hafpy3Kax B ycnoBl'IflX, peKoMeHAoBaHHbIX MeXAyHapoAHbIM cTaHAapToM

ASTM F2lg3-02. Tarrxe ycraHoBneHo, qro OrrbrrHble V3!:etr]1ls B BI4Ae KOpTI4KanbHbrx BHHTOB C

pesr6ofi M3.5 no cBouM MexaHr.rlrecKr4M xapaKTepI4CTI4KaM [pI4 Kpr{eHI4I4 TIpeBOCXO'[qr aHaJIOfI',I I',I3

TpaAr.rrIr4oHHOfO MeAr.rqr.rHcKofo Marepr{ana v HopMarI{BbI, ycTaHoBneHHble MexAyHapoAHbIM

craHAaproM ASTM F543-07. TaxNe e pa6ore aBTopoM rroKa3aHbr pe3ynbrarbl invitro uccreAoeaHllfi

6nororu.{ecxux xapaKTepucrr4K vr asanuzaluoaKTuBHocrz rIoBepxHocrl4 o6pa:uon, Koropble

lpoAeMoHcrpr4poBanr4 coorBercrBr4e crJraBa Ti-6Al-7Nb c ynbrpaMelxosepHucrofi crpyKTypofr

ueAuxo-6uoJrorr4r{ecKrrM rpe6oeauuru, ttpeAbgBnseMbIM x Syur<uuoHanbHbIM M0AI4uI4HcKlIM

MaTepLIaJIaM.

B nocleAseM pa3Aene [peAoraBJreHbr o6utlie BbtBo.qbl tro Alrcceprauuossofi pa6ore. Bce

BBoAbr o6ocuoeagbr rr BbrreKaror r{3 [prrBeAeHHbIX B ALIccepratII{I4 pe3ynF,TaroB LlccJleAoBaguit u ux

AHAIIV3A,

Marepualu Ar{ccepraur4r.i r43JroxeHF,r l,t oQoprraleuu B coorBercrBl4l4 c ycraHoBJIeHHbIMI4

;OCT P 7.0.11-2011 rpe6onauvrflMvr. Ocnoeuoe coAepxaHl{e ALIccepraULII4 orpaxeHo B 12 uayuulrx

crarbqx, ony6ruaxonaHHbrx B peueH3r4pyeMblx orerlecrBeHHElx 14 sapy6eNnux [epI4oAIlrIecKI4x



lr3aaHusx, r4 I [aTeHTe. I43 Hl{x 9 cTaTefi B XypHaJIaX' BXOAflluI4x B flepeqeHb BAK P@ u 6asst

.[aH'brx webofscience, 3 crarsu ony6luronaHbr B neprroAr4qecKllx '43Aa*trflx, 
BKJIIoqeHHbIX B

repeqeHb 6a:rt Aauslx SCOPUS'

K uau6oree Balr{HbrM rr ,,paKTnqec6u 3HaqrrMbIM pe3yJlbrarana pa6oru' o[peAeJIsIoIuIrM

ee HoBIr3Hy cJreAyeT oTHecTIr:

- 3aKOHOMepHocTr,r Qopr'lrapoeaHl{s yJlbTpaMenKo3epHucroft cTpyKTypbl B IICeBAO-0

7Nb B 3aBr4cr4MocTr. oT cTeIIeHI4 vr TeMIIepaTypHO-CKOpocTHbIX [apaMeTpoB

crrrlaBe Ti-6Al-

4eQoprr,tauut't,

pea,,II{3yeMoft ueroAoM paBHoKaHaIIbHof o yrrloBo ro rrpeccoBaHlrs ;

.pauHoHaJIbHbIeTeMnepaTypHo-cKopocTHbleycnoBl4qpaBHoKaHanbHo|oyfJloBoro[peccoBaHuq

crrraBaTi-6Al-TNbalrgsoprrluponaill{flHer''resee70%oguopo4HOfiytlbrpaMenxo:epuucrofi

crpyKrypbr. flaparraerpsr raroft crpyKTypbl (pa:vep 3epHa ne 6olee 350 nrnr' II'IOTHOCTb Aucloraquff -

g.1014 M-t, nJrorrocrr 6oltrueyrnoBblx fpaHI{U He Meuee 6 vxlt-l;, o6ecneqlrearcUue BafiIaBQ oe2-

1 1g0 MfIa, ou - l2I0 MlIa, 6 a L2 o/o, oruo)ureJlbHoe CyxeHI4e y > 40 Yo;

-MexaHr.r3Mbr rroBbrrrreHr{s rpoqHocTl4 ynbTpaMenKo3epHI4CTOrO CIIJIaBa Ti-6A1-7Nb nocJle

TepMI4qeCKOft O6pa6oTKI4 - oTXI.ra npu 500 u 550 oC' roropsle cBq3aHbI c rposBJIeHI'IeM e$$exra

Ar4crrepcl4oHHoro TBepAeHI4fl - o6pa^:onaHl'Is B 3epHax o-$a:rr HaHopa3MepHbIX qacTI4U o2-$a:st;

- paqr4oHaJlr,Hble pexI4MbI 4e6oprvlaUuoHHo-TepMu'{eCxofi O6pa6orXra' BKJIIOqatOrUeff

I1ocneAoBareJrbHocrbrepvuuecxofi o6pa6orr<ra, HelpepblBHOfo paBHoKaHaJIbHOro yrJloBofo

[peccoBa'I{fi no oxeMe <xou0opM) I{ TenJIOe BO'OqeHI4e, KoTOpbIe IIO3BOJLf,IOT AOCTLIfaTb B CIIJIaB.

6oz)1490M|lao6u21550MIIa,6>120/o,ty>45%3acqeT$oprrlHponaHl{gHevegeeT0o/o

pernaMeHruponauuofi ynbTpaMenKo3epHl'IcTofi crpyxrypbl co cpeAHIIM pa3MepoM 3epHa 180 svt'

!,ocronepuocTr, HAyqH[,IX pe3yIbTaToB' odocHosaHHOCTb BbIBOAOB Ir BbIHOCITMbIX Ha

:aululy HayqHbtx IIOJIOII(eHHft He SltSlIBaeT COMH eil]'{it, TaK KaK OnU O6ecneqeHbl t<OpperruOfi

nOCraHOaKOfi gA/IAq vI I4CIIOJIb3OBaHI4eM cOBpeMeHHbIx MeTOAOB I.ICCJIeAOBaHI4fl' OnxCagne

rioJIyqeHHbIX B xoAe LrccJle.{oBanufi gxcnepI4MeHTaJ{bHbIXAaHHbIX aBTop Al4cceprauuu conpoBox(Aaer

noApooHrrltu unnrocTpauvfl:Ml [KpI,ITI,Iqe0KI'{M aHaJII{3OM c conocTaBJIeHI{eM noJIyqeHHbIX

pe3ynbTaToBcxI,ITepaTypHbIMI,I14cTotIHI{KaMu,qToIIoATBepXAaeTAocToBepHocTbocHoBHF,x

uoroNesufi , BbIHocI4MbIX Ha 3aul{Ty'

pesylrraTbr Ar.rcceprauuossofi pa6oGr Mofyr npeAcraBntrb I{HTepec Arq creultaJlacroB B

O6:raCrZ MaTepI{anOBeAeHI{.s HaHocTpyKTypHblx M9Ta,'UILIaI9CK[X MaTepI'IaJIOB' MOfyT 6Urr

I4cIIoJIb3oBaHbIBHayIIHbIxVo6pasonareJIbHI'IXyqpeXAeHZgX,aTaKxeHaflpeAnpvlfrTvlflx||o

npoli3BoAcrBy MeraJIJIolpoAyKIII4I4 IIpeAHa3HaqeHHOft 1.nfl I43roTOBJIeHI4f, uSAeII4il KaK

Menuul4HcKofo, -r'aK 14 TexHlirlecKoro Ha3HaqeHI4s. 3Ha'Iu\aocrr Allccepraquouuoft pa6orlt [nfl HayKu

u [paKTr.rKr,r TaKXe rroATBepx(AeHa r4MerotuI.IMCq y aBTOpa IIaTeHTOM U aKTOM anpo6aurau

BbrcoKonpor{Hblx npyTKoB ynbTpaMenKo3epHltcTofo cIIJIaBa Ti-6Al-7Nb B KaqecTBe

nonyrpa6puKaroB Anfl rrporr3BoAgTBa Me.[uqI{HcKUx U:Aerulfi .4Iq OCT9OCI4HTS3a'



Braqecrne3aMeqaHr,rfircAuccepTalluuMo}KHooTMeT[ITbcJIeAynUIee:

3aveqaHus x 1 rraee:

1. B narepaTypHoM O6SOpe B pa3Aene 1.1 OrCytcTByIOT HeKOrOpbIe orlpeAeneHl4f, CreuI4aJIbHbIX

TepMHHOB, I4C[OrIb3yeMbIX B MeAI4UI{He'

2. VIZseCruo, qTO npeAen [potIHOcTI4 (ou) xocrHoft rxasu Ha pacTfl]r<eHue cocTaBlqeT ne 6Olee 100

Mlla, npr4 sTOM OsUrccnell.yeMoro cIIJIaBa Ti-6Al-7Nb e roprueKaraHoM COCTOSHI'II4 - 900 Mfla' 'rro

3Haql4TetrbHo rlpeBblrxaer csoficrsa Kocrr4. orcrcAa BbITeKaer Bonpoc uerrecoo6pa3Hocrl4 IIocraHoBKI4

3anarryrAonoJrHr4TeJrbHofo rroBbrrrreHr{s rporrHocrsux cnoficrn cnrasaTi-6Al-7Nb'

3aNaeqaHllq xo 2 rlane:

l. wz o[LrcaHr4q r4clonb3yeMblx B pa6ore MeTOAI4K I4CCIe.[oBaHVfl' He IIOHflTHO - KaKI'IM MeToAoM

onpeAenqnacb tI JIorH o crb All cJIoK a\uit e M arepu aJIe'

2. OrCyrCreyer MeToAI4Ka OnpeAeneHvlfl IIIIIH1I TpeuII4HbI B MaTepl{a'{e I4CC;I9AOBAHIz.fl IIocJIe

ycraJlocrHbtx ucnurauufi

3aueqanl'ls K 3 rraee:

1. B pas,uen e 3.2 sa pI4cyHKe 3 ' 13 upeacraBrreHa

yAnLIHeHI{t crJIaBa Ti-6Al-7Nb or creneHl4

rrHTepllontquq flonyqeHHblx AaHHrIX ou' Ha

luirefiuyro o- kE, a creneHHlro $yurqraro o- kt''

2. B clrtrane Ti-6Al-7Nb nplrcyrcrByer ABe ocHoBHbIe paBHoBecHbIe Sa:u - 0 I4 P' fllorsocrr

Ar4crroKaul4fi raroft Sa:rr npeAcraBn oaa Ha pracyune 3'20'

3aMeqanraq K 4 uaee:

l. B pazrcrc 4.2, uey6eAurelrno o6ocuoeaH pelKr,rM BotIorIeHI4t. llpu nrt6ope reMrleparypbl

ae$oprraauuu aBTOp ocHoBbrBaeTc{ Ha pe3ynbTaTax noBeAeHI'{s MaTepvana I4CCIeAOBaHUq'

rrpeAcraBneHHbrx B uiaBe 3, rocreorxr4ra B L.IHTepBaJIe 400-500 oC, oAuaro npouegcbl' fiporeKa]o[rl4e

B XOAe renlofi 4e$oprr,lauun BOIOTTeH t4eM v oTXI4ra cyuecTBeHHO OTJIIIqaIoTcq u ux cpaBHeHue He

coBceM KOppeKTHO.

2. Ha pucyHKe 4.12 nol rul:repoft e He yKa3aHO, nO KaKOMy ceqeHI4IO nOCTpOeHa rI4cTOrpaMMa

pacrpeAeneHl4s pa3Mepa 3epeH'

3. B pa6ore SBHO He xBaraer r,rccngAoBaur.lfi crpyxrypbl 14 MexaHlrqecx?tx csoftcrB I4CCneAyeMofo

MaTepl{ana vJIu aHaJIOf}Ir{HbIX nHTepaTypHbIX AaHHbx TOJIbKO nocJle BoIoqeHI',Ig AO

cooTBeTcTByroqux crenenefi 4e$oprr.raUzll Lnfl AeMoHcrpaqun seo6xOAulrloCru [poBeAeHI4s

paBHoKaHanbHofo yfnoBofo npeccoBaHl4s IIepeA BOJIOqeHI4eM u efo BItI/lflHLIfl Ha

crpyKrypoo6pasoeaune u ceoftcrBa B [IpyrKax cIIJIaBa Ti-6Al-7Nb'

yKasauurle 3aMer{aHr{s He cHuxa}or o6rqyro rIoJIoxI4TerIbHyIo oueHKy pa6oru u noABepraror

coMHeHr4ro AocroBepHocrb Lr o6ocnonauHocrE, BbIBoAoB I'I rloJroxeHufr, ertuocl4Mblx Ha 3auII'ITy'

[ucceprauus flolsxoeoft B. B. npe.ucraBJr{er co6ofi 3aKoHqeHHOe HayrIHOe I4CCJIeAOBAHLTe, Koropoe

coorBercrByer nacnopry cneur4aJrbHocrr.r 05.16.01 <MerarroseneHl4e 14 TepMl4r{ecrar o6pa6orxa

3aBLCI{MOCTb npeAena npoqHocTl4 14 OTHOCI{TeJIbHofo

4e$oprraaurau. He coBceM scHo KaK rlpoBo4unacb

Moft sgrrsA, BepHee 6rulo 6lt ncnolb3oBarb He



MeranJIoB 14 crrJraBoB)). B coorBercrBlrr4 c floloNeurreM o noptAKe npucyxAeHl'Iq yr{eHbIX creneHefi

Ar4ccepraqr{fl Moxer paccMarpuBarbcf, KaK Hayqno-rna,ruQuxalllloHHafl pa6ora, n r<oropoff I43Jro)I(eHbI

pe3ynbrarbr r4ccJreAoBaHr4fi, HanpaBJreHHbIX Ha pa3pa6orKy pexIlMoBIioJIyr{eHI4[ BbIcOKo[potIHbIX

rrpyrKoBbrx nonySa6praKaroBMaJroJrefr4poBaHHbIX TI{TaHoBbIX cIIJIaBoB c yJlbrpaMelrosepuucroff

crpynrypoft, cnoco6crByroulr4x Aocrr4xeHlrro BbrcoKoro ypoBHt SyHrcuuouaJIbHbIX t'I 6uoloruqecKl4x

ceoffcrn.

llo yponurc peuaeMbrx 3a(aq, nayuuoft HoBI43He, flpaKTnilecroft gsaqnMocrl{ rE o6leuy

lonyqeHHbrx pe3ynbraroB Ar.rcceprarlr{oHHax pa6ota <Oco6eHHocrt4 crpyKTypbl H MexaHurlecKue

ceoficrea ynbrpaMenKo3epHucroro crJraBa Ti-6Al-7Nb Anfl MeAI4uI4HcKI4x uputrleueuzfi>

yAoBnerBopxer rpe6oBaHr{r, [peAr,rBnqeMbrM K Auccepra\ilflM Ha corlcxauue yueHofi crerreHlz

KaHAr{Aara HayK, ycraHoBJreHHbrM floloxeuaeu o nopsAKe rlpacyxAeHlrt yqeHbIX cteueuefr,

yrBepxreHHbrM nocraHoBneHr4eM flpaeuremcrna PO or 24 ceurr6px 2013 r. Ile 842, a ee aBrop -
flo,,rsKoea Bepouuxa Baculrensa - 3acnyxrdBaer npl4cylxAeHus efi. yueuoff creneHl4 KaHI^UI.ara

TexHlrqecKr{x HayK rro clerluanbHocrr4 05.16.01<MerarroeeAeHl4e vr repMl4r{ecKaq o6pa6orxa

M9TaJ'IJIOB I'I CIIJIaBOB).

lor<rop Qx:uro -ltarsMarl4t{ecKl4x HayK,

lnanuuft Hayuurrfi corpyAHI4K

Vluwwry r a npo6rev cBepx[n acru r{H o cru rr,t erarro s >> P AH

23 uoxipx 2015 r.
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