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OT3bIB
BeAyqefi opraHrr3arlurr Qegepa.nrHoro rocyAapcTBeHHoro 6rogxeruoro
o6pa3oBarerL'oro yqper*Ae'uq Bbrcnero o6pa3oBaHuq <<pbr6nHcKuii

TOCYAAPCTBEHHLIfi ABIIAq[OrrUr'Ifi rEXUr,rqECKIIft YHIIBEPCIITET I{MEHII II.A.
co,ro B besa> Ha Ar4cceprarlrro'HFo pa6ory fpyrurEna llea'a AneKceeBrrqa

(Brr4.snue JrerlrpoBaHr4rr peAKo3eMeJrbHErMu MeraJrJIaMLr Ha crpyKTypy 14 cBoficrBa o,-

v nceB.4o d,-TuraHoB6rx clJraBoB), rrpeAcraBJIeHHyIO Ha CorrcKanue yveuofi crerreHll
}{AHTT4AATA rexHr4qecKux HayK IIo clleqlIarbHocrz 05. 1 6.0 1 - Mera:r:rone4eHue r.l

TepMr.IqecKafl o6pa6orr<a MeraJIJroB r.r ctrJraBoB.

Arcrya,rsuocrb reMBr Arrccepra rlrrrr. pa^:pa6o:rr<a HoB'rx clJraBoB Lr

TexHonor[ft rix [oJIyrreHI,It r.r o6pa6orr<a c IleJrbro rroBbrrrreHr,r{ KoMlJrel(ca y.ueJrbH6IX

Mexal{I{lrecKr.rx cnoficre Marepr4aJroB I4 3l(CflnyararlrloHubrx xapaKTepr{cr}Ir zs4elzfi
anzaqaonnoft TexHrrKr4 flBrrfi.ercfr eaNuofi nayrnofi r4 fipaKTarrecxoft :agauefi
coBpeMeHHOf O MeTanIoBeAeHr4.s.

B r<a'rec:rne ocHoBbr AJII raKl4x crIJIaBoB naz6onee [epc[eKTI4BHbrM .f,Brserc;1
rrzr:au, o6la4arorqzft xopotur.rM correraHl,IeM KaK flporrHocrHbrx, TaK LI [JragTr.rqecKlrx

csoiic:rs npl4 KoMHarHoft rz nogrtl]IeHH6lx TeMfieparypax c srtcoxofi xopposlrounoii
crofirocrurc 11 M ofi [rorHocrbro. Ha 6ase rLrra*a pa-:pa6oraHo MHofo
KoHcrpyKuI4 oHHbIX u xapofiporrHblx cniraBoB, ycnerllHo [pIzMeHf,eMBIX B

KOHCTPYKIIII'X IJIAHEPA U CIIJIOBBIX YCTAHOBOK COBPEMCHHEIX JIETATEJILHbIX

a[fiaparoB. O4uar<o, [oBLIIrreHIze 3KoJrofuqecKrrx rr gKoHoMrzrrecK[x rpe6os alntrr R

sTIIM KOHCTPYKIIIDIM ONPEAEI-SET HEO6XOAAMOCTB PA.:PA6OIKU HOBBIX BAPT4AHTOB

TI'ITaHOBBIX CTIJTaBOB C rroHr4xeHHoil nnornoc.rtro u cnoco60s o6ecrreqeHrz,
onrulra:rrnofr crpyKTyp6r Anr floryrreH:as. Marepr4aJra c BBrcoKofi y4enrnofi

xH. Hayr(,



rrpoqHocTbro u xapaKTepucTlrr{aMrl pa6oTocnoco6HooTt4.
floerouy rJeJrb ,qv ccepraqzoHHoft pa60ru fpyruzHa -[4.A., cocroxrq arr B r43yqeur4r4
BIrrrflIJLIfl AO[OJrHr4 TeJrbHofo JrerrlpoBaHlu :rdrxravz peAI(O3eMeJrbHbrMrr
eJreMeHTaMr4 ua Qasoauii cocraB, crpyrTypy u csoftcrsa o_ u nceBAo q_cnJraBoB Ha
ocHoBe r'Ta'a u pa-:pa6orxe Ha srofi oc'oBe :rexnQlorufi ux o6pa6orxa,
o6ecneuuearorqrzx noBbIrIIeHze yAenbHbrx MexaHzqec*r4x csoiicre 14
3Kc[JIyaraquoHHBIX xapal(TeplrcrrrK rB.]lrercll HecoMHeHHo axryaar,uorl.

o6urafl xapal(Teprrc'rrca pa6oru. B xa.recrse o6rexroe vccne^onauafr
aBTOp ncnonb3yer Mo,4erbHble cIrJraBEI 'rr4TaHA, JrerurpoBaHHbre JrerKIrMr4 SJreMeHTaMu
Al, sc' si, B, a raKxe or'rrH'fi Naponpovn'ii curae Ti-6,5Ar-4zr-2,4Sn-0,95Nb,-
0,7Mo-0,2Si Mr'rKpoJrefr{posa'Hrrii raAoJrLrHr4eM. Brr6op r'rrra vcoAepxaHr' rref*r4x
SJIeMeHTOB IJTA JIefI4poBaHIIf cIeJIaH ocHoBe AHAJII43A conpeiueurofi;ffiff;."::"J:i;;
Qa-roeoro cocraBa r [norHocrr] c rrcrroJrb3oBaHr4eM r(oMnErorepuoft rporpaMMbr
JMatpro. llpone4euurre Teoper1.tqecK1ie u q,.cr I en^rerr.r, ni Dr 16TeopeTI4qecKrie H 9KCIIepIzMeHTanBH6Ie
IIO3BOJrr.IJrr4 o[peAeJrr4Tb rrepcleKTrzBHOCTb l{onoJrHrrTeJrLHOrO
TLITaHOBbIX CIJIaBOB CI(aHAIIeM.

cocrorHrrrx' I4rr ycranon.neu;r 3aKOHOMepHOCTTT u3Melelr4l- .rr4rra 
14

crpyKTypEr or coAepxaHm Vrzxpo406anor< Gd na pa3rr4rrHbrx cra.qrrrx
nory$a6pur<aroB ofrbrrHoro ctrJraBa.

ucc.]leAoBaHIItI

Jiefi.lpoBaHrIf,

Eonee no4po6Hbre r4ccJreAoBa'rzr crpyr(rypbr 14 cBofrcrB clJraBoB cucrerrarr Ti-
6Al-Sc 6rrlz o6o6rqenrr n Br4Ae [oJrrzrepMr.rqecKoro pa3pe3a rpoiiuofi Ar4arpaMMbr,
[o3BoJII4 BIIrefo nrr6paG r<orr peutrril cocraB MoAenLHofo cnJraBa r.r rex'oJro.llro ero
replrrvecxoft o6pa6o'rxu. A*opou ycraHoBJreHo, qro c[JraB Ti-6A1-10Sc o6la4aer
srrcoKofr yAelrnofi [porr'ocr'ro (ao 25,7 KM) flprr yAoBnerBopr4renr'oii
rrracrl4q'O.Tr'i. 3rz pe:ynrrar'r AonxHBr [ocJryxr4 Tb ocHoBort 4:ra ga:*uefr'rrrx
ACC:TE4OEAHZfi NEPCNCI(TTI BHO.O CIJIABA C B'ICOKI.IM KOM,,TICKCQM MEXAHUqECKI4X
csoitcrs.

{pyrofi MerarnoBeAqecrcuft nogxo4 peara3oBaH Ha o[LrrHoM xaporlporr'oM
crrrraBa Tr-6,5A1-4Zr-2,4Sn-0,95M,_0,7Mo_0,2Si, xru r(oroporo rpennoxeHo
ylpaBJleHue ctpyr<rypofi 3a crrer Mlll(ponefr4poBaHrrr peAKo3eMeJrEHbIM MeraJrJroM -faAoJlrHr'reM' Aerop a:yuz;r Brrr4frH,re 406aaor< (rc 0,2N; faAorr'Hrzs Ha crpyKTypy n
ceofcrea orrbrrHofo clnaBa B JrIrroM, 4e$opruraponauHoM LI TepMoo6pa60raunrrx

rrapaMeTpoB

o6pa6orxu

floxasaHrr oco6esuocrv Soprrupoeauz, iracrrzrl oz_Oa:rr v cvrrurJrr,.oB B
4esopuaponanuou Mareprrarre. coeor<ynuocrb 3Trrx pe3ynbraroB no3Bo,rr4Jro
OIIPEAENIITI, OIITIIM€L]ILHBIE PCXI,IM6I MIZI(POJIEII4PO BAHII.. I4 TEPUUUCCT<Oft O6PA6OIXZ,
IIOB'ICIIBIIIUEC' YCTAJTOCTH'IE XAPAKTEPIICTIIKI,I CIIJIABA NPI4 KOMHATHOft TEITTTEPATYPC



u KparKoBpeMeHHyro flpoqHocrb rrpr4 700oc.

B pa6ore u3yqe'o BJrr{rHrre Mr,KponefrrpoBa'vfl raAorr,rHr.reM Ha crpyKTypy ,n

ceofictna cBapHbrx coe4zuenrafi Jrl,rcroB r.r3 erlLrrHofe cIIJraBa. Onpe4enen cnocq6
cBapKu r,r repMuirecKoft o6pa6otxr4 coeAr4HeHr4l, o6ecneuuearolrrre rroBbrureHr4e

KoMrrJreKea MexaHrrrrecr(r4x cBofr crB.

Xaparcrepucrurca uayunoii rroBn3ur,r. Hay+rar HoBr.r3Ha 4raccepraquonuoii
pa6our fpyurr.rna Z.A. cocrozr:
- B 3Kc[eprrMeHTaJbHOM nocrpoeHr4rr Eorr.rrepMrzr{ecKoro pa3pe3a rpoftuoii
AIrarpaMMIn cocrotrHrrr crrcreMBr Ti-6A1-Sc (ao 10 tracc %o Sc), nogsorrrroqeil
nporHo3r.ipoBarb Qa3oBLre 11 crpyKTypHbre npeBparleHus B HccreAoBaHHbrx crrJraBoB

B r4HrepBarre reMrreparyp or 800 ao 1100"C.

- B YCTAHOBJIEHIII,I 3AI{OHOIT,TEPUOC'rCfr BTI:II'IHTIfr. MI,IKPOJICTIIPOBAHII' TAAOJII,IHI4CM

orbrrHoro xaporpoqHoro crrJlaBa Ti-6,5A1-4Zr-2,4Sn-0,95Nb,_0,7Mo_0,2Si Ha

crpyKrypy lr csofrcrsa Jrr{rbrx, 4esoplrraponannrrx norysa6prararoe r4 oBapHbrx

coeArzHeFrr.lrz, rro3BoJrrlotqnx ocyqecrBn.rrrb rleneHalrpaBJrennrrfi nu6op pexr.rMoB r4x

o6pa6orxu 4lx o6ecneveuur rpe6yelroro KoMrrJler(ca MexaHr4qecr<lrx ceofrcre Li

3KCrrllyaTArluoHHbrx xap ar(Tepr,rcTr.rK.

flparcruvecrcafl 3HaqrrMocrr pa6oru cocror.lT B orrpeAeJreHr4r4 MoAeJrbHoro

cocraBa crrraBa Ti-6A1-1OSc r.r AoKa3aren6crBa efo [epcneKTr.rBHocr[ B KarrecrBe

ocHoBbr 4ll pa-rpa60Tr(I,I KOHCTpyKrIrr HHOrO MareprrJra c errcoKofi ygemuoil
npoqHocTLro.

B pa-rpa6orrce rexHoJrorrFrecrsx peroMeHAaquft 4eQopvaqr.rounofi u repirar.ruecroii

oopaoorKli orlblrHofo xaporpoqHofo crrrraBa Ti-6,541-4Zr-2,4Sn-0,95M,-0,7Mo-
0,2Si vlrrpo:refl.ipoBaHHoro ao 0,2%o no Macce raAoJlr.rHrreM rr cBapHBrx coenuuenrafi

Ir3 Hefo, o6ecneqfisarorqzx sopvupoBaHr]e pefJraMeHTrzposaHHoft crpyr(rypbr r{

BbICOKO|O KOMTIJTeKCa MexaH[qecKl]x csofrcre rprl r{oMHarHoft ti noertneHHrlx
TeMrreparypax.

{ocrorepnocrr, flo.r'ryqenHr,rx pe3yJrbraroe o6ecne-reHa r4cnon63oBaHr4eM

coBpeMeHHOfO rroBepeHHoro o6opy4oeaurzl c Jrr4rIeH3rroHHBrM npofpaMMHbrM

o6ecneqeuuenr, [poBeAeHr,Ieu ucnmasr.rfi u zsuepenuii B co rBercrBnr c fOCT,
xopoullM coBlaAeHIleM gKcnepIrMeHTaJrBHEIX AaHHEIX Il reoperlzr{ecKllx pacqeroB,
ucrloJrb3oBaHr{eM MeroAoB r\tareNtarlt-lecKofr crarllcrltl(u [pI{
pe3yJrETaToB,

3aMeqaHuq:

o6pa6orrce

1) B sagavax, Ha pelreHr.re r(oropbrx HanpaBJreHa .qucceprarlr4oHrtax pa6o.ta,
locraBJleHo Ir3yqeHl4e BrA.tHIIe 3.reMeHToB c TIJIOTHOCTbTO MeHEIrre 4,5 r/cu' na
crpyKrypy u $lrar.rvecnrae csoiicrsa rura;ua (qent 1 Ha crp. 4). B rpe'rrefi rnane



yKa3aHO' rrro Bbr60p [p0B0.4r4nct no reoperr.qecKlrM pacrleraM Ta(, uroobl
rrJror'ocrb crrJraBa 6rrla na 502 taeurure rrJrorHocrrr ctrJlaBa BT6. oanaxo e
orIr4caErir4 fJIaBbI He [pI4BeAeHo IIpI,IqldH nlt6opa roJILKo Si, B u Sc e Ka.Iecrse ral(Ilx
9JIeMeHTQB' u He paccMorpeHrr Mg, ca ra 4p. I(poue roro, He rro'.rrrHo r(aK B
O:".y:tO-""1: roran crrraB Ti_gsi_48, y r(oroporo ro pacqeraM nnor:nocu 6,g
r/crra' (ra6n. 3 ).

2) B onrzcauzlr oco'eHHocreil $oplrzpoaa'r4r crpyKrypbr o,,brrHofo orrJraBa c
faAoJrr4n[eM Ha crp. 16 yr<a^:aHo, qro <...o6nacru e6ruzu o_rpaHrrrl cno6o4urr o:r
nrr4e:rennii ... o2-Sa:u...>.B ro xe BpeMs B creAyroqeft Spate crca:aHo, vro
<llorrarzlro cr2-Sa:rr no fpaHrrqaM rrpor4cxoAr4T o6pa:oeaHr.re curzqr.rAoe). He
rIoH_sTHO, IITO aBTOp IIMeeT B BIIAy.

3)B ra6nr'rqe 6 npane4eno r(oJrr4qecrBo rIrrKJroB Ao pa3pyrueHa, c roqHocrbro
4o 1 qraxla 6es yt<araHr.rx ouru6ru onpeAeneHr,rrr. B rercre Ar{cceprarl'r.r Her
YK€BAHII' HA KOJIII'ECTBO IICII'ITAHHTTX O6PA:qOA V TO'HOCTZ OTPC..EJIEHTI,
xapaKTepr.IcTlrK.

4) B rer<cre Arrccepraur4r'r r4Merorcr florperrrHocrr{. Tar<, pzcyux u 3.1, 3.3 w 3.4
Ha crp' 69-71 , rzuerour,ne r{BeroB}.ro paciur.rQponny, BbrloJrHeHbr e vepuo-6e;rolr
lreo6paxeutrz, qro 3arpyAn fl.e.r r4x alurvs.

LAenaH'bre 3aMeqa'vf, He cHrDr(alor uayvuoft r4 npaKT'qecKofi qennoc:rz
Arzccepraqr.irz ia o6rqeil grrcorcoft orlenKrr pa6orrr.

B qerou [peAcraBJre'Har Ar4cceprarlr' BErrroJrHeHa Ha BbrcoKoM HayqHo_
rexHrrqecKoM ypoBne u [pelcraBrser co6oft 3aroHrreuH]ro HayqHo
xna,rz@v naqaoH')aro pa6ory, a xoropoii o6oc'osaurr HoBbre rex'rrqecKrre
TexuoJrofIiqecKlre perueHrrr pa:pa6ourrz clJraBoB Ha ocnoBe rrrrala, JIerupoBaHHlIX
IEIKI.IMII II PCAKO3EMENBHBIMII SJICMEHTAMI,I C errcoKofi ygenruofi npoqHocrbro, a

replravecxofi o6pa6o:ncr.r Arrrr
Taxxe pex{IrMoB Ae$oprr,raqna, cBapKr.I 14

lepcrreKTr4Bublx uzgetufr. anzaqwouuofi Texur4rc{.
Pesynrrarr,r Ar4cceprarlrro'nofi pa6o'ru, BbrHocrzMbre a 3anrr.rry, lporrrJrr4

anpo6aqr'iro ua 25 uaytuo-rex'r4qec*rrx rconQepeurl uxx, ony6nuxosaHrr e r 7
.IE'ATHEIX PASOTAX, B TOM qIICJIE 6 CrArCii B BEAYU-."X PCIIEH3I,IPYCM''X XYPH€UIAX,
BXOA{rqux B [epeqeHb BAK. pesy:*Tarr,r ArrccepraqzoHnoil pa60*r lroryr 6rrrr
IIcrroJlB3oBar-Ibr B pa3Jlr4qn6rx o6lacr_qx Marrrr4 Hocrpoe HVfl ;irfl
r<oucrpyrrluE u cr4JroBErx ycrauoBoK .

An'ropesepar u ony6nrzr<oaaunrre pa6o*r [oJrHoc,r.bro orpaxaror coAepxaHr4e
AIZCCepTarlliu.

Io rrafruoMy ypoBHro, [oryrreHurrM pe3ynbraraM, coAep)KaHrrro 14

oQoplrrenlro 
''peAcraBneHr{ar Arr cceprarlro'Haq pa6o:ra y.4oBnerBopre.r BceM

I.I3roroBJreHrrr neranefi



cBapxrr>, nporoKon l',1b9/18 or 8 Ma"q 201g
Pe:ylrrarur roJrocoBaHr4, <sa> _ 1 0.

roAa, npucyrcrBoBalro 1 0 qenoseK r.rs 10.

npoTrzB - HeT, BOs.qeplK€LII]rcb - HeT.

rpe6oeanzllr rr.n. 9-14 llonox<enzx o [pr4cyxAenr4u yrreHBrx creleHell.
yrBepxAeHHoNr llocraHoareHrreM npaBr,rrerrr,crBa p@ or 24 ceura6pr 2013 r. Ng g42,
a ee aBTop, lpy''rvn zeaH ArerceeBrzq, 3acJry)Kr4Baer flpucyxAeHux yreuofi creleHrl
KaHAr4Aara rexHwrecr(r4x Hayr( no cfierlr{aJibHocrrz 05.16.01 - Mera,rnose reHLre LI

TepMr.IqecKar o6pa6o:rra MeraJrJIoB LI clraBeB.

orsr,re paccuorpeH Ha sace^a,vv rcase4prr <Mareprzaron ere'rrfr) Irr4Tr)s.,

Orsr,rs cocraBJreu AoKTopoM TexulrqecKr4x Hayr(, npoQeccopov r<a$egprr
Mareplralrone re'rrfl, Irr'r' E, cBapKrr - I4goroerrN4 Bnagnurzporr.r AHaror'eBnqeM

3aseAyroqraft raQe4poft
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