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Ha Ar'rcceprarluoHHyro pa60Ty MaNroHrosofi Haraftz Arercau4ponHbr Ha reMy:
<Bru.sHr.re o6parauoro JrefapoBaHr4r BoAopoAoM Ha crpyKrypy' flapaMerpbr
cBepxnracrr4r{ecr<oil 4e$oplrarlr414 BErcoKOJIerupoBaHHoro r[TaFroBofo crrJ]aBa

BT23>>, [peAcraBreHHoft ua coacxauae qesofi crefleHr] KaHAI4Aara rexHr.rqecKr.rx
HayK no cfleqrzaJr6Hocrr4 05.16.01 - <Mera:r:rose neHj1,e n repMr4qecKaq o6pa60:rna

MCTANJIOB IZ CNJIABOB)).

Bonpocalr n:azuo4eilcreur rr4TaHoBbrx crrJraBoB c BoAopoAoM B

Jrl4Teparype yAeJreHo 6o;rt'troe BHaMaHrle, a s{rQexrrannocrb BoAopoAHErx

rexgo:roruil lor{a3aHa r,rx ycnerrrHblM BHeApeHrreM B npor.r3Bo4crno. OgHaro

paspa60rauuue rexHoJrofr4r{ecKrze cxeMbr yflpaBreHl4q crpyr<rypofi ]r csoficrsaN4r.r

orHoc-srcr B ocHoBHoM K CX,-, nceBAo cr,- u MaroJrefr4poBaHHr,rM (cr+p)-rl1raronrru

cnJIaBaM, TOrAa KaK IlHTepecHErM _SBnfleTC, BpeMeHHOe JIerI4pOBaHAe BOAOpOAOM

BbICOKOJIEII4POBAHHbIX, TPY4HO4CQOPMI1PYEMBIX TIITAHOBI,IX CIIJIABOB C UEIb}O

cHr'rxeHr4q corporrrBJreHr4x 4eQopvaqrer.r npr4 [pon3BoAcrBe nonysaSpurcaron.

Cyrqecreyer IIOTeHqr.raJIbHat BO3MO)I{HOCTB IIp14MeFleHa-s xoiun:rer<cHofr

ao40po4uoir rexHoJrorrrrr r correraHz-{ repMoBoAopo4uofr o6pa60rr<u (TBo) c

nracrzqecrofi 4e$opiuailueii ' AJr.[ no yqe.Hufl rz3 nr4croBr,rx nony$a6pzr<aron

crrJraBa BT23 sbrcoxonpoqHbrx usgetmfi c lrcrroJn 3oBaHr4eM cBepxnJracrr4 qecKorn

4eQopvarlnz (CIID.

B Hacroxrqee BpeMq Arr cBepxrrJracrr.rqecxoil SopuoBKr{ ncnoJlb3yrorc,

JrncroBbre nonyQa6pura:rbr r.13 cnJraBa BT23 c coAepxaHrreM arTroMrrHr{, ne 60lee
5,5 *acc.%o, qTo cyrqecTBeHHO OrpaHr4quBaeT noTeHrlt4 a,rrHrrfi pecypc npoLrHocTr4

uzne.oufi. Eolee n;rcoxreii yponenr, ceoficre rr.roNer 6urr EoryqeH B cJryr{ae

pa3paoorKr'r rexHonorr4r.r npor43BOACTBa nr4croBbrx nory$a6prznaroB i{3 cnraBa

BT23c co4epxa'rreM anroMr4'us Ha ypoBHe npeAe:*uoii pacrBopr4Mocrrz. [pu
lpor43BoAcrBe JrucroBf,rx nony0a6pzr<aros oco6euHo BaxHo yrlrrblBarr, Borlpoctr

bHOCTb TEMbI

oopa3oBaHus TeKCTypbr, oAHaKO B 4.sHr4e BoAopoAa Ha rpopunponanue



B6rCOKOrlporIHr,rx

pa3pa6orKa

roryrreHur JrrrcroB'rx noryoa6przKaroB r.r3 rrJlr4Tbr crrJraBa BT23, coaepNauefr lo
6 ,5 uracc .o/o €L]IIOMI4HI,I', o6:ra4arorqrzx IIOBbIIIIEHHbIMI{ NOKA3ATCJI'MI{

cBepxlnacrr4rrecroi 4eQopu arJvx u flporrHocrHbrMrl xapa*Tepzcrr4KaMr', rBJlrerc,
axryanrno[.

Xapgr<Igpl4qrlara pAOeTu

crpyKTypbr B Tr4TaHoBoM cn:rase BT23 B 3aBr,rcrzMocrrz or reMrreparypbl
HaBoAopoxr.rBarotuefo oTxrrra, KOHrIeHTpaqur4 BoAOpoAa rz TeMnepaTlp[,r

refa3aunr{. llo pe:y:'braraM npoBe.4eHHbrx uccreAoBauzfi nocrpoeHa Ar{afpaMMa
<Qa-:oelrfi cocTaB KOHIIEHTPAII14f, BoAopoAa TeM[eparypa
HaBOAOpO)KrrBaroqero or)Kr4fa)). TaxNe aeropoM r,rccreAoBaHO sOpur.rpoeanue

Qa3oBoro cocTaBa' cTpyKTypbl I4 TeKcTypbI Ha BceX TeXHoJIouuqecKrrX cTaAr4rX

loryqeHr.r gK.neprzMeHTanrHoii naprlrz rr4croBoro fioryoa6pr4 Kara a3 cnJraBa

BT23 c rrcno.r'r63oBaHr4eM KoMnneKc'ofi ao,opo4Hoi.r rexsonorza, Brsrrcqarcuet
BpeMeHHoe BBeAeHr.re B crrJraB BoAopoAa, rracrr4 qecKylo 4esopvaqlto u
noc,TeAyrotllai'r ear<yyvHr,rfi orNnr. llpoae4eu6l MexaHar{ecKrze I{crr,rraHu,
Jrr'IcroB, rloJryqeHHbrx rlo 3Kcrlepr4Meura,rr,uoii rr npoMbrrxneHnofi texHo.norr.r_qiv.

o6rqzii ypoBeHr' [porrHocrr4 y o6pa:qoa, noryqeHHr,rx c ]4cnorb3oBaHueM

KOMIIreKcHOfr eogopo4uoii TexHo.rrorr 4 B6rrrre, qro cB{3aHO C 6Olee B},rcoKI4M

COACP)KAHIZCM B HI,IX AJ'IIOMAHTTX. IIPOECIEHHbIE ACCNCAOBAHIZ, IIO3BOJII4J'IIi A-BTODV

pa:pa60'rarl rexHoJrorr4qecKyro cxeMy noryqeHrlq Jrr4croBr,rx noriysa6pzraroe re:

Tr.rra'oBoro crraBa BT23 c cy6uzrporpzcraruu-{ecxoil (cr+'2+p) _ crpyKrypor4 c
pa3MepoM crpyKrypHhrx cocraBrr.{rourzx 2 00_400 HM, ro3Bon_srorqefr o6ecnevzrr
Br'rcoKre xapaKTepr4crr.ric' cll{. Ha sar o-{ure,frbHoM srane pa60rrr aBTopoM

pa^:pa6orana rexHoJroflu CIII :'.rcra r.r3 crrJraBa BT23, co4epx aryero 6-6,5%o AI,
c nocJleAyrorqefr ynpovHxrorqefi repuoo6pa6orxofr, uro
npor{Hocrb Marepr4ana sa 40o/o.

crpyKTypbr 14 TeKcrypEr B

tl3yrteHo HeAOCTaTOqHO.

[poKaTe z3

llosrorray

(cr+B)-ruraHoBbrx cnJraBax

aogopo4uofi TexHono {ti

B pa6ore n3yqeH6r 3aKoHoMepHocrur $oprr,trpoeaHua Sa:onoro cocraBa 14

n03BOJIrrJlO yBeIr4r{I4Tb



Hay.rHaq Hoeusua raccepra[r4ouHofi pa6orsr 3aKJlroqaerc, B:

- nocrpoeHrrrr reMneparypHo-KoHrle'TparlvoHuofi 4lrarpavl*r $a:onoro
cocraBa cr4creMbr crtaas BT23 - BoAopoA;

- ycraHoBneHuu yc:loanit o6paaonaual B Lracrr4rlax nepeuvuofi cr_Sa:rr

ITUTCPOO6IEUOB C IIOBbIII]EHHbIM tUIIOMI4HI{CM C IIOCNCAYIOTqI4 M B'IACICHT4EM

ynoprAoqeHHofr cr2-Qa^:u (Ha ocuoee Ti3Al), u onpeAereHr{r.r reMneparypHo_

BpeMeHubrx flapaMerpoB ee ycroiivunocru;

- onpeAeneHur4 3aKoHoMepHocrefi s,ru.sHz, BoA poAa ua $opvrzpoeaurze
crpyKTypbr n rer<crypoo6pa30BaHr.re B rop{qeKaraHofi rlrzre Ii: cn:raea BT23l

- lpopMyJrnpoBaHzr.r ycnoBzfi npone4eHlu repMoBoAopo4nofi odpa6omz lr
nracrra'recroft 4eQopnraqr,rz 4:ra Qopnupo BaHufl B Jrr4croBoM nonysa6parare
cy6vurporcpacra.uu-recKoil crpyxrypbr.

flpaKrflqecxa.s guaqrll4ocru Ar]cceprarlrroHHofi pa6ortr cocror4T B:

- pa3paoorKe rex'oJrofnr4 flonyqeHafi rr3 rop{qeKaranoii ruuru crrJ.laBa

8T23, coAepxaqefo 6-6,5% Al. rrr4croB c cy6 uuxpo r<p rz c'ra.,r:rra.{e cxoft
crpyxrypofi, o6ecneqneauqeil Harzryvlrr4e xapar(l.epr4crr4Krl cBepxlJracrlrqHocrr4

(ltanne Ha[prxeH]4r reqeuar n sax6o:rr,mee orHocr{Te.rbHoe y4nzneHr.re);

- pa:pa6ori<e cxeMbr loryrr euun uzpe''ufi r43 crrJraBa BT23 c rpoqHocrbro
1 100- 13 00 MlIa c acnonb3oBa'r'r eM cBepxnnacrrqecxoii 4esoprraaqurz.

NOJIYIIEHH6IX PC3YJIbTATOB OTIPEACJI,ICTC,I [POBCAEHVCM

ucn.'tattui't u rzsivepenafi n coorBercrBr4r4 c focr, r4cnorb3.BaHr,reM

coBpeMeHHoro o60pygoraHr'u c Jlr4rleH3rroH'r,rM rrporpaMvHr,rrra o6ecner{eHueM,

coBrraAeHI4eM 3KCnepuMeHTaJIbHbIX AaHHbrx r.I TeopeTI{lIeCKLtX pacqe.loB,

IZCrrOJIb3OBaHrzeM MeroAoB Uaterr,ratuqecxoti crarrrcrr4Ku npv o5pa50rxe
pe3yrbTaToB.

llo 4r.rccepraquonuori

cneAyrorqfe 3aMeqaHur:

1. Anrop rroBceMecrHo

TeMnepaTypa).

pa6ore MalaoHrosofi H.A. MoxHo cneJrarb

r4cnonb3yer He KoppeKTH;ri.r replrzu ((HopMaJrbHas



2. Coeepureuno He [oH.rrHo r]orBJreHr4e Ha cro.ll I $pasrr: (C
yBeJrr4qeHr4eM B crpyKType KoJruqecrBa B_$as;r, u 3Har{r.IT,

yMeHbrrreHr4eM coAepxaHr4f e uefi B - ta6uruzupyroqzx sJreMeHToB.)

3. llouevy-ro se 6.,rnra lpoBeAe'br 
'cnbrra'r4, 

B ycJroBr,r{x CII npz 6olee
BbrcoKux reMrreparypax u Apyrrzx cKopocrrx 4e$oprraaqrall c

AOCTI,IXeHT4 eM gKCTpeMyMa, T.e nrfl Bbr{BJreHr4' orrTr4M€urbHLrx

napaverpoe CII{?

4. Ha vofi B3rJrtrA, He coBceM KoppeKTHo loBopnrb o roM qro

<pa^:pa6oraua rexHoJrofruecKar cxeMa cBepxflnacrr4rrecxofi $oplroexz>,
BepHee rexuoJrorlrlrecKas cxeMa cBepxflJracrr,rqecxofi 4eQoplrarlzu. T.r<.

(poprvronr<lr n pa6ore He rrpoBo.4r4rrocb.

5. B u.1 BbrBoAoB no fnase 5, roeopurcx o roM, qro dlpz npoeegeuurz

ucnsl asurt Ha cBepxnJracrr4rrHocrb co3AaHr4e B CrrJraBe rerepoda3noft

crpyKTypbr, co4epNarqefr Her(orepeHTubr€ irocrr{r{br cr(2_ u o[_6a3

no3BoJrter g 3 pa:a nogttcurr nracrr4qHocrr tto cpaBHeHI4Io c

o6pa:qarrau, Bbtpe3aHHbrM rr r4s nJrr4 Tbr, lo,ryvenHofr rro

nponarrurneHuoft TexHoJrorzfi.)) 3ro He coBceM Bepro.
Yneluqzlocb orHocr4TeJrbHoe yAJrrrHeur.re npz pacrrxenr4r{ B

ycloBrzrx CnA .

c4erauurre 3aMeqaHlis He cHrrxalor o6rqefi no:roxztenrgoi orleHKlr

Azcceprarlr4oHuofi pa6orrr.

Pa6ora B.r[oJrHeHa Ha BbrcoKoM HayrrHoM ypoBHe 14 rrpeAcraBJrre'r co6oii
3aKoHrreHHyro HayqHo-KBarfi(przxaqlroHnyro pa60ry, n roropoi peureH6r Ba]KH6re

3aqaqrr u3y.leurfl Brrr4flHLrfr o6parurr.roro Jrerr4poBauz, Bo.qopoAoM Ha crpyxTypy I.t

TeKcrypy BlrcoKonerr4poBaHHoro rr4TaHoBofo cnJraBa BT23 14 CO3naHr,It

eo40po4Hoii TeXHOJrOrr4r4 rioryqeHnr JrrrcroBbrx no:rysa6pur<aros ug cnraea BT23
C IIOBbIIICHHBIMII IOKA3ATEISMI,I CBCPXNNACTI4IIHOCTIZ 14 NPOqHOCTHbIMH

xapaKTepr4crr{KaMr4. Texcr gzcce prar\url HarvcaH TexHl4qecKv fpaMo.r.HbrM

-'I3I'IKOM.



Anropesepar a ony6nzroBaHHbre pa6orr,r roJ,rHocrbro orpaxaror
c oAepxaHr{ e Inc cepT arfrrr4.

IIo HayqHoMy ypoBHro, [oryrreHHr,rM pe3yJrbraraM, coAepxaHr4ro 14

oQopuneHuro [peAcraBJreHHar Ar4cceprau r.o'Hafl. pa6ora yAoBnerBoprer BceM

rpe6oeauzrnr ir.r. 9-14 llo,roNeHlt-s o [pi{cyxAeHr4r4 yrregbrx creleHerz,
yrBepxneH'ona llocraHosre'r4eM rrpaBr4TeJrr,crBa p@ or 24 ceura6p_a 2013 r. N
842, a ee aBTop, Marraoirroga Haranrq A,rercau4porua, 3acJrylKtrBaer
IIPT4CYXAEHI4' YUETOfr CTCIIEHIZ KAHNI4AA:TA TCXHI4qCCKI4X HAYK NO CTCIII4AJIbHOCTI4

05 ' 16'01 - Meranrore4eHae a repMrqecKa.q o6pa6o''<a MeraJrJroB 14 cnJraBoB.

OSnqaanrutri onnonenr
llo:rtnun Bna4uclan tr4rope
reHepa,rrurrfr AnpexTop
K.T.H., AOi_leHT

OOO <Hayvuo-npor43Bo enze <<Tutanr>
107497, r. Mocxna, yn. Mo 9, crp. t
7720739@marl.nt
http l//www.npotitan.rul
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