
OT3bIB
Ha)'rrHoro pyKoBoAlrTeJrr Ha ArrccepTarllroHHyro pa6ory

,IJoan Txe Xoarr
<<Oopnruporarue ronrorrJrenoqnbrx lr3ontrpyrcqlx croeB c nrrcorofr Auarerrpnvecrofi

flpoHrrrlaeMocrbrc Ha ocnoBe AsofiuHx oKcrrAoB peaKTlBHbrM MarHerporrHbrM pacnBrJreH[eM),
lpeacraBneHH]'ro Ha coficKaHr,re yqenofi crenenu rau,qu.qara rexl ,IqecKl,tx HayK rro cfleqrraJlbHocrlr

05.27 .06 <Texnororuq u o6opyAoBanue Am lporr3BoAcrBa [oJryrrpoBoAHrrKoB, MarepfianoB I
npr,r6opon sler:rponnofi rexnuxr.r>

,{oan Txe Xoanr s 2019 ro[y nocrynlrJr B acnflpaHTypy YO <Eeropyccrui rocyAapcrrenunfi
yur,rBepclrrer unt[opruarmu u pa"4r4ogneropourrK[o) AJrr o6yvenur no cleqrraJrEHocryr 05.13.13
<Cr.rcreurr, cetr,r u ycrpoftcrBa reJre(oMMynrnrarlufi>. B 2020 roay B cBt3I,I c I,I3MeHeHteM
Ha[paBJreHr.rr Ar.rcceprarlrroHHbD( rrccJreAoBarl,rfi 6rur nepeaegen na rat[e4py enerrponnofi TexHEKrr I.I
TexHoJroM[ 4;rx o6yuenr,lr rro cleqrraJrbnocm 05.27 .06 <Texnororuq u o6opylonauve Err^
rrpo[r3BoAcrBa noJrynpoBoAur,rKoB, MarepuaJroB r npn6opop enerrponnoft rexHuKrrD.

B nepuog o6y.renru B acflupnrrrype [oau Txe Xoanr pa6oran r I{enrpe 2.1 <<Llortgo-
rrJra3Menubre cucreMrr r,r rexuoJrorfifi>> . HI4q EfyI4P r,r BbmoJIritJI EayirH6re r,rccJleAoBarr[t,
HanpaBneHHbre na paapa6orry [poqeccoB tfoprr,ruporanrr rouKr{x rrJreuoK ArrgnexTprr(oB c BblcoKofi
ArrgJreKTpr{qecKofi nponr.rqaemocrbro Ha ocHoBe cJro)KH6D( oKcrrAoB lr rexuoJroruu ipopnrnponanux
crpyKTyp Mer{IJrJr - ArgneKTpux - noryfipoBoarrr.rr. I4ccneAosaurrf, upoBoa}rJr}rcb B paMKax
BbrrroJrnenur HayirHo-r,rccreAoBareJrrcKr,rx pa6or <Paspa6orra MeroAoB rronHo-nJla3Melrnoro
ipoprr,uponanur cBepxroHKr.rx rrnenoK Arrgnercrpr,rKoB c BblcoKofi gr,renerrpr,rvecrofi nponnqaeuocrrro
Ha ocuoBe AsofiErrx oKcrrAoB aJrr ucrroJrmoBaHur B KaqecrBe rroA3arBopuoro gusnerrpr,rra KMOfI
crp)'KT)?)) (2021--2025 rr., Jtlb lP 20212854), <<Paspa6orra MEroAoB r4oHHo-rrJra3MenHoro
r[oprrrr.rporauur aKTrrBH6rx cJroeB Ha ocrroBe nerlpoBauuoro oKcEIa BarraArrr AJrr r,rHTer-paJrEHbD(
HeoxJrax,ua€MED( rerrJroBrx AerercropoB> (2021)025 rr., Jtlb fP 20212680) ffIHI,I <@otonura u
gJreKTponn(a 4,rr unnoraqr.rfi>, ..Paspa6orra (pusuro-rexnr,rvecru4x ocnoB <[opur,rponara.r ronrurx
lnel{oK HrITprrAoB LI oKcI,IAoB Irp[ ucnoJIb3oBaHIlI,I I,IMnyJI6cHoro yHrrrloJrtpHoro r,r 6unonqpgoro
nr4rar rr MarHerpoHHBD( pacrb rrmerlubrx cr{creM>> (2021-2025 rr., No fP 20212275) fTlHl4
<d(onneprenqur -2O25>>, xostitc'rseunoro aoroBopa Ha BrrrroJrueuue HIIP ilb 21-1183 <<llccre4oraure
lpoqeccoB peaKTr,rBHoro MarHeTpoHHoro HaHeceHr,rr ToHKItx rrJreHoK oKc[uoB n rr,rnorocnoit$x
cTpyKTyp c ucnoJrb3oBaHr4eM nepeAarrHoro Bo BpeMeHHoe rroJrb3oBaHrre TexHoJroruqecKoro cTeHAa, Ha
ocHoBe oJr)ryeHHbrx AaHHrrx flpoBecrrr ]"roqHeHne r repuipuraqno pacve'ruofi MoAeJr[ flpoqecca>>
(2O21-2O22 n, saKa3. r - COOO <I,Irorer-M>, r. Mrncr, PE).

Pa6ora naA 4r,rcceprauuefi Beracb pr4TMrrqHo r.r B coorBercrBr.ru c KaJreHAapHbrM rurauoM
o6yrenur acfifiparrra. 3a npenax pa6orrr na4 4uccepraqzefi ,{oan Txe Xoanr npoxnul ce6r
ctf opuuporanuuMcr yrreHbrM, cnoco6nrna caMocrorreJrluo peIrrarr Ha coBpeMeHHoM ypoBHe
cJroxrrbre [ccJreAoBareJrbcKr,re 3aAaru. ,{oau Txe Xoanr .rsrrsrc.r aBTopoM 13 nayrnrrx ny6rurraquft, n
roM qr,rcJre 5 crarefi B perleu3npyeMblr( HayqHBrx xypuanaq 8 crarefi a c6opnrxax MareptaJroB
HafrHED( xouQepeuqufi.

Haynrrre r,tHTepeclr .{oau Txe Xoanr naxoArrcg n o6lacrr,r r,r3) reHIrJI rlpoqeccoB roHuo-
nJra3MeHnoro lpopunponannr ToHKLD( nJreHoK oKcfiAoB Ha ocuoBe Ar.rsJreKTprrKoB c rrrcoroft
AngneKTpr,rqecKofi nponuqaenrocmro u MOII crpyKTyp Ha rrx ocrroBe. B xoAe nposeaeHrrf, HayqI{EIX
uccne4orannfi .{oan Txe Xoanr nccleAoBaHlr rrpoqeccrr pearr}rBHoro MaxnerpoHuoro pacnbrllel ,u

cocraBHbD( uuurenefi, ycraHoBJreHbr 3aKoHoMepHocr[ BbrcoKoBar(yyMHoro pearrr.rBHoro pacrlbrJleH]rt
cocraBubrx nrnmenefi [ppr coBMecruofi r,r par4emnofi noAa.re ra3oB B KaMepy, 3arouoMepHocru
I.I3MeHer{[t cooruorlreulrt LII{TeHcLrBHocrlr KoHrporrHbD( ttuY;zfr, orlTrrqecKoro rr3JryqeHllt
nos6yxgennrrx aroMoB MeraJrJroB B rrJrdlMe MaruerpoHuoro pa3prAa rrpu BbrcoKoBaKyyMI{oM
pacrrbrJrenulr Ti-Al, Ta-Al, Hf-Zt, Ti-Zr cocraBnbD( Irrr,rmenefi, rrro no3BoJIuJIo parpa6orarr uo4enr
MarHerpoHHoro pac[brneHrrr AByxKoM[oHeHTrrofi cocraBHoi MErrreHu r.r MeroAr.rKy KoHTpoJrupyeMoro
HaHeceHr.rr ToHKrrx rrJreHoK cJroxHED( oKc[AoB MeTO,qOM peaKTI{BHOTO MaTEeTpOHHOTO paClbUIeHI'Is



COCTABHLD( MI'IIIEHEfi Il IIOKA3AHA BO3MO)T(HOCTb XCIIOJIb3OBAIIE TAIIHOTO I(JITICCA B KAqECTBE

AusreKTpr,rqecKr{}( cJroeB coBpeMeHEbD< MOfI I{C Bbrco(ofi rrJrorrrocrr{.
Cne.qyer orMerlrrb, rmo no[] reuurre cor{c(areJreM Hayrfirre u [paKTr.rqecK[e peynbrarBl

BEeApeHbr B f{e6Hbrfi npoqecc na rarfe4pe 3TT EfyI4P B KaqecrBe MarepririlJroB Jrenlr.roHHoro Kypca
<flymorrre fi rrJra3MeHHEre rexuo;rorufiD. Tarxe noryrenr$re B Arrccepr:aquounoft pa6ore
Teoperr,rqecKr4e rr 3(clep[MerrraJrbHbre 3aKouoMepHocrr4 r,r, B rracrHocrr,r, pa3pa6orarfiar rlreroAr,rrca'
KoHTponr4pyeMoro HaHeceuur rrJreuoK cJroxxbx oKcrrAoB 6y.qF n 4anrnefiurerra ucrroJrE3oBaHa B
<Orpacnenofi na6oparopr,ru HoBbD( TexHoJrorurfi r,r MarepvaroBD OAO (I4HTEfPAJI> - y[paBnrrorqat
KoMflaur,rr xoJrarrnra <I,IHTEIPAJI). Peyrbrarbr ,urrcceprarlrronHofi pa6oru

Bce sr[xecxa3aHHoe no3BoJrrer cAenarb BbrBoA o BbrcoKoft naywrofi rna:rr,rt[ru<aqun ,{oan Txe
Xoarrr ra gnaqr.rnaocrx nolrfreuHbrx B Ar.rcceprarlurr pe3yJrbraroB r{ccJre4onanufi .

Cvzraro, .rro ,{oan Txe Xoanr 3acJry)Kr,rBasr flp[cyxAeHrrr yqeHofi crelenrr KarrruAara
TexHr{rrecKr.rx HayK rro cneq[zrJrbHocrr{ 05.27 .06 <Texuononr.r r,r o6opy.uoraune A]rr [porr3BoAcrBa
[oJry[poBoAnr,rKoB, MareprraJroB r,r npu6opor srercrponuofi rexHlrKrD) 3a:

I. Ycranosreubre 3aronoMepHocrn B6rcoKoBar)ryr{Horo pearTr,rBHoro pac[brJreHr,rs Ti-Al
cocrasHofi MrrmeHr,r IIpI,I coBMecrHofi (cuecr ArlO2 no,qaercr B o6racrb ruurueru,r) r,r par4enrnofi (Ar
floAaerc.s s o6racrr Mr,rlreHr4, 02 flo4aercfl n o6nacrr uo4roxru) rroAaqe fa3oB B KaMepy, cpaBHeHrre
Korophrx floKatauo, qro Ll crroJrl3oBauue par4enrnofi Fa3orroAar r no3BoJrrer t[oprrauporarr rrJreHK,I B
nepexoAHoM pexrrMe pa6orrr cr.rcreubr rr yBeJrlrqlrrb co.qepxanne K[cJropoAa B rrJrerrrax oKcI,IAa
Tr{TaHa-aJrroMrrHst c 4548 a't.Vo Ao 6044 n.Vo, qro o6ecrrerMBa€T yBerurreHr,re cKopocrrr HaJreceHI.It
rrJreHor c 0,02-0,04 nrr,r/c Ao 0,05--0,15 ru/c, 4uenerrprrecxofi flpox]rrlaeMocrr,r c 7-13 ao 1713 u
cnrrx(eur{e Au3rreropuqecrurx norepr c 0,025-{,04 ao 0,01l-{,02 Ha qacrore 1 Kfq;

2. Vcranonnennyro 3axoHoMepnocrb lteMeHerrus cooruomeHnt uHTeHcltBuocrtr KoHTponbHED(
rmrnfi onrzqecroro r{3ryqeur.u Bo36yx.qeHHBD( aroMoB MeraJrJron AII (396,15 ma), TiI (395,82 nrrr),
ZrI (338,23 uu) Hfl (368,22 ulr) Ta (481,27 nu) n nnasrue MarnerpoHrroro pa3ptAa rpu
BbrcoKoBar)ryruuoM pacrbureHu[ Ti-Al, Ta-Al, Hf-Zr, Ti-Zr cocraBHED( nauueneft, flocrorHrroM o6trIeM
pacxoAe rason 60 ur/rraun u rrcMeHeHr{rr (oErleHrpaUu}r rr,rcnopoAa n Ar/O2 cMecu ra3oB or 0 Ao 100 %,
IIoKa3BIBatroqe., rrro coorHoIIreHI.Ie aroMnoro coAepxattrtt MeraJIJroB g Haxoculrofi nnenxe ar,rnefino
3ilBuclrr or cooruorrreHr.rr uHTeucr.rBHocrrr rr,rur,rfi onryrqecKoro u3ryqeunr 9Tr4x MerairJroB, qro

nossonrer o6ecneqr,rrb KoHTporb cocraBa nJreHoK cJloxHblx oKcI{AoB;
3. flpe4;roxennrfr rr.rexaxugrr.r pacflbrJreHrrr cocra3Hbrx rranueneft s cpeAe Ar/Oz pa6oq,rx ra3oB,

o6GrcHrroqnfi n3MeHeHrIe oTHocr,rTeJlbHoro aToMHoro coAepxaHur MeTaJrJroB Ce/Cris rrJreHKe oKcIrAa
rfiTaHa-aJrroMr,rHut or 0,52 ao 0,36 c MrrHr,rM)MoM npu f62 : 12,5 % 4;r.r conuecrnofi u foz: 30 %io ws
pargenrnoft ra3onoAaqr,r, sa cver (fopunpoBaulrr rrJrenoK oKcrraoB Ha rroBepxuocrr{ Ti n Al qacr:efi

MI,IureHI,I t,t pa3JII,IrMeM crcopocrefi oKrrcJler rt gTux Mer:IJIJIoB, rrro no3BoJlter ueJreHalpaBJIeHHo
ocyrqecrBnrrb B6r6op pexlMoB HaHecenur rrJreHo( cJroxurrx orcruoB;

4. Parpa6oraarr,.ro MoAenr MarnerpoHHoro pacrrBrJreur.rr AB)nKoMrroHeHTHofi cocrannofi
Mlrmeurr, yqfiTrrBauou1yrc pacflpeAeJreurre flJrornocrr-t rronHoro rora Ha MlrrtreHu, KogQ(bflqneuTbl
pacrrBrJreHrrr E r,roHHo-gJrerTponnofi grr,rr,rccuu pacnrrlrreMrn< MeraJrJroB rr r,D( oKcr,rAoB, rr cKopocrl4
xurrrr.rqecrofi peaftqul,I o6pa3oBanur oKcrr,qoB, KoTopar rro3BonrEr rrporHo3r,rpoBaTE c rrorperllHocTBlo
Ir,resee l0 o/o COOrnOnrenue coAepXaHIIt MsIaJIJIOB B HaIIOCIIM6D( IIJIeHKax CJIoXHbD( OKC'IIOB npI'I
rBMeHeHr4r,r KoHrleHrpaql,Iu Kr,rcJropoAa B A/Oz cMecll ranoB oT 0 Ao 100 o/o II.qasreHlrl-I B KaMepe MeHee
0,1 fI4 u'ro u o6ecfiesr,rBaer o6ocuoBauHBtri arr6op pexr,ruoB HaueceHrrr 4lrgre(rpu"recrrx( nJIeHoK
cJroxHhrx orclLqoB npu peaxTr,rBuoM pacflBrJreur,rr,r cocrasuEo< l{fiureuefi.

HayuHufi pyxonoAnreJrb :
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