
OT3bIB
oQuqnarrbHoro onloHeHTa

Ha Arrcc eprarlruo Co.nonr6na ̂ f, pocnaBa An enca HA poB r qa

<<OoprupoBaHrre MeroAoM 6rrcrpofi repnroo6pa6ornn 6aprepnblx cJroeB AJIfl
KpeMHrreBbrx ArroAoB lllorrnr c yJryqrIeHHoE eHeproeQQeKTHBHocrbIo>>, npeA-

craBJreHrryro Ha cor{cKaHlre yreHofi creleH}r Aolcropa rexHuqecKllx HayK no cneIIH-

aJrbHocrn 05 .27.01 - TsepAoreJrbnafl, gJreICTpoHLIKa, paAnognelcTpoHHbre KoMrIoHeHTbI,

MLrKpo- [r HaHo3JrercrpoHr{Ka, npu6opbr Ha KBaHToBbrx sQ$erctax

7. Coomeemcmnue duccepmaqaa cneqaunbwocma u ompacilu Huynu, no Ko-

mopbul, oHa npedcmaarcHa R saulume

,{era:rsuufi arrtrJrrr3 coAepxaH}It A}Iccepralu[I, a raKxe [crIoJIb3oB{tHHED( Me-
ToAoB rro3BoJrter 3axJlloqr.rrb, rrro Allccepraqlrt coorBercrByer rryHICTaM 3.2,3.4r 3.5

fiac[opra creq[anrHocrr{ 05.27.01 - TnepAmemnat eJIeKrpoHIlrKa, pa"qrogreKrpoH-

rrbre roMrroHeHTEr, MlrKpo- r,r HarrogJleKrpouura, upu6ophl Ha KBaHToBror eQ$eKrax,
oTpacnlr HayK - TexHHtIecKHe.

2. AwttyurbHocmb meMu duccepmoquu

B nacrosqee BpeMfl co3AaHHe coBpeMeHHbIX oHeproc6eperalolrlnx TexHoJron{fi,

o6ecue.rfiBaroqrD( Mrrrrr{MaJrbHbr€ norepn enerrpuvecrcofi guepru}r nesosMorgo 6es
r{crroJrb3oBarr}rr coorBercrByroqefi rr,rnrposnerrpoutrofi IoMrIoHeHTHoft 6asu. K
nar,r6onee eneproer[r[errurnrnu ycrpoficrBztM B cxeMax BbrlprMJreuur gJreKrpl{Eleclao-

ro rora orHocrrcr ,ulomr Illgmror, r{crroJrb3yrorryre BrruprMJrrroryre csoftctBa roH-
TaKTTOB METaJUT - [OJrylpOBOArrUr. ,{u coe4aruu mroor npn60poB c 3aAaHHbIMI,I xa-

paxreplrcrlrKaMn 6aprepon rpeSyrorcx rexuoJlomu r[opuupoaanur [porDKeHHED(
6es4e(perinrrx rpaur,rq pa3AeJra MeTaJIJI - [o[ynpoBoEII,IK. C Aannofi rorIKI,I 3peH[t
nan6oaee nepcnerrruam,nu MeroAoM ll r[oprrrnponarrnr .rRlrterct ,uur[r$ysnornrnft

' clruTe3 cJroeB cr,r,Jrr{qrgon 6rrctpofi rcpuoo6pa6ormofi }rerarr}rllecKl'D( cJIoeB Ira

KpeMrrr{rr. ,{Ncceprarprounar pa6ma Corogr€sa fl.A. nocaxulena paspa6otre rexuo-
JronlFrecKrD( [poqeccoB r[oprtarponannr 6aprepnux cnoeB 4{oAoB lllorn<r,r c y[paB-

pe:rynbmamog duccepma4uu u Hayqwbrx nonoJ1ceHuit,

JrreMbrMv raouraxrno-6apreprrErMr{ csoftcrBaMlr nyreu 6ncrpru< repuoo6pa6mor
cucreu CrlSi, Ni/Si, Ni-Pt/Si u Ni/PUSi, .rro, 6eoycnorHo, yra3brBaer na arrya-nr:----._
HO CTb TeMbr AHCCepT A\r4r4.

3. Cmenerub HogttsHb,

B btw o c tu|tbrx H a 3 at4urny

B 4ucceprarlnoHHofi pa6ore pa3pa6oraHbl HoBbIe rexHoJlorurlecKlle npoqeccbl

r[op,rnponanux npouxerrHED( 6aprepxru< cnoeB ArIoAoB Illoruor c sagarurrrun cuoft-



cTBaMII, qpeAHa3HaaIeIIIIED( AJIf, gKcILIryaTaIIlIIt B pa3nllrqHED( TeM[epa1ypHhlx Wrafia-

3oHalx, [t rrOJrJ reHBI CJIeAiIOU+re HOBbIe HAyqHbIe pe3yJIbTaTEI:

1. Paepa6oraHa Susurco-MareMarlrrrecKtur MoAeJrb HarpeBa BbIcoKoJIerI4poBaH-

rrED( KpeMrr[eBbrx flJrErcr]rrr, o6ny.raeurur c o6patnofi cropoHbl HelorepelrrlrbrM [oro-

KoM I43Jrfreur{f, uocronnroft rurorHocrll, ocrroB{IHHafi Ha ypaBHelrun necraqnonapnoft

Te[JronpoBoAxocrn, uogu$rqrltpoBauuat [yreM ]rquaElranur rosQQ[qLIeHTa npeo6-

PA3OBAHLI'I MOryIOCTTI IICTOWIUKA I,I3N}^IEHV,ff B NJIOTIIOCTE MOIIIHOCT}I IIOTOKA }€JDTqC-

HL4t II l€BecrulD( TeMrleparyprrrD( 3aBuclrMocrefi nnorxocrll I{ Tenno[poBoAHocrlr

KpeMHr.rr, cTefreHr{ rrepHorbr rroKpbrr ufi pa6oqefi cTopoHbl roAno}KeK

2 . Ycr awoBJreHbr 3aKoHoMepHo cru H3MeHeHI{fi crpyKTypHo- QasoBhrx cBofr crB H

Bbrcorhr 6aprepa B cficreMe CrlSi, nusranHble ee 6ucrpofi rcpuoo6pa6orroft (- 7 c)

HeIOrepeHTHbrM rroToKoM lr3q IeHlIt IIocmfI{HoI{ MoqrocTr{ co cTopoIrBI KpeMHI{t B

aruoc(fepe N2,:aaxrnovatoryIect B t$opnanponanuu B Auarla3oHe reMrleparyp m 450

ao 500 "C cros CrSi2 c nonnoo6pasnofi uopr[onorr,refi uonepxnocrz, o6ycnonnennofi
renepaquefi saxauclrft 3a cqer er[r[erra Kupren4ana ll Ilrr( [ocJleAyloqefi ae$oplr,raqn-
oHrro-crrrMyJrr.rponansofi gIrOOFLrefi, co cruoKelrHoM Ml,Ilgoperrue([ou rpaur.rrpr

CrSiz/Si, xaparcreprr3yroulefics Bblcoroft dapsepa IIIomKH - 0,61 B.
- 3. BruBJreHbr 3aKoHoMepHocrlr crpyKTypHo-$asonbtx pr3MeHeHufi I4 KoHTaKTHo-

6aprepnru< csoficrs B crcreMe Ni/Si, nrnnanHhre ee 6ucrpoft repluoo6pa6otrofi (- 7

c) xer<orepenrnhrM rrcrror(oM lr3rryqenlla nocmsnuoft MoIqHocr[I co cmpoHbl KpeMH[t
n arlrocQepe N2, sarnrouaroq[e.ct B o6pasonannn Qa:u Ni2Si upII reMrleparype
200 oC, crrJrlrqlrAHoro cJlot, coAepxaqero Qasu Ni, Ni2Si u NiSi, upl4 reMreparype

300'C r crpyKrypHo-oAHopoArroro cnot optopoM6uqecrofi Qaru NiSi B ArarI€BoHe
reMleparyp m 350 ,qo 550 oC, rotoprrft B IIHrepBaJIe reMrleparyp o6pa6orxu m 400

lo 450 oC xaparrepusyercf ptBMepaMu rqpl{craJull{mB ot 100 Io 200 nu, craaxexnofi
rpaHr,rqefi pas4eJra c KpeMHrIeM pr Bblcorofi 6aprepa - 0,63 B.

4. OlrtapyxeHhr 3aKoHoMepHocru Lr3MeHeHufI crpyKTypHo-$a3oBblx I4 KoHTaKT-

no-6aprepnux croft'crs B clrcreMe Ni-Pt-V/Si, npolrcxoAtuule uocJle ee 6rrcrpoft

repnaoo6pa6orxu G 7 c) npu reMrleparype or 450 ao 500 'C HerorepelrrublM [orol(oM
lBJDrrreHr{r noctosHHofi MorqHocr}r co cropoHbl ISpeMHI{t r arnroc(pepe N2, aarcnro.ra-
rcqnecr a o6pasonanun oproporra6nvecrcofi t[asnr NiSi c rpancporaqnonnofi ctene-
Hbro yfloprAorreHrrocr]r rra grrrrraKcv aJIBITbD( K uoAJIoxKe AoMeHax B-Ni31Si12, coAep-

xaqrx arourr Pt, lruropuop4poBauuhle B 3apoAhrru[ pacryrleft Qaerr cr.lnr,Iqu4a na
panrrrx craAunx Qoprranponannr c cerperaquefi cutnlfrryAa ITJIaTITHEI Ha Mex3epeHHED(

lpanrqax, Brrroqa"s rpaxrllry pa3AeJIa c KpeMIrneM, qpl{Bo4ro{e r Qopuuponauruo
KoHTaKTa c Bbrcorofi 6aprepa - 0,71 B.

5. YcraHoBJreHbr 3aKoHoMepHocrlil Lr3MeHemkrfr crpyKTypno SasoBbrx I4 KoHTaKT-

no-6aprepnrrx cnoftcrs csoftcrB B clrcreMe Ni-V/FUSi [pI{ ee 6uctpoi rcpnroo6pa-
6mre (- 7 c) n unrepnane reMlleparyp ot 400 lo 600 oC n an*loc$epe N2, npnno4r-
uleft sa cver 4nQ{yenu Si npr.r reMreparype 400 oC, Ni npu reMreparype 450 oC u Pt



nplr reMrreparype BErIle 500 oC B pe3yJlrTare rrocneAoBareJlbuocrrr tfasoaux [epexo-

aos PtSi---rNiSi---+NixPtvSi cocnBercrBeHHo r r[opuupoBaH]rrt Ha rpaH]Iqe pa3AeJIa c

KpeMHlreM crpyKrypHo oAlropo4roro cJlot co cruaxexxofi nrop(loaorneft I,I ylrrerrB-

uel+nofi 4eQerctnoctto rpaHrIIIrI pagAena NixPtvSi/Si, n rcoropoft rrpll Telureparype

550 'C yBenr{treHrre romIpIHEI IUTeHKII Ni-V m 20 rc 40 rnr o6ycnoannBaer yMeub-

rrreHue Bbrcorbl 6aprepa IIIorrKlI or 0,83 ,qo 0,80 B.

4. OflocttosaHHocmb u docmonepwocmb eweodoe u pewoMerudaquil, cfuoryy-

il uposaHHbw e d uccepmaquu

BHeoArr v peKoMeHAarIHlr, cSopMyJII,IpoBaHHbIe B AuccepralluoHnofi pa6ote,

ocIIoBaHEI Ha IICIIOJTb3OB{IHEr a,qeKBaTHOnO MaTeMaT![qeCICOrO affrapaTa 9KCUep]IMeII-

TaJrEHo [oATBep)KIeHbr coBpeMeHIrBIM[ MeroAaM]r lrccJleAoaanuft ctpyrrypno-

([asorrrx crofictr, BKrroqarcq[Mlr pacrPoBylo ]I npocBeruBarouryIo gJrelcrponl{ylo

MrrKpocrorrl{Kr, eJleKrporolpa([nro, o6patxoe pesepr[op4oBcKoe pllccetHl{e, pelrrre-

Hocrpyrcyprrbrfi auaru3, aroMlro-cfinoBylo MI4ICpocKonmo, a raxxe enerrpo([nsuve-

cKrD( H3Mepenrft rosruo< IUreHoK I{ KoHTarTlTo-6aprepurur csoftcrB noJrfraeMbrx

clrJruqqoB.
- flo pe3yJrbraraM r,r3freHr.rJr crfiyrrypHo-$a3oBblx vr KoHralcruo-6apbepHbrx

csoficrg crrJrrrg4oB onpeAeJIeHrI oIrrIrMaIrEHbIe pexoIMEI r$opunponaxnr 6aprepurrx

cnoeB Arrr AroAoB IIIonxu B cl{creMax CrlSi, Ni/Si, Ni-Pt/Si, Ni/Pt/Si, o6ecneqrsa-
rcque vrx HavrJryqlllylo sHeprosooemHBHo crb.

5. HayqHa,.fl, npaKmuqecKofl, ?RoHoJltu.tecwa,n u coquunbHun gHaqwYtocmb pe-

synbmamoe duccepmaquu c yKnsaHaervt peKoJweHdaqufi no ux ucnoilbsonaHuu)

Hayrnar 3HarrnMocrb pe3yJrbraroB AlrccepTagv 3aKrloqaercfl. B rrocrpoenur4

Qnsmco-rudreuarn recr<oft MoAeJIrr HarpeBa KpeMH[eBbrx IUIacrI{H na 6ase ypaBHeHI{t

craqr,ronapuoft rerrironpoao4nocrr4 Iuo4n$uqnposaHuoft BBeAeHTIeM xostpipuqrenra
npeo6pasoaan[rr greKrprfiecrcoft naousrocrlr ncrorlHaKa ]BJI) IeHIlt B rIJIorIIocrE

Mouurocrr,r rrorona rBJryueHI'It ]I ]BBecrubrr( TeMueparypHbrx gaBncltr\4ocrefi IUIorrIo-

crr{ rr reruroeMr(ocrl,I KpeMHIrf, crerleHu qepHorll Marepl{aJla rlo4plrrl,It pa6ouefi

uoBepxnocrr{ rroAJro)KKI{, ycranoBlleurlrt 3ar(olroMeplrocreft nguenennft crpyrcrypuo-

Qaeorror r Korrrarrrro-6aprepmot cgoficrs cl{creM CrlSi, NilSi, Ni-PVSi, Ni/Pt/Si s
p$yirbrare 6uctpofi repiuoo6pa6orrul (- 7 c) uoroxou HeKorepeuTuoro n3JD IeIrIlt

nocTorHHofi MorrIHo cT:/', rruurpaBJreHHblM Ha Hepa6o.rylo noBepxHocTb [oAno]KKH.

flparcrvecra.r 3uaqrrMocrb pe3ynb:raroB pa6mu cocrolrr B I4crIoJIb3oBaHI,IIlt

paspa6omnnrrx rexrroJlorl{qecKlD( rlpoqeccon n cepzfinoe [porl3BoAcrBo u34eanft

enerrporuroft rexrraKrl OAO <I,IHTEfPAJD> - yqPaBJltrtqtu KoMnaHlIt xoJIAIIHTa
(IIHTE[?AJI>> z parpa6mannofi ([nel4co-MareMarrlFlecr<oft uo4enlr HaxpeBa IUIacrI'IH

B CrrcTeMbr yrpaBrreHrrfl HarpeBoM ycTaHoBoK 6ucrpofi repnrHqecKofi o6pa6offin.



3rono\artqecra.t 3HaqlrMocrb ALIccegraqI{LI oqpeAerterct o6reru nurrycKa rlpo-

AyKrI[]r c rrcrroJrE3oB{tHLIeM ee pe3yJlbraroB, rotoprrft e 2023 roAy cocrtlBl'IJr

348 279,39 rbrc. rur. Ha cWMy 3 352 1 18 6enopyccKnx py6lefi.

Coqnanbnas, 3HaErrrrMocrb Azccepra\Hvr BbrpoKaerafl, B coxpaHeHvlu pa6ovnx

uecr pa6orurrop rrpe,qnpntr]rt, gaAeficrsosaunED( B BbI[ycKe rrpoAyKI]II{ c I{cnoJIb-

3OBEUII4eM ee pe3)DlbraroB.

Pesynrrarrr ALIccepraIIwI peloMeHAylorc-t Art [c[orb3oBtlH]It Ha npeArlp[rtrl{-

f,x no [por,r3BgAcrBy uz4etuit MnKpogneKrpounKu nprr Qoptrluponannu BbrrlptMJltrc-

IUHX LI OMI4IIeCKI{X KOHTaICTOB.

6. OnytnuKonaHHocmb pesyJtbmamor duccepmaquu s HayqHofi neqamu

flo pesynrrataM BhrnoJllreHrrhD( I,IccJIeAoBaHrft orry6nuronana 64 Ha)^rHBIx rre-

qaruhrx pa6oru, BKlroqat I uonorpa$nro,17 crareir B HayrlHbrx v34aufisx' BKJIIoqeH-

EBD( B [epeqeHE ]BAaHrt, 14 B ITHoCTpUUTHEIX Ha)rtIHbD( r{3AaHI,ItX B COOTBeTCTBTTU C II.

19 flonoxesrx o rrpr,rcyxleulrr,r ) reHED( creneneft r{ rrpzcBoeu}Iu y.reHlrx sranrafi (ns

nra< I 6eg coarropon), 8 crarefi B Apyrurx HalrrrHED( vol;alavlix,2l ctarrro B Marep[a-

Jrax HayqHbIX ronr$eperqnfi, 17 resncon AoKIIa,qoB Ira Ha) rIrED( ron(leperqrrx. Bce

pa3AeJrbr .ryrcceprarlnu, BbrBo,qEr u nonbxenur, BbrrrocnMrre Ha 3EIIIIIrry, orpaDrelrbl B

Marepl,Ituax, orSdnnronanxbD( B Iteqarlr c ] IacrueM corlcKareJrt. K xalr6onee sxa.Ilt-

MErM Moxuo orrrecrl{ ny6araraqnu B xypH{ul{rx <<Surfaces>>, <<I'lgsecrr,rt PAH. Cepur

Sr.rsr.rvecrar>>, <r{ornagrr HaIItIoHaJIbHofi araleurn nayr Eenapycn>, 
'<<,{ornagrr

Efvl4b.
IlonyreHbr 5 eBpa3nficxrax nareHroB Lr 13 rlareHros Pecrry6nuru Eenapycb Ha

r43o6pereHlrr.

7. Coomnemcmnue oQopwewufl duccepmoquu mpe6onaHuil|t BAR

[uccepra\krt H aBTopeQepar oSopvrJleHhr B coorBercrBl{t4 c rpe6oBaHnflMkr

I4ncrpyxqrn o nopxrre oifopruaenur AtrccepraIII{LI, A}Iccepraql4}I B BlrAe HayrlHoro

AoKJraAa, awopeoepaTa Al/lccepTaur4vrv rry6nurar\Hir rlo reMe AHccepTaIII{I4.

Anrope$epar coorBercrByer coAepxaHnlo At4ccepra\vtv._ BbIBoAaM H BbIHocH-

MbrM Ha 3aIrIVAy rroJIO)KeHAf,M.

8. 3ane.toHufl no duccepmaquu

8.1 ZccleAoBaHnf, BoJrbr-aMrrepHbrx xapaKTepl{crplK rlpoBoAraIrracb p^nfl AuoAoB

c oxpaHHbrM KoJrbqoM. B to xe npeur nalr6onee sneproeQr[errunxofi tntrfierct

crpyrcrypa Ar.roAa lllorrrr.r c MOfI-raHagKaMu.
8.2 flpn flocrpoeHlll{ $r.Isuro-ruarcuatrl,Iecltofi MoAeJr]r HarpeBa KpeMulreBbrx

IUracTLrH He ylItITbIB{UIaCB CIIeKq)aJIbHat 3{IBI{CIIMOCTb IIOnIOIIIeHVI Lr3IrYIeIIVfr, l7A-

A€lroqero na o6patnyo cropoxy IIoAJToxKI{. B t[oprrryle (3.1) ua crp. 6l ]I AaJIee
ro s Q S uIII{ eHT oTpa}Ke lavIs, LI3JrfI e lnus, npLIHfl T n o cTotHHbIM.



8.3 Ha onelcrpoHorp€lMMax crp. 76,92, 109 u I21 ne rrpuBeAeHbr pacuuQpoBKn
pe([rercon cn Kpr{cr{IJurorpaQuvecrcor rurocrocrefi, rrro 3arp)aqrer conocraBfieH}re
p e3yJlbTaro B p eHTreHo cTpyrcrypHoro H gJrercrp oHo rp aQuve c xoro aH€urlr3 oB.

8..4 B rrlaee 3 ua crp. 69 ourr6ra B Iryllrepar1nr $optnryrbr, BMecro (3.9) yrasa-
xo (3.2).

Yraganxrre 3aMetraflr,rr He 3arparlrBarlr 3a[tr{EaeMbre fioJroxenrrfi ru6o nocrr
xapaKrep on[coK.

9. Coomeememsae Huy.tHoil Keunu$aKaquu couc4amen^fl yqeHoil cmeneHu,
HA Komown oH npemeHdyem

Ananug coAepxaHrlrr A[cceltrarlr{rr, )ryoBelrb rlocraBrreulrblx 3aAarr, [crloJrE3o-
BaHIrhIe MeroAhr r,rccne4orarnrfi u lruTepnperar[rr noJrfreurrbD( pe3yJrbraroB rro3BoJrr-
er cAeJlarr 3aKJrroqeur,re o roM, qro HayqHar xnamr(pnrcaqnr coucKareJrr coorBercrny-
er r,rcr<ouofi crerreulr Aolcropa rexHI{rIecKID( HayK.

L0. 3annrcrrenne

.{ucceptarrufl, Coronrena -flpocJraBa ArexcaHApoBrua rBrrflercfl 3aKoHqeHHofi
raanrfl[r,rr<argaounoft uaywrofi pa6oroft,'no4rorosrerffioft coficrareJreM caMocrorreJrb-
uo (nay.rnufi KoHcyJrbraHT - IoKrop {rsnco-uareuaurvecKr.D( rrEflc, .qoIIeHr, npor[ec-
cop r<aQe4pu (fzsryecnofi eJrercrpor .rKn t4 HarrorexrroJromft) Eenopyccrono rocyAap-
crBenrrono yHr{Bepcrirera fafiryX II.LI.), cooraercrnyer rpe6onaruru BAK, ycr.trroB-
JIeHHrTM K Ar{cceprar$rM Ha corrcnaHne yrenofi cre[eur{ AoKTopa rexHruecKrlrx HayK.

Coaosr€s -f,pocnar Arercangpoulrrr 3acJDDKrrBaer qprrcyxAeunr yrenofi cre-
fleHr.r AoKropa rexrrr{rrecKr.rx HayK tro cfleq[alrbHocr]r 05.27.01- TBepAoreJrEH€ur gJreK-
'rpoulrKa, paAil ognelcpoulrbre KoMrroHeHTEr, MrrKpo- lr HaHosJreKrporma, npn6oprr na
KB€lH'ToBbrx s$Qerra:< 3a rconrleuryaJrrHoe pa3Br{Tr.re arcq/aJrbHoro HayarHono HarrpaB-
JIeI rt MTTKPO9JIeIOpOHI{Ka V nOJDTeHIIEIe npnEIII{II[aJrbHO HOBbIe, pe3ynbTaTEr, COBO-

r(y[Hocrb. KoropED( rBJrrercr KpymrEn[ Aocr]rxeur{eM s AafiHofi o6aactu, BKJtroqaro-
'IIIIre:

- SnsnKo-MareMarlrrlecKyrc MoAeJIb HarpeBa KpeMHpreBbrx rrJracruH, o6rryr.1as-
MED( HeKor€peHTHbIM floroM r,Bnyqenrrr [ocrotHHoft uorqnoctll, ocHoB{lutryIo Ha
ypaBrreulrr{ Hecraru{oHapuofi reruroupoBoAuocrn, uognr[nluporannyro fiyreM ysIl-
trrsafifit roer[r[uqnenra npeo6pasonarurt Morqroorrr r{croqufiKa lrSrr5 reHr.rr B [Jror-
HOCTr MOryTOCTII IIOTOKa I{3JIyrIeHI,It n }BB€CTHED( TeM[epalypHED( sanuclo\lOCteft

IrIlornocrrr r,r reruolpotsoAHocrtr KpeMrrr{r, crerreurr qepHcnbr uoxprrruft pa6oveft
cTopoHbr [oAJroxeK, rrpoEro3]rpyKruyo tBMerreHrre TeMrrepaTypEr oT MoryrocTr,r I,Ic-
ToqHr,rKa rnrytreur,rr lr BpeMer m romrarnoft TeMleparypEr 4o 960oC c orKrroHeHrreM
uenee2,5 Yo;

-3aKOHOMepHO CTvr r{3MeHe$wit CTpyr(Typno-saaoBbrx cBoficrB r{ Bbrcorbr 6apre-
pa B cr,rcreMe CrlSi, nrrrnanrrbre ee 6rrcrpofi rcprrloo6pa6oncoia (- 7 c) HeKonepeHr-



HEIM IIOT1OKOM }I3JTTIEHI{' IIOCTO'IIHOft MOqHOCT}I CO CTOPOHbI KPEMHI{' B ATMOCOEPE

N2, earruouaro4,recs B r[opuuponaxnr'r B Ar.rarra3orre TeMrrepaTyp cn 450 ao 500 oc

cnox CrSiz c BoJrHoo6pa3Hoft Mopoonoruefi noaepxxocrr4 o6ycnoanennofi renepaqr-
eft naxancrui 3a crrer e(p$erra Knpren4ara t,r ffi rocJre4yroulefi 4er[oprr,raq]rouuo-
crrrMyJrlrpoBaHnofi aur$r$ysnefi, co cDIaxeIrHoM MuxpoperueQou rpaHrrlhr CrSiz/Si,
xaparcreplr3yrouleficr Brrcorofi 6apsepa IIIorrKLr - 0,61 B;

-3aKoHoMepHocrrr crpyKTypno-SasoBbrx rl3MeHeHuir H KoHTarcrno-6apbepHbrx

csoficrs B crrcreMe Ni./Si, nurnarurlre ee 6nrcrpofi repuoo6pa6mroft (- 7 c) ner<ore-
perrrrrhrM rlotoKoM rBJr)FreHr{r nocmsHHofi Mollurocrr{ co cropolrrl KpeMITIUI B arMo-

coepe N2, 3aKrrorrarotrprecr n o6pasonannr rfa:u Ni2Si npu reMrreparype 200 oC,

clrJrlrqnAHoro cJror, coAepxaqero {asrl Ni, Ni2Si r NiSi, uprr reMrreparype 300 oC r,r
crpyrcrypHo-oArropoArrono cJror opropoM6rsecroft rlasu NiSi B Alrarra3oHe reMflepa-
Typ or 350 lo 550 oC, roropufi B r.IHrepBare reMrreparyp o6pa6orrr.r or 400 ,qo
450'C xapaxrepr{3yercr pa3MepaMrl rgncraJurr.rrog m 100 go 200 nu, crnaxernofi
rpanr.rqefi pa3AeJra c KpeMHrreM r,r srrcotroft 6aprepa - 0,63 B;

-3aKOHOMepHOCTH r43MeHeHVfr crpyKTypHO-QaSOBbrx v KoHTarcrno-6apbepHbrx

csoficrs B cr{creMe Ni-ft-V/Si, [poncxoArq,re [ocJre ee 6ucrpoft repuoo6pa6orrur
(- 7 c) npn reMrreparype or 450 lo' 500 oC nercorepenrnrrM noromoM r.BrryqeHrlt
uocronrnoi MorqHocTlr co cTopoHEr rlpeMrrur a anuoc(pepe N2, larrnovarorq{ecr B
o6pasonanuu oproporu6r.recraofi r$aru NiSi c ryancpmaqnomrofi crereHbro yrropr-
AOqeHHOCTTT Ha 5[r,rTarccrraJrErrbD( K noArloxKe AoMerrax B-Ni31Si12, coAepx.rqn( aTo-

urr Pt, nnrcopfiopupoBauubre B 3apo,Frllrz pacryrqefi (pasu cnnuqnga Ha paxrrrD( cra-

aum SopwrpoBaHrrr c cerperaqneft clrJrl,rqnAa rurarlrrrrr Ha Mex3epeHHED( rpanrrrlrx,
BKIrIoqat rpaulrlry pt3AeJIa c KpeMHlIeM, IIpI{BoA4{e r Qop,rnponarn[o KoIITaKTa c

Bbrcorofi 6aprep a - 0,7 |
-3aKOHOMepHO CTT{ }r3MeHe lFll'ltrr CTpyrcrypHo QaSOnrrx u KOHTaTCTnO-6apbepHbrx

csoftcrs csoftcrn B cncreMe Ni-V/Pt/Si rpr ee 6rrcrpoft repuoo6pa6mre ( 7 c) n
lrHTepBaJre reMrreparyp m 400 .qo 600'C r arrvroctfepe N2, rpr,rBoArqefi sa cver 4r,r![
Sysuu Si rpu reMreparype 400 oC, Ni npn reMreparype 450 oC u Pt npu reMrepary-

Bbrrue 500 "C B pe3ynbrare rocJleAoBareJrbHocru Qasonrrx repexoAoB
PtSi---+NiSi--+NixPtvSi coorsercrseHHo K $opnar.rpoaarnro Ha lparrrilIe pa3AeJra c
rq)eMHr,reM crpyKrypHo oArropo4uono cJror co crnaxennofi naop([olorneft ]r yMenb-
menrioft 4eQerrxocrrro rpamflIEr pa3AeJIa Nixftysi/Si, n rccnopofi npfi reMrreparype
550 "C yBerrr{lreHr,re roJrrqr.rHrr rrJreHK[ Ni-V m 20 rc 40 xu o6ycnonnuBaer yMeHb-
rrreHue Bbrcorbr 6aprepa IIIorrKH or 0,83 Ao 0,80 B,

OSHTIH€urbHbrfi orrrroHeHT,
rpopercrop ro yre6Hofi pa6ore
E enopyccKoro HarlrroHuurrbHoro
TexHHrre cKoro yHHBepcHTeTa,

Aorcrop rexHruecKax rl!!lx(, npooeccop

Ogt-etto.
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