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NPI4MEHEHI,IE CIICTEMbI <KI4C,'IOPOIHbII,I HACOC-AATIIUK> AIS
f DHONI4OPAKUI4OTIHI,IX I{CC"IIEAOBAHI4II @A3OBbIX TIEPEXOAOB, B

T.q. r{3 TBEPAOfO B XI4AKOE COCTOqHUE

H.A. Bnmonuu, P.l. 3axwou B.II. Jlucuu, C.A. Ilempoaa
I4rrcntumym .uemarrtypzult YpO PAH, z. Examepuu1ype, E-mail: danaus@mail.ru

Eolsrunscrno Ncc:reaona'relefi lraqnlralor rtoprerr4e 6rzxcrero [opsAKa )KIIAKI{x MeraJI-

npqMLrMr-r 4utf paruuoHnr,lMlr MeroaaMx nocre HeKoroporo fleperpeBa naa reuneparypofi
s. 3to csqsaHo npexAe Bcefo c rexH qecKltMH cro)(HocrqMl{ fipoBeaeHnq IEQpaKuIr-

oro 3KcnepuMelrra HenocpeacrBeHllo npu IJIaBJIeHHIZ, a KpoMe roro c Heo6xoa]'IMocrblo
Laspa6orxn erlrHoro no,qxo,qa .{rl;r o6pa6orrH pe3ynbraroB noAo6ssx oxcnepuveu'roa. B pe-

;lLTaTe H3 nons 3peHl'rt nCCIeAOBaTent BLInaAaeT CBt3ylox-(ee 3BeHO MeXAy cTpyKTypaMI'I

Fpr.rcTzurna Il pacIIJIaBa - Te flepexoaH6le tBJIeHI4t, KOTOpbIe npeAll]ecrByroT I{ co[poBoxAalor
KpucralrrnrrecKoii peruerrr.r [1]. nrs noHuMaHlrt MexaHI'I3Ma ar:ounoii nepecrpofixn

a npouecce nraBJrelTLrfl neo6xoaalro ficclleaoBarb oco6ennocrn HcKa)KeHI{s xpxcra,t:ruuecrofr
i:rpyKrypr,r HenocpeAcTBeHIlo nepell nnaRneHHeM.

Ocnonlror'r npo6-r:evoii npH Hccrre.loBf,HriH crpyKTyp]Ihlx npeepauleuail u o6lacrn npea-

:a nocrnJrraBJreHHr npst\4I)rMIt Lh(l)paKrtHoHlrbrMH tvteroAaMr{ rBJrterct BblcoKat cxopocrr, npore-
{aHlrs irpo[eccon. I(pol,re rofo, Bo3Mo]t(Ha gerforcycupolra noRepxllocrl4, Koropat B cnyqae

pacxoatuleroct nyql(a, B ycnoBunx reoMerplrl4 cbeMKH no Epsrry-Epeurarro, npllBo,4Hr K roMy,

cro fionyuupHHa I{ uHTeIIo}IBr{ ocrb o rpar(enut .na)r(e or paBHoBecHoro nonnKpl{cra"'IJrl{qecKoro

s6pa3qa craHoBlrrct cpaBHIrMa c orpoKeHI.ItMIr or HeynopqAorrellu6lx Marepl{a,'Ior. floorouy
peaJru3aur4t no,{o6srx Hcc:re.qosaHufi o6yc:roueua 3Haqare.lrbHo paculxpl4BrnxMllcfi 3a no-
*:reaHr.ie Hecr(orr,(o Jrer Bo3Mo)nHocuvu la6oparopnofi peurreHoacrofi 4urlparrolterpl4u B

p€3ynLTare l{cnonl3OBaHI4t reOMeTpllX napaJlneJlb}IOrO n)'4{Ita H MHOrOKaHanbHbx AeTeKTOpOB.

Haura rpynna npoBoAr.rr BbrcoKoreMneparypHr,re peHTfeHocrpy(rypH6Ie IlccJleaoBaHIlt Ha rI{-
{paxroverpe DB ADVANCE (Bntker AXS), ocHautettHoM Bt'IcoKoreM neparypHot KaMepor.

napa6oluuecxul'a 3epl(anoM fe6ern u no3utllroHrro-qyBcrBureJlr,IrblM ,qereKTopoM. Vr,rosag

aneprypa cxeMbr c napa6oll.rvecxuv 3epxanoM a nopr.uo( fipeB!,Iulaer o6runyro cxeMy go trle-

:leBbtM r(onnuMaTopoM, trro no3Borrrer 3lIaqHTerr,Ho coKpalllaTb BpeMt u3MepeHl.'tii, a rarNe na-
senupoBarb arlrrlrercrr,r aerf oxycllpolrn. flplltrerer:ne n03lIuHoIIHo-rryBcrBI{TeJIsHol-o aereloopa
a Hecr(oJrlr(hMr4 coTr{rMI4 KaHa,rroB crreTa BMecTo oAHoToqeqHoro cqeTql4l(a no3Bon[eT coxpa-

Tlrrb BpeMr oKcrro3r.{rrur.t B Torl(e B aecrITKH LI Aa)I(e cor}IH pa3, H nonyqarb llu{opuauuro o 6rt-
cTpo npoTer(aroqlrx npoqeccax.

flpu ucc:re4orauull nJIaB.rreHI-rt rIIlcrrIX Mera,'IJIon nluregoil npo6trenaoii craHoBllrcs

oKHcJrenue TIoBepXHOcrH. ,{:u xonrpoll t{ perynupoBaHLlq flapquanbHoro EaBlrewrIfl Kl'Icnopo,4a

B BblcoKoreM neparl pHofi r(tMepe ycraroB;relra cncrcMa <rHc,ropoaltst ii uacoc-rarqltr", o6ec-

EeqHBaroutaq noIIAep)I(aHr{e napquanbHoro aaBnel{tzt fincnopoaa B KaMepe or 1 .qo l0-''
:r!{.pr.cr. [2]. cncrenra npelcraBnrer co6oii o:rerrpoxt4 Mr.rqec(yo r.retKy Ha ocHoBe Kncrro-

poAnpoBoAqueli KepaMI.{I(I4 "0,9ZrOz-0,|Y zO3 " c anrolratltuecxofi cttcrevofi KoHTpon.{ H pery-

-.:rgpoBaurr Po2 nocpegcrnoM r(onrpons 3.{C. Iluelixa pa6oraer B orpaHI'ItIeHHoM reMneparyp-

lroM HlrrepBarre, 500"-900"C (nar.r6olee srfrferulauo - B nllrepBaJle 750"-850'C), no3roMy oHa

. CvorrTr.tpoBarra n OrAe.rrnoii nevn (puc.1) c BbIBoAoM Hapy)Ky I(oHIloB TepMoIIapbI L ra3o- I'I ro-
xorronBoaoB. ftuono.qsoALr coealtIteIl6I c Bblcot(oreMneparypHoii KaMepoff, ycraHoBreHHoii Ha

,t{Opa}coMerpe. Cucrena 3aMKH)'ra, npH 3roM noaarla ra3a ocyurecrBntercq qepes BepxHIoIo

h?6nx1y oxra)I(aaeMoro Koxyxa (aMepbl, a orBo.q - r{epe3 ee ocHoBaHHe. flocxo:rsxy Kl'lcnopoa-
ga-s tqeiixa pacnoJloxeHa BHe nerlu c o6pa:uor.l, AJt{ ycraHoBJIerIfit paBHoBecrlt ucIIoJlb3yerct

ao:ayunsril Hacoc c Bapbl{pyeMofi cKopocrblo norol(a (Ao 1,5 :r/ulru). Vnpan:renae KI4cJIopoA-

nofi qqeilxofi (n r.q. sarDenOu u oXJIn1ItAeHueM neuu garvuxa) ocyqecrBtter nporpaMMl'Ipye-
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Mbrfi r(oMlneKo "Zirconia-318" B aBToMaTrIqecKOM I4nlr pyt{HoM pel(uMe C OAHoBpeMeHHot

ufit|poBofi u rpa$urlecKofi Bu3yanu3alllrefi Bcex napaMerpoB cllcreMbl (reuneparypa, 3.{C,
lsP(oz), Hanps)KeHue, roK r.r r.a.). FIa puc.2 lpeacraBnega rr.tfluqHtur BpeMeHHar 3aBucllMocrl

napaMeTpoB cHcTeMLr Bo BpeMt aocTH)r(errHr I4cKoMoro 3HaqeHl.rt napuHan6Hofo aaBJIeHI,IJI KH-

cJtopoAa nepeA ltaqaJroM 3I(cnepIiMeHTa. flpoaegeHr.re 3KcrIepuMeHTa HarII-IHaerc.s nocne ycra-

HOBIeHHTT fa3OBOfO paBHOBeCLtt BO BCefi CI4OTeMe, T.e. nOCJIe CTa5:aIII:r,al]:aH 3HaqeHI'Iii ToKa H

rranprr(eHnq (qCJIopoAHOrO AaTqLIKa (nyUrrIapHa-r nLHrrfl Ha pI4C.2). HeCuorpr Ha yAaJIeHHocrb

aarrlr{Ka or o6pa3rra cr4creMa aaexBarHo pear}rpyer I{a JIIo6Iie u3MeI{eHHt rrapql{alrbHoro aaB-

IetrHrr. B qacTrrocrrj. cBtr3aHflbIe c flpoUeoCaMH I.IafpeBa I{ Oxla)l(.qeHtt LICCneAyeMOfO O0pa3qa.
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3Q$exruruoc'u pa6oru cucreurr 6rna nponepeua Ha npoqecce BoccraHoBreHr4s oKcr-
:.ra MeaH (II) ao'{}rcroii Meaa npu orlroclzreJrbgo r{eBhrcoKr4x reMneparypax (200'-300.C). Pe-
3ynbrarrrl npelcraBreHr,r ua puc.3-4.

2lh€la/Deqree 4s 33

2Theta/Dearee

Pucyrox 3 - Oparrnrenr gatfpaxrorpavv, cnl- ptrcyHon 4 - Oparlrenr gaQparoorpaMM, cHfi_
rbrx B HHrepla-rre 30"-300"C, lgP(Oz)=-16. rbrx B r.r3orepMr.tqec(oM pe)KHMe npu 250.C,
Crperrauu orMetrenLr nr.rHlta npficyrcrBo- Igp(O)=-lg. Crpe.nxavn orveqeri", llrlurn"

ranrulrx tlras. npucyrcraoraeruux {ra:.

Boccrasanlnna,rH gaa o6pa:qa nopounoloii ue4u c pa:noii creneHr,ro oxxcJrelrur 11o-
BepxrrocrH, T.e. pa3Hr,rM coorHorrelJa_eM cu/cu2o/cr-lo. BoccraHoueuue npoBorHJrrt npfi rrap-q a-rr6HoM aaBreHr.rx (r{cnopoaa 10''o uv.pr.cr. B .(B),x pexrlMax - no reMneparype (cl(opoOrb
HarpeBa 0.3 rpa,q/c, BpeMr ocraHoBKr] Ha cbeMKy AurlpaxrorpaulrLr MeHee rpex Mr.rHlr) r.r prr
u3orepMEgecKoi.i BLrAepXKe (npevl nrrgepltx paBHrJroc6 BpeMeHr4 creuxu 4urfpaxrorpaMMbr,
T.e. oxo.no rpex lrunyr). B o6orzx cnf{a{x Ha6lroga-nocs rrocJreaoBareJlrHoe BoccraHoBJleHue
orcllaa CUO ro rll'{croff MeaI4 rlepe3 o6pa:onanze orcuaa CuzO, qro rloarBep)nAaercr yMeHb-
ueIIHeM/UCqe3HOBeHUeM A nOtn,renuelr/pocroM orpa(eHlEfi coornercrayroulax tfa: na gn-
rfpaxrorpavvax (puc.3-4). cpanneuue nonyqeH'Lrx pe3yJqb rar'oB c reM[eparyp'br Mr1 3a'ucu-
MocrqMH MorroBapHaHrHbrx panHorecuil grl cuo/cu2o n cu2o/cu [3], c.191] rloKa3aro, r{ro B
peaxquouuofi xavepe o6ecnevr.rBaercr r.lcKoMoe naprlr4aJrr,lroe AaBJreHae Kr.rcJtopoAa.

Pa6ora tuno:rgena npu (lurrauconoi noArepxxe p@@i4 (npoenr J\'! l0-03-01069) rl rocyaapcrBeHuoii
nonrep)KKc IrayttHbrx rlcclrcaoRarrrii, nponolrrrvsrx rrayrrrbl\4x urxolavr (rpanr HIII-43 I 9.201 0.03).
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