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[IpoBeneHo nucciegoBaHue TepMOOAPhEPHOTO MOKPHITHS Ha OCHOBE CUCTeMBI Y—Al—O ¢ ncnojib3oBaHEM
CUHXPOTpPOHHOTrO n3rydeHus1. [lokpriTiie ObLI0 HAaHECEHO Ha 00pa3libl M3 MOJIMOAEHA METOIOM BaKYyMHO-
JIyTOBOTO OCaXIEHUSI C ABYX OMHOKOMITOHEHTHBIX KaTOAOB U3 aIIOMUHUS U UTTpuUs. [Ipu moMoIuy cuH-
XPOTPOHHOTO U3JIyYeHUsI MCClIeIoBaHa (pa3oBasi CTaOMIILHOCTD IOKPBITHUS IIpU Harpese oopasiua go 1500°C
B BaKyyMe. YCTaHOBJICHO, YTO TTOKPBITHUE TTOCJIE OCAXKIECHUSI UMeeT aMOP(MHYIO CTPYKTYpPY, IMPU JOCTHXKE-
HuM temiepatypbl 1160—1170°C npoucxoauT KprUcTa/UIM3aLusl, IpyruX (a3oBhIX IIpeBpallcHUI B ITOKPbI-
THUU B IIpolLiecce HarpeBa He 0OHapyxeHo. OnpenesieH KayeCTBeHHbIN (pa3oBblit cOCTaB MOKPBITUS, 4 TAKXKE
OLIEHEHbI MUKPOHAIPSIKEHUS B TIOKPBITUY, PE3YIbTaThl IEMOHCTPUPYIOT OTCYTCTBUE MUKPOHATPSIKEHU I
B MOKpHITUHU. [To UTOram npoBeneHHbIX UCClIeIOBaHW pa3paboTaH MPUHLIMITMAIBHO HOBBII CITOCOO CUH-
Te3a TepMoOapbePHBIX IIOKPHITUIA Ha OCHOBE cUCTeMBI Y —Al—QO, Ip1 KOTOPOM MOJTYIEHHOE ITOKPBITHE CO-
CTOUT 13 okcuaoB YAIO; (MpeumyniecTBeHHO), Y,03 1 nuHTepMeTtauiaa YAl,.

KitroueBble ciioBa: ria3aMeHHasi 00paboTKa, BAKYYMHO-IYyrOBO€ OocaxaeHue, TepMoOapbepHOe MOKPHITHUE,
CUHXPOTPOHHOE U3JIyYeHUE, PEHTTEHOCTPYKTYPHBII aHAJIN3, MUKPOHAIIPSIKEHUE.
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BBEIAEHME

Jng moermieansg MomiHoct n KIT rasoryp-
OMHHBIX ABUTATEIe HEOOXOAUMO MOBBIIIATH TEMIIe-
paTypy rasoB Iiepel TypOMHOI TaKOro JIBUTATEJIS.
B cBs131 ¢ 3TMM HEe0OXOAMMO 3alIMINATh AETaIN ra-
30TypOUMHHBIX ABUTATEJIE OT BO3AEMCTBUSI BHICOKUX
TeMIlepaTyp 1 ra3oBoro Iotoka. Ha cerogHsIIHMIA
JIEHb IJIs1 3aIIUTHI JIOIIATOK T'a30TYPOMHHBIX IBUTATE -
Jieit TpaAULIMOHHO TTPUMEHSIIOT MHOTOCJIOMHBIE T10-
KPBITHS, KOTOPEIE COCTOSIT U3 BHYTPEHHETO CJI0s Ha
ocHoBe MeCrAlY unm cuctembl NiAlPt u BHelrHero
TepMOOapbepHOTro ciosi Ha ocHoBe Zr0,—Y,0; [1—4].
Hcnonb3oBaHue HaHHBIX HOKPBLITUIA Ha JoIlaTKax
MO3BOJIMIIO YBEJIMUUTH CPOK CITYKOBI IBUTATEIISI JaxKe
Mpyu TemIlepaTypax, MNPEBbIIAIOIINX TeMIIepaTypy
riaBiaeHus cyrnepcruiaBa 1300°C, Tem caMbIM MOBBI-
cuB 3G EeKTUBHOCTH pabOTHI ABUTATENS [5—7].

B HacroslIee BpeMst LIIMPOKO VCITOJIb3yeMBIM Ma-
TePUAJIOM UISI TEPMOOAPHEPHBIX TIOKPBLITUM SIBJISICT-
Csl TMOKCUJ IUPKOHUSI, CTAOMIN3UPOBAHHBIN OKCH-
noMm uttpust (6—8 Bec. %), B muTepaType 0603Havae-
Mbrii YSZ [8—10]. B pabote [12] moka3aHo, 4TO TaKoe
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MOKpbITHE OoJiee YCTOMYMBO K Koppo3uu Na,SO, u
V,05, ueM nokpeiTUe, crabuinsupopanHoe CaO win
MgO. ITokpriTie TMNa YSZ 061amaeT OOHUM M3 ca-
MbIX HU3KUX KO3(h(hUIIMEHTOB TEIIOMPOBOAHOCTU
[P CPABHEHUU C APYIMMU KEpaMUYECKUMU MaTe-
puanamu (<2.3 Bt/(M - K) ipu 1000°C). Takke YSZ
MMeET BICOKMI TeMIlepaTypHbIit KO3(hHUITUEHT JI1-
HEWHOro paciiMpeHus 10 CpaBHEHUIO APYTUMU Ke-
pamudeckumu marepuanamu (11 x 107 K1), gro
CIOCOOCTBYET CHUXKEHUIO HAIIPSIKEHW I MEXTY MOoJI-
JIOXKKOM M TToKpbiTheM [9, 10, 12—14].

OpHako YSZ He IIOAXOOUT IJIs peaKTUBHBIX U/WIn
ra3oTypOMHHBIX JBUTaTeNell CJIeIYIOIIEero MoKoJie-
Husl, pabouasi TeMrnepaTrypa KoTophbix Bbile 1500°C,
o ciaenayiommM npuuarnHaMm. Bo-tmepBoix, B YSZ npu
temneparype ~1300°C mpoucxondr (a3oBble mpe-
BpallleHUsI U CIIEKaHUEe, YTO YXYIIIaeT CTOMKOCTh
MOKPbITUSI. BO-BTOPBIX, HEAOCTATOUHO HU3KAS TEI-
JIONPOBOMHOCTD LISl AaJbHEUIIErO MOBBILIEHUS pa-
0oueil TeMmeparypbl peakTUBHBIX W/WIN Ta30Typ-
OuHHBIX nBUrarteseii [5]. Takke 3Th MOKPHITUS 00J1a-
AT BBICOKOM KOHILIEHTpalLMell BakKaHCUli HMOHOB
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KUCJIOpOJa, KOTOpbIe IPU BBICOKOM TeMIleparype
CHOCOOCTBYIOT MEPEHOCY KUCIOPOJIa U OKUCICHUIO
CBSI3YIOIIETO MOKPBITUSI Ha TpaHUIIE pas3aesia Kepa-
MHUKa—CBSI3yIolllee TTOKPhITUE, a UMEHHO 00pa3oBa-
HUIO OKCHIHOTO CJIOSI MEXAY TepMOOapbepHBIM U
KapOCTOMKUM MOKPBLITUEM, YTO IIPUBOIUT K OTCJIOC-
HUIO TepMOOaphepHOTO MOKPHITHS [11].

B cBs134 BhlllIECKa3aHHBIM COBEPLLIEHCTBOBAHUE U
IOUCK HOBBIX TEPMOOAPBEPHBIX MTOKPBITUM 1151 JIO-
MaTOK ra30TYpOMHHBIX ABUraTeseil sSBISIETCSl aKTy-
ajpHOI 3agaueil. [lepcneKTUBHBIM KaHIUIATOM IS
3aMeHBbI NOKPHEITUS YSZ saBisieTcs cuctemMa Y—AI—O.
Ha ocHoBe TeopeTnyeckrx pacdyeToB aBTopamu |[15]
ObLIIO CIPOTHO3UPOBAHO, YTO coequHeHUs Y;Al;O,,
YAIO; u Y,Al,O9 MOryT 00J1a8aTh MEHBIIUM KO3(®-
(GULIMEHTOM TEIUIONIPOBOIHOCTHU, YeM YSZ. Pesysb-
TaTbl pacyeTroB mMokasaau, uyto Y,ALO, obiamaer
MEHbIIMM KO3(PPUIIMEHTOM TEIIONPOBOLHOCTH,
yeM Y3;Al;0;, n YAIO;, KOTOpBI COCTaBIISIET BCETO
1.10 Br/(m - K) [16—18].

Hcxons u3 aToro, 1ejablo HacTosIIei padboThl SIB-
JISUIOCH in Situ ¥CCAea0BaHNe CTPYKTYPHO-(ha30BOro
COCTOSTHUSI TOKPBITHSI HA OCHOBE cUCTEMBI Y—AI—O,
MOJIy4eHHOI'O METOJIOM BaKyyMHO-IyTOBOI'O OCaXIe-
HHS, C HCIIOJb30BaHMEM PEHTTeHOBCKON mudpax-
1M CUHXPOTPOHHOI'O U3JIYYCHMUA ITPU BBICOKUX TEM -
neparypax.

METOJMKA UCCJIIEOBAHU

OOBEKTOM UCCIeTOBaHUS ObLIO BHIOPAHO MOKPHI-
THEe Ha ocHOBe cucTteMbl Y—AI—O, HaHeceHHOe Ha
moaubaeHoByo momioxky MY (IF'OCT 25442-82)
Ha MOIEepHU3UpOBaHHON yctaHoBke HHB-6.6-M1.
IMonnoxka 13 MonubmeHa ObLIa BeIOpaHa IJIsl TOTO,
YTOOBI IPH MCCIIEAOBAHNM Ka4eCTBEHHOTO (Da30BOT0
cocTaBa MOKPBITUS pedIIeKChl OCHOBBI HE COBIAIAIN
¢ pediekcaMu ITOKPHITUSL. Bo BpeMs HaITbUIEeHUST TOK
Ha aJJIOMMHHMEBOM KaToae cocTasisir 120 A, Tok Ha
UTTPUEBOM KaToze cocTasisui 150 A, HampsokeHue
cMmelleHusa Ha nomioxke cocrtasisio 200 B. Oca-
XKIEHWE TTOKPHITUS TTPOMCXOINIO B TeueHue 1 4.

®a3oBblii cocTaB U (a3oBask CTAOMIBHOCTb MO-
KpbITUs1 pu Harpese 10 1500°C ObLIu ucciiemoBaHbl
B Cubupckom llentpe CunxporpoHHoro u Teparep-
nosoro Msznydyenust B UHctutyTe simepHoit du3nkm
um. I'N. Bynkepa CO PAH, r. HoBocubupck. Dkc-
MEeprMMEHTHI BBIMOJIHEHbI Ha KaHajax CUHXPOTPOH-
Horo uznydeHuss Ne 2 u Ne 6 HaKONUTeENS 3J1€KTPO-
HoB BOIIII-3. DkcriepyMeHT IO OIpeaceaeHUo
¢dazoBoro cocraBa TIOKPBHITMI TIpU HOPMaIbHBIX
YCJIOBUSIX TPOBOAUIU C UCTIOIb30BAHUEM TIPELIU3N-
OHHOTO nudpaKTOMEeTpa CTaHIUU “AHOMAIILHOE
PaccesHue” (kaHam No 2) B pexXuUMe CKOJIb3SIIETo
nageHusT U3JIydeHUs Ha oOpasen. Pabouag miuHa
BOJHEI u3aydeHus A = 0.154 aM. PeHTreHOrpaMMel
MCXOIHOTO oOpasiia u oopasiia rocjie Harpena IoJTy-
YyeHbl B Jrana3oHe yriaoB 20 = 20°—80° ¢ marom cka-
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HupoBaHusg A20 = 0.02° npu dUKCHPOBAHHOM 3Ha-
yeHnun O = 5°. BeIcokoTeMIiepaTypHOe MCCieaoBa-
HME TIpOBeNCHO Ha cTaHuuu “IIpeuusuoHHas
mudpaxkromerpus 117, kanan Ne 6. HarpeB o6pa3iioB
OCYILECTBJISUIA B PEHTIEHOBCKOII BBLICOKOTEMIIEpA-
typHoii kKamepe Anton Paar HTK-2000 co ckopocThio
15°C/MuH. PeHTreHOrpaMMBI PETUCTPUPOBATIUA OJ-
HOKOOPAWHATHBIM  ITO3ULIMOHHO-YYBCTBUTEIBbHBIM
nerekropoM OJ1-3M-350 mpousBonctBa UAD CO
PAH B nnana3sone yrioB 20 = 28°—58° co BpeMeHeM
akcrno3uuuu 1 MuH. Pabouas njimHa BOJHBI U3Ty4e-
Hug A = 0.172 am.

Cxema npoBeeHUS SKCIIEPUMEHTA ITPU OMHOBpE-
MEHHOM OCaXXKACHUM MOKPHBITUSI U3 IBYX 3JCKTPOILY-
TOBBIX MCITAPUTEIC ¢ OMHOKOMIIOHEHTHBIMU KaTO-
JaMU C BpallleHHeM pabodero CTojia BOKPYT CBOE OCH
MpU Pa3INYHBIX cKopocTsax (® = 0.5—6.0 06./MuH)
npeacTaBiaeHa Ha puc. 1.

g mpoBeeHNs KaUeCTBEHHOTO PeHTreHo(ha3o-
BOTO aHaJN3a MOKPBLITUI MOCIe MX OCaXKICHUS 00-
pasibl OBUTH OTOXSKEHBI B BAKYYMHOM MEYU B CeIy-
IOIIIEM peXMMe: CHavalia IIpoBeIeH HarpeB cO CKOPO-
cteio 10°C/muH, 3ateM — BbiAepxka mipu 800°C
B TedeHue 1 4. OTKur oo6pas3ioB HEOOXOIUM ST TO-
ro, 4ToObl KAYEeCTBEHHO OMNPEACIUTh (Da30BLIA CO-
CTaB MOKPBITUS, TaK KaK ITOC]Ie HAHECEHUsI TTOKPhI-
THE UMeeT aMOPGHYIO CTPYKTYpY.

O1ieHKY pa3MepoB 00JIaCTU KOTEPEHTHOTO pacce-
suus (OKP) u MukpoHanpskeHU ITPOBOMIMIIN ITy-
TEM IIOCTPOCHUSI OuarpamMmbl BuiabsMcoHa—Xooma,
JIEMOHCTPUPYIOIIE 3aBUCUMOCTb IUPUH AU(paK-
LUOHHBIX JIMHUI OT yria AudpaKLU UIK, 9TO Bep-
Hee, OT BEKTOpa paccesHust ¢ = 4msinO/A, roe 6 —
yron mudpakiuuud, A — UIMHA BOJHBI W3JIyYEHMUSI.
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Puc. 1. Cxema npoBeieHUsI 9KCIIEPUMEHTA IPY OHOBpE-
MEHHOM OCaXIEHUU MOKPBITUS C BpallleHUeM paboyero
crosa Ha ycraHoBke HHB-6.6-M1: 1 — nepxarenb oOpa3-
LOB; 2 — IJIa3MEHHBIN UCTOYHUK C MOJIBIM KaToaoMm; 3 —
AJTIOMUHUEBBIN KaToa; 4 — UTTPUEBBII KAaTO.
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Junarpamma Bunmbsamcona—Xoinra mpencTaBiaseT co-
6oii rpaduk B KoopauHaTax “4sin®—Bcos6”, roe 6 —
yroin audpakuuu, B — mupuHa JUdpaKIUOHHBIX
JINHUI omHOM ¢a3bl. B 3TOM ciiyyae TaHTeHC yriia Ha-
KJIOHa TpadyKa JaeT BeIUUMHY MUKPOHAMPSKEHU,
a orceuka rpadykKa Ha OCU OpAMHAT OOpPaTHO MpPO-
nopioHaibHa pasMmepy OKP.

PE3VJIBTATbBI 1 UX OBCYXIEHHUE

Hccnedosanue cmpykmypHo-gaz068020 cocmosmus
6 duanazone memnepamyp 30— 1500°C
8 pedcume peanbHo20 pemetU

Ha pentreHorpamme o6pasiia mokpbitus Y—AI—O
B MCXOIHOM COCTOSIHUM TIPUCYTCTBYET IIMPOKMIA
MakCHMMYM B 061acT 20 ~ 35°, cBUIETEAbCTBYIOLIMNIA
0 Hainuuuu amopdHOii ¢asbl. B npolecce HarpeBa
oOpasiia Ha peHTreHorpaMmMax HUKakMx U3MeHeHMU,
KpoMme caBura pedaekcoB B 00J1aCTh MEHBIIIMX YIJIOB
BCJICACTBUE TEIUJIOBOTO pACIIMPEHUSI, He OOHapyXke-
HO BILTIOTH 110 TeMitepatypsl 1150°C. [Ipu remnepaty-
pe ~1160°C—1170°C 11poucXomouT pe3Koe N3MEHEHE
¢dazoBoro coctaBa oopasia: ncuye3aror pedaeKChl UC-
XOIHBIX KpUCTaJUIMuecKoit 1 aMopdHoit das, mosis-
Jstotes peduiekebl dadpl YAIO; U okcuaa UTTpuUs
Y,0;. Ha puc. 2 noka3zaH Habop peHTreHorpaMm npu
pa3JIMYHBLIX TeMIlepaTypaxX B TPaIULIMOHHOM Mpen-
CTaBJIeHUM “yrojl nu¢ppakKini—UHTEHCUBHOCTD, a
Ha puc. 3 — B MPENCTaBJI€HUN TPOECKIIMA UHTEHCUB-
HOCTH Ha TUIOCKOCTbH “yroJ nudpakiuuu—TeMIiepaTy-
pa”. Pe3yabTarhl ChbeMKU IMOKa3bIBAIOT, YTO HEIO-
CPEICTBEHHO MOCJIEe HAHECEHUSI MaTepUall TOKPBITUS
nMeeT aMOp(MHYIO CTPYKTYpY, KOTopasi MpuooOpeTaeT
KPUCTALIMYECKOE CTPOEHUE TIOCJI€ OTKUTA ITPU TEM-
neparype 800°C B TedeHue 1 4 B BaKyyme WJIM IIpU
HarpeBe oOpasua no temnepatypbl 1500°C, 6e3 BbI-
JEepKKU, TIpU IOOCTHKeHUM TemmnepaTypbl 1160°C
MPOUCXOOUT (POPMHUPOBAHNE KPUCTAIMYSCKOM (pa3bl.

O6paszen 1mokpbeiTuss Y—AI—O, moaBeprHyToro
npeaBapuTeIbHON TepMOOOpadOTKE ITPU TEMIIEpaTy-
pe 800°C u uccnenoBaHHbBIN HAa AU(MPAKTOMETPE Bbl-
COKOTO pa3pelleHus ctanouu “AHomanbHoe Pacce-
aHue” (kaHaa Ne 2), COCTOUT NPeruMYIIeCTBEHHO U3
uesieBoro coenuHeHust YAIO; ¢ BKIIIOUEHUEM OKcuaa
uttpus Y,0; u untepmetauiuaa Al,Y. Pediekchl mo-
JIydeHHBIX (pa3, n3aMepeHHbIe METOIOM IU(MPaAKIIUH,
OKa3aJIMCh JOCTAaTOYHO Y3KMMM, MO3TOMY MOXHO
yTBepXKaaTh, uTo pasmepbl OKP stux a3 D ~ 100 HM
u 6oxee (puc. 4).

Ouenka mukponanpsaxcenuil 6 nokpoimuu Y—Al—O/Mo

OlLieHUBaTh MUKPOHAMNPSIKEHUS WU IPYTUE CTPYK-
TYpHBIE TTapaMeTpbl MaTepUaIOB BO3MOXHO JIMIIb
TOTIa, KOTAa TOCTOBEPHO M3BECTEH (Da30BHIl COCTaB
U OTCYTCTBYEeT 3HAUUTEJIbHOE TIepeKpbiBaHUE pe-
¢irexcoB pa3nuuHbIx ¢a3. B cucteme Y—AI-O dazo-
BBII COCTaB ITOKPBITUS ONIPEeIeH OMHO3HAYHO (puC. 5).

30 35 40 45 50
20, rpan

Puc. 2. PentreHorpammsl o6pasua Y—AI—O npu temrie-
patypax 30 (/); 300 (2); 550°C B Hauajne BbLACPXKHU (3);
550°C B koH1e BbLIepKKHU (4); 900 (5); 1500°C (6).
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Puc. 3. PentreHorpamma o6pasiia Y—AI—O B npencras-

JICHUU TIPOSKIMU MHTEHCUBHOCTb Ha IJIOCKOCTb “yroj
nudpakuu—TeMIieparypa”.
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Puc. 4. ®a3zoBs1ii coctaB nOKpuITU Y—Al—O 110 JTaHHBIM
PEHTTEeHOBCKOM mrdpakIIvu.
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Puc. 5. ®azoBblii coctaB moKpbITHST Y—Al—O/Mo0 10 TaHHBIM PEHTIEHOBCKOM AMbpaKIu.

st mpocThIX olieHOK pa3mepoB OKP u Mukpo-
HaIpsDKeHUIT B MHOTO(A3HOM CHCTEME C XOPOIIO
onpenensieMbIMi pedieKcaMy JOCTaTOYHO METOla,
OCHOBAHHOTO Ha 3aBUCHUMOCTH IIUPUH AUPaAKIIU-
OHHBIX JIMHUI OT yrjia Audpakivu UK, YTO BepHee,
OT BeKTOopa paccessHust. Ha puc. 6 mpencrasieHa qua-
rpamMa BuibsiMmcona—Xosia aist hasel YAIO; B 00-
pasue IoKpeiTUs Y—AI-O/Mo. Dta ¢aza umeer
pPOMOMYECKYI0 CUMMETPUIO, UMEETCSI BO3MOXHOCTh
JIJISl aHaJIU3a CTPYKTYpPhI MapaMeTpOB BHIOUPATh OIU -
HOUYHBIE pedIeKChl, KOTOPBIE HE TIePEKPBIBAIOTCS pe-
dnexcamu npyrux a3, UMEIOT 1OCTATOYHYIO UHTEH-
CHUBHOCTB. YKa3aHHBIM TPEeOOBAHUSIM YIOBJICTBOPSI-
1ot pedaexcel ¢ mHIekcamu 111, 200, 121, 002, 220 n
022. Y3 puc. 6 BUIHO, UTO B IIpeeiax OLleHUBAaeMbIX
norpemHocteili rpaduk Bunbsimcona—Xoiuia mist
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Puc. 6. Juarpamma Bunbsimcona—Xosmma st assl
Y—-AI-O.
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9TUX pedIeKCOB UMEET HYJIEBOI HAKJIOH C OTCEUKOit
Ha ocu opauHaT B obsactu 0.002. OTcrona MOXXHO 3a-
KII0unuTh, 4To pasmepol OKP dassl YAIO; umeror
cpenHee 3HauyeHue ~50 HM, a BeJIMUMHA MUKPOHa-
TNIpsSDKEHWH B 9TO (pase 6/1M3Ka K HYITIO.

Oo6pazenr Y—AI—O/Mo 6bL1 IpOrpeT B BHICOKO-
TEMIIEPATYPHOI BaKYYMHOM PEHTIEHOBCKOMU KaMepe
no temreparypbl 1500°C. B pesynbraTte Tporpesa
ObL1 moJjiyyeH (a30BbIli COCTAaB, C XOPOILIE TOYHO-
CThIO coBMaaarouii ¢ azoBbIM cocTaBOM obpasiia,
MpeIBapUTEIILHO MTPOTPETOTO B J1aOOpaTOPHOI Teun
1o temnepatypbl 800°C 1 uccieqoBaHHOTO C IIOMO-
b0 U pakTOMeTpa BBICOKOTO pas3pellieHus Ha
craHuuu “AHoManbHoe PaccesHue”. MoXHO ¢ yBe-
PEHHOCTBIO YTBEepPXIaTh, YTO TeMIlepaTypHasi oopa-
60TKa oKpbITUs IIpu 1500°C IpUBOAUT K paKTUUE-
CKU TTOJIHOM pejlakCallMi MUKPOHAIMPSIKEHUIA B T10-
KPBITUU.

3AKJIIOYEHHME

B HacTos1ei paboTe ObLUIM IMTPOBEAESHBI UCCIIE0-
BaHUS NOKPHITUSA cucTeMbl Y—AI—QO, B 4acTHOCTU
YAIO;, mony4yeHHBI# METOJIOM KaTOJHO-IyrOBOIO
ocaxaeHus. TonuHa IOJIy4eHHBIX NOKPBITUI CO-
craBisuia okojio 10 MxMm 3a 1 4 HanbuieHus. Ilocie
OCaxXIeHMs MOKPBITAE UMEIO aMOP(MHYIO CTPYKTYPY
1 KPUCTANIM30BAJIOCHh MTOC/IE OTXKUTA WM TIPU Harpe-
Be obOpasna. MeTtogaMu peHTIeHOBCKOI nudpakTo-
METPUMU in situ ObUIO U3YYEHO CTPOSCHME MOKPBITHSI.
Onupasich Ha JaHHbIE PEHTIeHO(a30BOro aHaIN3a,
MOXHO CKa3aTh, YTO CTYIICHYATBIIA OTKUT ITO3BOJISICT
MOJYYUTh TIPEUMYILECTBEHHO coenrHeHue YAIO;
C HEKOTOPBIM KOJIMYECTBOM OKcuaa UTTpust Y,0; u
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uHTepMmeTaiaa YAl,. [Ipu HarpeBe 1o TeMneparypbl
1160°C B MOKPBHITUHM YACTUYHO COXPaHsIETCI aMop(d-
Hasl CTPyKTypa, IpU MPEBBIIICHUN JAHHOIO 3Haye-
HHSI TeMIIepaTypbl, HOKPBITAE KPUCTALUIM3YETCS U
nosipisietcs dasza YAlO;. PazpaboTaHHbIe TOKPBHITUS
MOTYT OBITh PEKOMCHAOBAHBI IJISI NPUMEHEHUS B
aBUALIMOHHOI IIPOMBIIIJIEHHOCTH, B KAUeCTBE 3Kapo-
CTOMKMX TIOKPBITUI Ha JIOTaTKW TypOWHBI, TIOCJE
MIPOBEICHUS JONOIHUTEIbHBIX UCITBITAHUI Ha MHO-
TOLIMKJIOBBIE HATPY3KMU.

BJIATOOJAPHOCTHU

PaGoTta BbimmoHEeHa TIpy (UHAHCOBOM TIOMIEPXKKE
Poccuiickoit @enepanuu B auiie MUHUCTEpCTBA HAYKU U
BoICcIIEero oopaszoBaHust (mpoekt Ne 075-15-2021-1348).
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Investigation of the Thermo Barrier Coatings of the Y—Al—O System
Using Synchrotron Radiation

A. Yu. Nazarov" *, E. L. Vardanyan', A. A. Maslov!, A. A. Nikolaev!, K. N. Ramazanov’,
A. M. Khusainova!, A. N. Shmakov?
! Ufa State Aviation Technical University, Ufa, 450022 Russia
2Budker Institute of Nuclear Physics of Siberian Branch RAS, Novosibirsk, 630090 Russia
*e-mail: nazarov_almazl5@mail.ru

Y—AI—-O thermal barrier coating was investigated using synchrotron radiation. Y—AIl—O coating was deposit-
ed on molybdenum substrate using cathodic-arc deposition with two elemental cathodes made from alumi-
num and yttrium respectively. Phase evolution was investigated during samples heating up to 1500°C in vac-
uum. It was found that as-deposited coating has amorphous structure and crystallization process take place
at 1160—1170°C, no another phase transformations was observed. Qualitative phase composition of coating
as well as microstresses in film were determined. The results of evaluation demonstrates lack of microstresses
in obtained coating. Obtained results demonstrates a possibility of Y—Al—O coating deposition by cathodic
arc deposition Arc-PVD technology, and deposited coating consist of YAIO; (predominantly), Y,0; oxides

and YAl, intermetallic.

Keywords: plasma treatment, vacuum arc deposition, thermal barrier coating, synchrotron radiation, X-ray

diffraction analysis, microstress.
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