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BJIMAHUE CTEXUOMETPUUN JUOKCUIA HUPKOHUSA

HA MOP®OJIOI'NIO HAHECEHHBIX HA ETO IIOBEPXHOCTD
TOHKUX IIVIEHOK BJIAT'OPOJHBIX METAJIJIOB IIOCJIE
OTXHUT'A

HccnenoBaHo BIHMSHUE CTEXHOMETPUM IHOKCHA UPKOHHS Ha CTPOCHHE HAHECEHHBIX Ha €ro
MOBEPXHOCTh IUICHOK OJAaropOAHBIX METAUIOB (MIATHHBI M MaXIagus) Opu HarpeBaHud. s
9TOr0 IUICHKA HAHOCWIIM HA CTEXHMOMETPHYECKHMH MAHOKCcHI Uupkonus ("Oensiil”) u Ha
MOJIy4eHHBI OTXKHIOM B BakyymMe Hecrexuomerpuyeckuii ("dyepHbiid“). 3arem o06pasisi
HarpeBaid, CTPOEHHE IUIEHOK M3MEHsIOCh B 000uX ciydasx. OpgHako Ha "0eaoM* MpOUCXOOUT
(dparMeHTanys IUICHOK, a Ha “"4epHOM" ¢opmupyercst HoBas (asa. OueBHIHO, OIAropoxHbIe
METaJUTBl PearupyroT ¢ IUPKOHHEM U3 IOIOKEK, HPH 5TOM 00pa3yloTcss MHTEPMETaIUINIbI
cucTeM OJIaropoAHbIN MeTalI—IUPKOHHH.

Knrwouesvie cnosa. monuxue nJjlieHKu, ouoxcuo UYUPKOHUS, CMEeXUOMemPUs.

Beeoenue

HaHneceHHbIe Ha MOBEPXHOCTh HEMETAIMUECKUX MATEPUAIOB TOHKUE IJICHKH
MpY HArPeBaHUM 0 TEMIIEPATYp, KOTOPhIE TOpa3g0 HIKE TEeMIEpaTyphl
TUTABJICHUS METa/lla, COOMPAIOTCS B OTACIBHBIC OCTPOBKH, MPHUEM MPOIECC
3aBHCHT OT IOBEPXHOCTHOI'O HATSDKCHUsS Ha TPAHHUIIE TUICHKM M OKPYKaroIeh
Cpelpl, a TaKKe OT aJre3Wd METa/ula K TOMJIOKKE. YeM BBIIIC aare3us, TeM
MEHBIIIE CKJIOHHOCTh K 00pa30BaHui0 OCTPOBKOB [1]. J[nokcua nupKOHMS, Kak U
IpyTHe OKCHABI IIEPEXOJHBIX METAJJIOB, MOXET TEPATh KHUCIOPOJ C
obpa3zoBanreM HecTexuoMmeTpuueckux (a3 [2]. B pabore [3] ucciaemosano
BIMSIHUE CTEXMOMETPUHN JAUOKCH/IA IIMPKOHUS HA CMAuMBaHHUE €r0 METaJlJIaMH,
YCTAHOBJICHO, YTO HECTEXMOMETPUYECKUN MaTepual CMAuyduBacTCsA HECKOIBKO
JIy4Ilie, YeM CcTexXuoMeTpuueckuit. Takke oOHAapy:KE€HO, YTO IPH CMAuyuBaHUHU
0J1arOpOTHBIMU MeTaIaMH CTEXHUOMETPHS IHAOKCHUAA [UPKOHUS
BOCCTAHABIIUBACTCSI BCIICICTBUE PACTBOPCHHUS “HM30BITOYHOTO” IUPKOHUS B
METaJIe, TO €CThb HMEET MECTO XHMMHYECKOE B3aMMOJEHCTBHE METAlIa C
oxcuaoM [3]. TTogoOHbIE ABIEHUS MOTYT CYIIIECTBEHHO IOBIIUATH HA TIOBEICHUE
TOHKHMX IUICHOK OJIarOpoJHBIX METAJIOB Ha moBepxHoctd ZrQ, mpu
HarpeBaHUH, MO3TOMY HEOOXOIUMBI JOMOJIHUTEIIbHBIC UCCIICOBAHN.

Mamepuanvl u memoowt ucciedo8anuii

B pabote ucronb30Bany MmiaBleHbIe MOHOKPUCTAUIBI U3 TUOKCHUIA ITUPKOHUS,
gacTUuHO crabmimsupoBanHoro 3,5%  @r.) Y,0; mmatnHy © majiagnit
BBICOKOW 4YHCTOTHI. M3 MOHOKpPHCTAJJIOB HM3TOTOBWJIM IOJUIOKKH B BHJIC
IUIACTUHOK TONIMUHOW 2 MM, WX IOBEPXHOCTh OTHOJUPOBAIM aJIMa3HBIM
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noponikoM 3epHUcTocThio 0,7—0,3MKkM. HacTh MOJUIOKEK OTOXKIIIN B BAKyyMe
mpu 1900 € B Teuenme 60 mMuH, TakuM 00pa3oM MOIYYWIN OOpasibl W3
HECTEXHOMETPUYECKOTO JHOKCcHaa IupkoHus ("depHbie”, TOCKOIBKY paHee
OeJible OIIOKKH TIOUSPHEINN BCIISICTBHUE OTepH KUcnopoaa). Ha moBepxHoCTh
MOJIOKEK DJICKTPOHHO-TYYEBHIM METOAOM HATBUIMIN CJIOW IUIATHHBI WIIH
nayutaaus tonumHod 100HM. [loTOM MOIUIOKKM OTXKMTalnM B Bakyyme Ipu
temneparypax Ha 10—30% Hwxke TeMmnepaTyphl IUIABJICHHS MeETaluia TI0
a0COIOTHOH IIKaIe M UCCIIEA0BAIN Ha ONTHIECKOM MUKPOCKOTIE.

Pezynomamot u ux oocysycoenue

[MoumoxxkK ¢ HaHECEHHOH MIaTHHOW OTOXIIH B Bakyyme mipu 1280 u 1400 C.
Muxkpodororpadpuu 00pa3loB NP OTHOCUTEIHFHO HEOOIBIIOM YBEIWYCHHU
(x125) nmpencrasnensl Ha puc. 1. Jlaxe mpu HeOOIBIIOM YBEIHUCHUH 3aMETHO,
YTO IMOCTIE OTXKHra CTPYKTypa IJICHOK M3MEHWIIACH, TIPUYEM I0-Pa3HOMY JUIS
“Oenpix”  (CTEXHOMETPUYECKHX) W “uepHbIX”  (HECTEXHOMETPHUYCCKHX).
Ha “Oembix” (opMupyOTCS CBETIBIC YYACTKH C TEMHBIMU MPOMEXKYTKAMHU,
adekT ycunmBaeTcs C yBEIMYCHHUEM TeMIepaTypbl omTxura. [lneHka Ha

Puc. 1. Mukpodororpapun (X125) TOHKHX
IUVICHOK IUTATHHBI, HAHECCHHBIX HAa MOBEPXHOCTh
JMOKCUIA LUPKOHMS, TI0CIIE OTKHUra B BaKyyMe:
a — Ha "0enoi” MOANOXKKE MOCIe OTKHUra IpU
1280 C; 6 — na "uepnoii”, 1280 C; ¢ — nHa
"oenoit“, 1400 C; 2 — na "gepnoit®, 1400 T

Fig. 1. Microphotographs (x125) of platinum thin
films applied on zirconia surface after annealimg i
vacuum:a — on “white” substrate after annealing
at 1280 °C6¢ — on “black”, 1280 €; ¢ — on
“white”, 1400 C; 2 — on “black”, 1400 €
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MOBEPXHOCTH “HepHBIX” MOJUIOKEK (parMeHTHpyeTcs. B To ke BpeMs Ha ee
MOBEPXHOCTH 00pPa3ylOTCsl TEMHBIC TATHA HOBOW (a3bl, BEPOSTHO, BCICACTBHE
B3aMMOZCHUCTBHSA IUIEHKH C TIOIIOKKOM.

Ha puc. 2. npuBenensl MukpodoTorpagun TOHKHX TUICHOK IIATHHBI MTOCTE
omkura npu 1400 T. Yerko BUAHO, Y4TO Ha MOBEepXHOCTH “Oenoro” ZrO,
IUICHKA HMMEET OCTPOBKOBYIO CTPYKTYpYy, @ Ha TOBEPXHOCTH ‘“‘YepHOro”
CTPYKTypa IUIEHKH TOXK€ H3MEHHJIAch, OJHAKO (OPMHPOBAHMS BBIPAKECHHBIX
OCTPOBKOB HE IIPOM30IILIO0, CKOpee, HAOI0AaeTCs MPUCYTCTBHE HOBOIA (ha3bl.

[Moanmoxku ¢ mayuaaueM ObUIM OTOXOKEHBI B BaKyyMe IIPH TeMIlepaTypax
1100 u 1300 T. Mukpodororpadhuu o06pa3IoB MOCIE OTKUTA MPEICTABICHBI
Ha puc. 3. Ilnenka mammazust BeleT ceOs aHAIOTMYHO IJICHKE IUIATHUHBL HA
“0emom” ZrO, cobupaeTcs B OCTPOBKH, a Ha “4epHOM” OCTaeTCs CIUIONIHOH,
XOTs U obpa3yetcst HoBasi ¢asa. [lo Bcell BepOATHOCTH, HMEET MECTO IMPOIIECC,
ONMUCaHHbI# B pabore  [l], — dYacTHYHOE pPACTBOPEHHE IIUPKOHHSI B
07aropoIHOM MeTajie, BO3MOXKHO, C O0Opa30BaHHEM HWHTEPMETAILINIOB
CHCTEMBI TIaTHHA—IMPKOHUH WU TTaTHHA—TIAIUTA M.

a

Puc. 2. Mukpodororpadpun (X1000) TOHKHUX IUICHOK
IUIATHHBI, HAHECCHHBIX Ha TIOBEPXHOCTH “Oemoro” u

“yepHOro” (6) TUOKCHIA IIMPKOHMUS TIOCIE OTXKHIa B BaKyyMe
npu 1400 T

Fig. 2. Microphotographs (x1000) of platinum thiimf

applied on “white” ¢ and on “black” §) zirconia surface
after annealing in vacuum at 1400 °C
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8 2
Puc. 3. Mukpodororpadun (x630) TOHKHX TICHOK MaJLIaIus,

HAHECEHHBIX Ha MOBEPXHOCTh JHOKCHIA LUPKOHUS, TIOCIIE OTXKHIA
B BakyyMe. ¢ — Ha “Oenoi” TOJJIOKKE TOCIe OTXKHra MpU
1100 T; 6 — na “wepnoit”, 1100 C; ¢ — na “6emoit”, 1300 T,
2 —Ha “uepnoii”, 1300 T

Fig. 3. Microphotographs (x630) of palladium thihmk applied
on zirconia surface after annealing in vacuam— on “white”
substrate after annealing at 1100 #C+— on “black”, 1100 €;
¢ — on “white”, 1300 €; 2 — on “black”, 1300 €

Boieoown

UccnenoBano  BIUSHHE ~ CTEXHMOMETPHM  JIMOKCHJA  [UPKOHHUS  Ha
B3aUMOJICHCTBHE €r0 ¢ TOHKUMH IUICHKaMH OJaropoJHbIX METauoB (MIATHHBI
U Tajulajans), HAaHECEHHBIMH Ha €ro MOBEPXHOCTh. OOHAPYKEHO, YTO MOCie
OTXKHTra B BaKyyMe JIISl CTEXHOMETPHUYECKOTO JIMOKCHIA ITUPKOHUS TIPOUCXOIUT
(dparmMeHTanys IUICHOK, a IS HECTEXHOMETPHYECKOTO — B3aWMOJICHCTBUEC
MeTaJlla W TIOJUIOKKH C oOpa3oBaHWeM HOBOW (ha3el. Takum o00pazom,
CTEXHOMETpUSl JUOKCHUJIA IIMPKOHUS BIHMSICT HAa B3aUMOJICHCTBHE €ro C
OIaropoJHEIMH METaJIaMH, B TOM YHCJIEe U B CITy4ae TOHKHX IJICHOK.

PE3IOME. JlochikeHO BIUTMB CTEXiOMETpii MIOKCUAY IHUPKOHII0 Ha OyHOBY
HAHECEHUX Ha HOro MOBEPXHIO IUTIBOK OJIArOpoAHMX MeTaniB (MUIaTHHU Ta
nanajiro) mpu HarpiBanHi. JIJis 1bOTO IUTIBKM HAHOCHIIM Ha CTEXiOMETPUYHHIA
miokcua 1upkoHito (“Oinmii”) Ta Ha OTPUMaHHM BiAMAIOM y BakyyMmi
Hecrexiomerpuunuit (“gopHuit”). IloTiM 3pa3ku HarpiBaid, OymoBa ILTIBOK
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3MiHIOBaach B 000X BUMaAKaX. Ajlle Ha “OioMy” BimOyBaeThcs pparMeHTallis
IUTIBOK, a Ha “dopHoMy” ¢opmyerscsi HoBa ¢aza. OueBHAHO, OIaropomHi
METaau pearyrTh 3 MHUPKOHIEM 13 MIAKIANOK, TPU IbOMY YTBOPIOIOTHCS
IHTEpMETAITIIA CUCTEM OJIarOpOTHUN METaT—ITUPKOHIM.

Knrouoei cnosa:. monxi naisku, 0iokcuo YupKoHio, cmexiomempis.
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Influence of zirconia stoichiometry on morphology of applied on its surface
noble metalsthin films after anneling

The zirconia stoichiometry influence on structufeapplied on its surface thin
flms of noble metals (platinum and palladium) annealing was
investigated. Films were applied on stoichiometitconia (“white”) and on
obtained by annealing in vacuum non-stoichiome(itidack”). Samples were
then heated, films structure transforms in bothesafBut on “white” the
fragmentation of films occurs, and on “black” newage forms, obviously
noble metals react to zirconium from substraterimetallides of noble metal—
zirconium system forms.

Keywords: thin films, zirconia, stoichiometry.

88 ISSN 0136-1732. Aare3usi paciiaBoB u naiika marepuanos, 2014. Bem. 47



