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B HacToswen paboTe obcyxaatoTcsa pesynbTatbl U3ydeHus Tonorpadunm 1 cCMavyMBaeMocTy ANCTUNNMPOBAHHON BOAOW MO-
BEPXHOCTU cucTem nneHka Mo, Al, Al+1 at% Cr/cTeknsiHHas noanoxka, nony4yeHHbIX MeTOAO0M OCaXKAEHUA NOKPbITWIA NPy accu-
cTupoBaHun cobctBeHHbIMU MoHamu (OMACU). OBHapykeHo, YTO HaHECEHWE METaNNMYECKON MIEeHKM Ha CTEKNo NpYMBOAUT K
yBENUYEHMI0 PaBHOBECHOTO KpaeBoro yrna cMavnsaHus (PKYC), To eCTb K CHUXeHWIO rmapodunbHOCTM noBepxHocTu. Ha cma-
YMBaAEMOCTb MOBEPXHOCTW NOMYYEHHbIX CTPYKTYP BMUAIOT criegytolme akTopbl: XMMUYECKUA cocTaB matepuana u mopdorno-

A NOBEPXHOCTWU.

BBepneHue

OcaxaeHne TOHKUX MeTannmMyeckux NnéHoK Ha
CTEKNsAHHbIE NNACTUHbI NPeACTaBNseT KaK Hay4HbIN,
Tak 1 npakTuyeckuii nHTepec. OHO no3sonseT ¢op-
MUPOBaThb ThbifbHbIE W MULEBbIE KOHTaKTbl MOrMo-
LLaLWUX CNOeB COoMnHeYHbIX anemeHToB [1]. ConHeu-
Hble 3MEeMEHTbl C HaumnyylWMMU XapakTepucTukamm
nony4arT Ha MOoAMOXKAX M3 HaTpuhAcoAdepXKallero
crekna, OopocunukatHoro ctekna u - AlOs-
nognoxkax [2]. Ans ynpaBneHus cBOWCTBaMW nne-
HOK MpW MX OCaXAEeHWM Ha MOANOXKY Heobxoauma
OVarHoCTUKa MOBEPXHOCTU  KOHCTPYKUMMW  MIEH-
ka/nognoxka. B HacTosiwen pabote ob6cyxpatoTcs
pes3ynbTathl U3yvyeHusa Tonorpaum M cMaydnBaemo-
CTU ANCTUNNNPOBaAHHOW BOAOW MOBEPXHOCTU CTPYK-
Typ nneHka Mo, Al, Al+1 aT.% Cr/cTeknsiHHas noa-
NOXKa, MONYYEHHbIX METOAOM OCaXAEHWUS MNIEHOK
npy accUCTMpOBaHUN COBCTBEHHBLIMY MOHAMU.

MeToabl nccnegoBaHus

[nsi ocaxgeHunst NNEHOK Ha CTEKINO MCNosb30Ba-
N pe30oHaHCHbIN MCTOUHMK BaKyyMHOW [yroBoi
nnasmbl (Bakyym 102 Ma) [3]. MeTannuyeckne nnex-
Kn monubaeHa ocaxganucb Ha CTEKNO MNpU YCKO-
pstowem noteHumane Ha muwenun B 10 kB, a nneHku
antMUHUA 1 ero cnnaea — Npu YCKOPSIHOLEM NOTEH-
unane 3 kB. CkopocTb ocaxaeHusi MOKPbITUIA CO-
crasnana 0.1-0.2 HM/MWH. B MOHHOM MCTO4YHUKE B
KayeCcTBE 3NeKTPOAOB YCTAHOBKM WCMONb30Banu
martepuanel: Mo, Al n cnnas Al-1.0 at.% Cr.

PacuyeTbl NnoTHOCTW 3Hepruu, BblAENEHHOW B
Kackagax aTOMHbIX CTONKHOBeHMI (), chopmupyto-
LMXCA NPU TOPMOXEHWUM aCCUCTUPYIOLLMX MOHOB B
OCaXdaeMOW MreHKe, BbINOSHEHbI B COOTBETCTBUM C
meTtoaukon Sigmund [4]. Mony4yeHo, yto ©=0.25 —
0.42 3B/aT1. Takne 3HaveHusa O COOTBeTCTByIOT TeMm-
nepaTypHOMYy 3KBUBANEHTYy ~ 10® K. YuutbiBas Bpe-
MSI pa3BUTUS Kackafda aTOMHbIX CTONIKHOBEHWIA Mpwu
TOPMOXEHUM  aCCUCTUPYIOLLUMX WOHOB, MONy4aem

rmnepBbICoKMne cxopocm «KpVICTaJ'IJ'IVI3aL|,VIM» (oxna-
XOeHUs KaCKap,os)~10 -10" K/c.

M3yuyeHne Tonorpadumm noBepxHocT 06pasuoB 1
onpegenexHve ee LIepoxoBaTocTu ObIO BbINOMHEHO
c npuMeHeHnem CKaHupytoLemn 30HA0BON
MUWKPOCKOMMN Ha aTOMHO-CUIOBOM Mukpockorne NT-
206. 3Ha4veHue LwWepoxoBaTOCTU Onpeaensanocb no
yCpeOHEHHbIM AaHHbIM, MOMyYEHHbIM C 7 MOLLAa0K,
BblGpaHHbIX NPOU3BOSIbHBIM obpasom. Ons
06paboTkM  OaHHbIX, MONYYEHHbIX Ha aTOMHO-
CWUIOBOM MWKPOCKOME, Ucnosib3oBanacb nporpaMmma
Surface Explorer [5].

CMaunBaemocTb NOBEPXHOCTHU CTPYKTYP
nneHka/cTeknsHHas noanoXxka, NOny4YeHHbIX
metogom OIMACW, onpegensanun no BenuuvMHe
PaBHOBECHOMO KPAeBOro yrra cCMadnMBaHus, KOTOPhIN
n3mepsnM Metoaom cuasden kannm [6]. Ob6bem
kannu coctasnan 9.3 mkn. MNorpeLlHocTb n3aMepeHmus
PKYC coctaBnsna ~ 0.6°.

Pe3ynbTaTthl  ux obcyxaeHue

Ha puc. 1 npeactaeneHo 3D - nsobpaxeHue To-
norpacdm MOBEPXHOCTU CTEKISAHHOM MOANIOXKKM [0
HaHeCeHUs NIEHOK.

o
Puc. 1. 3D - wusobpaxeHve Tomorpacdun MOBEPXHOCTH
CTEKIMSAHHOW NOAMOXKN.
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[MoBepxHOCTL CTekna npeacTaBnseT cobon men-
KO-3M1eMEHTHY0 MOopdoforMio Co cpefHen LLepoxo-
BaToCTbiO (Ra) 2.537 HM.

3D - wusobpaxeHue TonorpacmMu MNOBEPXHOCTH
MonMbaeHOBON NneHkun (puc. 2) no3sBonsieT caenatb
BbIBOA O TOM, YTO Ha MOAMOXKE M3 CTeKna MeTogoM
OlNACU dopmupyeTcst nneHka monubpeHa ¢ no-
BEPXHOCTbIO BbICOKOrO KavyecTBa. 3HaueHne cpegHen
LUEepOXOBaTOCTN MOBEPXHOCTU MNIIEHKN TOMLWMHON
~50 HM npu aToM coctaensaeT 0.216 HM.

Kak BMOHO W3 NpeacTaBrneHHbIX 3aBUCUMOCTEW,
M3MEHSIS YCINOBUS HAHECeHWs TNIeHKU, TO ecCTb
BapbUpys TOMLWMHOW NAEHKU, MOXHO YNpaBnsiTh
LLIEPOXOBaTOCTbIO NOBEPXHOCTU " ee

cmaumBaemocTbio (PKYC B npegenax ot 22° go 65°).
[MoBepXHOCTb NNEHOK antoMWHUA U Cnnasa arnto-
MUHMA ¢ xpomoM (1 aT.% Cr) nmeeT kavyeCTBEHHO
apyron Bug. 3D — wnsobpaxeHne ux Tonorpadui
npeacTaBneHbl Ha puc. 5 (a u 6 COOTBETCTBEHHO).

1]

Puc. 2. 3D - nsobpaxeHue Tonorpacum nosepxHoctn Mo
NneHkn, HaHeceHHon Ha cTtekno metogom OMACW  npwu
yckopsitoLlem HanpsikeHun 10 kB npu cune MOHHOro Toka B
100 MKA 3a 5 yacos.

M3ameHsia ycnosua HaHeceHust monubaeHa (Bpe-
MS HaHeCceHus) nornyyanu MrAeHKU PasfM4yHOW TOr-
LWMHBI M, Kak oOKasanocb, C PasHbiMU 3HaAYEHUAMU
wepoxoBaTtoct n PKYC.
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Puc. 3. 3aBncumocTb LwepoxoBaTtocTM nosepxHocTM Mo
MAEHKN OT TOMNLLUMHBLI OCaXAEHHOW MNEHKN.
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Puc. 4. 3aBucumoctb PKYC noBepxHocTM Mo nneHku ot
TOSLUMHBI OCAXXAEHHOW MIEHKN.

Puc. 5. 3D — u3obpaxeHusi Tonorpacdum MOBEPXHOCTEN
nneHkn Al (99.995%) (a), nneHkn cnnasa Al-1.0 at.% Cr
(6), HaHeceHHoN Ha cTekno metogom OIMACWU npu ycko-
pstowem HanpskeHun 3 kB npu cune noHHoro Toka ~ 100
MKA 3a 10 vacos.

[MoBEPXHOCTb NNEHKM U3 anioMWHUS 1 CrnaBsa ero
C XpoMOM npeacTasnseT cobon aHcambnb 13 nupa-
MU C OKPYrfbIMU BepwmMHaMun (C XapaKkTepHbIMK
naTtepanbHbiMM pa3vepamun nopsgka 0,5-2 mMkm) u
ocTpoyronbHbIX nupamug. LllepoxoBatocTb noBepx-
HocTM cocTaensieT 46.575 HM. B nneHke cnnaea
anioMUHUSE  OCTPOYTOfbHbIX  NpaMui  MeHbLue,
MeHbLLE U LUEePOXOBaTOCTb, KOTOpas cocTaBnser
9.550 HM. CmaumBaeMoCTb NOBEPXHOCTEN MIEeHOK 13
PasnuyYHbIX METanmnoB, HAaHECEHHbIX Ha CTEKNo Me-
TopoM OMACH, Tarke pasnuyHa (Tabnuua).

Tabnuua. 3HaveHuss PKYC noBepxHOCTM MMEHOK AUCTMI-
NIMPOBaHHOW BOAOW U NapaMeTpbl LIEPOXOBATOCTY MOBEPX-
HOCTU cucTem nneHka Mo, Al, Al+1 at% Cr/cteknsiHHas
NoANoXKa

MeTann nneHku
cTekno 6es Al+Cr
NEHKU Mo (50rm) Al (1 a1.%)
PKYC,
rpan. 22.0 65.0 76.2 835
Ra, HM 2.537 0.216 46.575 9.550
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Kak cnegyeT w3 [paHHbIX, MPeACTaBMEHHbIX B
Tabnuue, Ha CMayYMBaeMOCTb MOBEPXHOCTM MOnNy-
YEHHbIX CTPYKTYp BNMSieT Kak XMMWUYECKUIA COCTaB,
Tak 1 LWepoxoBaTOCTb U XapakTep penbeda noBepx-
HOCTWU. W3BecCTHO, 4TO a30BbIi COCTaB MIEHOK,
OCaXAEHHbIX NpW BaKyyMHO-AYrOBOM WCNapeHuwu,
3aBUCUT OT cocTaBa W AaBreHus rasoBon cpegsl [7],
noaTomMy B JanbHellem HeoOXoOUMO BbIMOMHUTL
uccreoBaHue KOMMO3WLMOHHOIO COCTaBa NonyYeH-
HbIX MONNBGAEHOBbIX U antOMUHNEBBIX MMEHOK.

3akntoyeHue

lMpn BLINOMHEHNN W3MEPEHUn PaBHOBECHOIO
KpaeBoro yrna cMayvBaHus AUCTUNNNPOBAHHOW BO-
AON NOBEPXHOCTU CUCTEeM nneHka Mo, Al, Al+1 at%
Cr/cTeknsiHHaa MOAMOXKa, MNOMyYEeHHbIX MEeTOOO0M
ocaXdeHus NNeHOK Npu accucTMpoBaHMM COBCTBEH-
HbIMW MOHamW, YCTaHOBMIEHO, YTO HaHeceHue Me-
TannM4yecknx NMEeHOK BeAeT K yBEenuYeHuio rMapo-
dobHOCTM nosepxHocTW. C yBenuyeHWeMm TOMWUHbI
mMonunbaeHoBor nneHkn (go 50 HM) ymeHbLuaeTcs
LIEepOXoBaToCTb NOBEPXHOCTM (0T 2.537 HM [0
0.216 HM) U cCMauMBaeMOoCTb ee AUCTUINNNPOBaHHON
Bopon (PKYC ysenuumBaeTtcs ot 22° o 65°).

LLlepoxoBaToCTb NNEHOK anMUHWMA W Cchnnaea
anioMMHUSA C XpOMOM BbILLIE, YEM LLUEPOXOBaTOCTb
MONMMOAEHOBBIX NMEHOK, TakkKe Bbllle W 3HAYEHUS
n3MepsieMblX PaBHOBECHbIX KpaeBbIX YrfoB CMavu-

BaHWS, T.€. NOBEPXHOCTb arnOMUHUEBBIX NIIEHOK Me-
Hee rmapodunbHa.

MonyyeHHble 3KCMepuMeHTanbHble pesynbTaThl
NOATBEPXAAT BO3MOXHOCTb YMNpaBfeHNs CBOWCT-
BaMM (LLEPOXOBATOCTb, CMA4YNBaAEMOCTb) MNOBEPXHO-
CTU CTPYKTYp NNeHKa/CTeKnsHHas noanoxka, usme-
HEeHneM ycrnosun hopmMmnpoBaHns MIEHOK.
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In this paper a composite topography and wettability of a surface of structures thin Me film/glass (Me = Mo, Al or Al+1
at.%Cr) prepared by means of ion-assisted deposition of coatings in conditions of a self-irradiation are discussed. Atomic Force
Microscopy surface observations were used to investigate the topography of modified surfaces. Hydrophilicity was measured by
means of the contact angle measurement technique. The average roughness of surfaces depends on thickness of thin film and
on ingredients. Contact angle measurements showed that the deposition of Me thin films on glass makes the surface more hy-

drophobic.
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