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HAYAJIbHOE PACNPEOENEHWE KOMMOHEHTOB CIMJIABOB
B SKCNEPWUMEHTE MO TEMMNEPATYPHO-NPOrPAMMUPYEMOW
AJECOPBLUUA

C.A. Moposoe', [].A. Xepe6yoe?

PaccmoTpennl cocToanua cBo0OAHOI TOBEPXHOCTH JIBYXKOMITOHEHTHBIX
c1aBoB Cu—Ag no H300paKeHHSIM, NOJTYUEHHBIM € NOMOILIO PACI POBOTO )ICK-
TpoHHOTro Mukpockona. MccirenoBano nauanniioe pacipene/ieHHe KOMIIOHEH108
€N;1aBOB, M3YUEHHBIX MET0/A0M TEeMNEPATYPHO-MPOI PaMMUPYEMOii 1ecopOounu.
loareepixneno pacciioenne NMOBEPXHOCTHOIG TBEPAOro pacisopa Ha aABe gaini,
GoraTeie MenbI0 U cepedpoM, oTMeEUeHa HX IBOJTIONHS B 3ABHCHMOCTH 01 00 beM-
HOrO cojlep:KaHuA cepebpa

Kuouesnie  croeu:  mevmepamypuo-npoopaymupyesas — Jecopouys,  amace-
CREKMPOMCIMPUSA, ROBCPXNOCIb, RORCHXHOCIUIbIC (hd3bl, OBYXKOMAQUEHNIINE (RAARB
Cu—Ag, pacmposust 2ICKMPONNUST MUKPOCKORALSL.

Beeaenue. PasputHe NpOMBILUICHHOIO NMPOM3BOACTBA B COBPEMCHHBIX YCIOBHAX TPeOYCT nocTo-
AHHOI0 COBCPLUCHCTBOBAHHSA TCXHOJOITHYECKHUX [IPOLECCOB, CO3aHUS HOBBIX MATCPUAIOB C 3a1aHHbIMH
CBOMCTBaMH, HCIOB30BAHMA CIICHUANBHBIX AATYUKOB JUIA M3MCPCHMS M KOHTPOJS W3TOTAB/IHBACMOH
npoaykuuu. Pazpaborka HOBBIX TCXHOJOIMI HEBO3MOMHA OC3 UCTKOIO MOHMMAHHSA APOLCCCOB, NPOIC-
KalOUIMX Ha MOBCPXHOCTH METAUIOB U HX CMAaBOB B LUIMPOKOM MHTCPBAJ€ TCMICPATYP KaK B TBCPAOM,
TaK ¥ >KUAKOM COCTOSHHWM. [JJis U3yUCHUST CBOMCTB MOBCPXHOCTH MCMOJbL3YIOTCS PA3IHYHBIC MCTOAbL,
KOTOPbIC B3aHMHO AONOJHAIOT APYr APYra U [O3BOJAOT MONYYHTh YHHKAIbHYIO MH(OpMalmio i
CO3/iaHHMA HECOOXOAUMbIX Mofched. OaHUM M3 TaKUX MCTOJIOB SBISACTCS MCTOA TEMIICPATypHO-
porpaMMupycMoii fecopbunu [1], mo3BoRsIFOImMIT MONYUMTh HAACKHYIO HHPOPMALHK) B O0JACTH TCM-
nepatyp ot 800 no 1500 K.

Mertoa. B naHHoii pabore uccnenoBaauck cBOGOIHBIC HOBCPXHOCTH JIBYXKOMIIOHCHTHBIX CIUIABOB
Cu-Ag c coacpxanuem cepebpa 5,05 19,9 u 72,0 Bec. %, KOTOpbiC U3YUAIMCh Paliee MCTOAOM 1CMIICPa-
TypHO-niporpammupyemoit - accopouud  (TIT) B wuurepBanc Ttemueparyp ot 700 po 1500K
KaK B TBCPAOM, TaK W KMIAKOM COCTOSIHMSAX [2].

JlaHHbIC CTIaBbl HPUTOTOBACHBI U3 YHCTBIX McTaluloB Cu (99,99 %) u Ag (99,999 %) nnaBkoil B
KOPYHA0BOM THIJIC B aTMocdepe reaus mapku BY ¢ sbiacpxkkoi 10 mun npu 7= 1500 K ¢ nocneayro-
LLIMM FOMOTCHHU3UPYIOLIHM OTKUIOM B TCUCHHUH JIBYX 4acoB npu 1100 K.

B cBsizu ¢ ocobecHHocTsIMU huznucckoit pcanuzaguu Mcron TT1/] [3] He no3ponseT monyuats Ha-
JACHKHYIO M TOUHYIO HH(DOPMALKIO O COCTOSHUM MOBCPXHOCTH CILIABOB MPU KOMHATHOH ‘TCMIICpaTYypE.
JlanHpic 0 MOACIIH MOBCPXHOCTHOTO CJIOSI MOMKHO H3BJICHb KOCBEHHO, HCITONb30BAB IPC/IOKCHHYHO MC-
TOAKKY [4]. Ina cc npoBepkH M yTOUHCHHS NOJYUCHHOH MOJIC/INM ObI10 NPOBCACHO JAHHOC HCCIIC0Ba-
HHUC MOP(]OMOrHH NOBCPXHOCTH 3aKPHCTAJUIH30BAHHBIX PACITABOB HA PACTPOBOM WIEKTPOHHOM MHKpPO-
ckone JEOL JSM-7001F ¢ TepMonoacBoil nywikoit ¢ paauycom octpus karoaa 350 HM, NpH TOKC DJICK-
TpoHHoro nyuka 335 nA, paspeilicHie 7 HM, IIpM Bakyyme B kamepe obpasua 107 [la, npu yBeauuenun
ot 200 no 20 000 xpar. DJICMCHTHBIH aHaNW3 MPOBOJMIICS MPH TOMOIM PCHTTCHO(IYOPCCLCHTHOIO
ananuzatopa Oxford INCA X-max 80 ¢ kpemHM#-ApciidoBbIM AcTCKTOPOM MTI0IA/ b0 80 MMz, OXJIax-
AacmpiM wiementamu Iensthe 10 —60 °C.

Pesyabrarsl. C nOMOLLBIO DJACKTPOHHOTO MHKPOCKOMA MOMYUCHbI H300pAXKCHHS MOBCPXHOCTH MC-
clIeycMbiX IBOHHBIX cnaBoB Cu—~Ag ¢ coaepsxaducm cepeopa 5,0; 19,9 n 72,0 Bee. % (puc. 1).

Ha puc. 1 npcacrasacHbl cBOOOAHBIC MOBCPXHOCTH HCCACAYEMBIX CIIJIABOB, YTO {T03BOJIACT NPOCIC-
JAUTh U3MCHCHHA COCTOAHUS MOBCPXHOCTH € YBCIIMUYEHUCM COACPKaHMS cepeOpa.
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Puc. 1. Mopdronorua ceo60aHOR NOBEPXHOCTU ABYXKOMMNOHEHTHbLIX cnnaBoB Cu-Ag
B peXUMe pervcTpaunm oTpaXeHHbIX 3nekTpoHoB {(yBennyexne 1000):

a) 5,0 sec. % Ag, 6) 19,9 Bec. %, B} 72,0 Bec. %

Ha puc. 1, a 0T4CTIIHBO BUHBLI MOHOKPHCTAIMUCCKUC 00JacTu MeaH pasMepoM 10x200 mMxm, yro-
PAAOUYCHHBIC B NCPIICHANKYJIAPHBIX HaNpasjicHHAX. Ha MX MOBCPXHOCTH 3aMCTHBIC CBCT/BLIC MI0ObUaA-
ThIC KPHCTANbl, KOTCPCHTHO BBLICIMBILMCCS W3 TBCPAOro pactsopa (hasbl Ha ocHoBe cepedpa (puc. 2),
HMCIOLLMC APYTYI0 OPUCHTALMIO, HO COXPaHAOLUMC TCPICHAMKYSIPHOCTL MeKay coboii. [lonepeunoc
CCUCHUC KpUCTALIOB (pa3bl HA OCHOBC ccpcdpa coctasisct oT 0,25 mkM a0 1 MkM.
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Mopo3soe C.U., HauanbHoe pacnpedesieHue KOMAOHEHMOE CM/1ag0e
Xepebuyos [.A. 8 akcrnepumMeHme no memnepamypHo-Apo2pamMMupyemotl decopbyuu

C oMo MHKPOPCHTTCHOCTICKTPAJIBHOTO aHaIH3a ObLIM MONYUCHBI KaPThl PACMIPCACICHUS DIlC-
mcHToB crnara Cu ¢ 5 Bec. % Ag (puc. 3) (Ocabic ¢BCTIbIC O0NIACTH OTPAXKAIOT OOJIBLLICC COACPKAHUC
COOTBCTCTBYIOLICIO MICMCHTA Ha MOBCPXHOCTH).

Puc. 2. asa 6oraras cepebpom (yBenuqHue B8 20 600 pa3)

C yBCAMHCHHCM coAcpKaHus cepedpa B oobeMe 10 19,9 Bec. % kontmuccTBo odacteit Goratsix ce-
pcOpom Bospactact. OHH, KPOMC OTMEUCHHBIX paHce, 00pa3yroT KpHcTamabl ¢asel Ha OCHOBC ccpebpa
MGy KpucTannaMmu ¢assbl Ha ocHoBe mcau (puc 1, 6). Pasmcp kpucrannos ¢asel Ha ocHoBe cepebpa
gocturact 2.5 x 40 MxM.

OOpazoBaHue KpucTaanoB ABYyX (a3 CTaHOBUTCs 0coOcHHO oTucTauBbiM fipu 72,0 Bcc. % Ag
(puc. 1, ). OOnactu GoraTbic ccpcOPOM 3aHUMAKOT OOLIMPHYIO HacTh NOBCPXHOCTH. Pasmepsl kKpuctall-
J0B 00ouX a3 cocTapagaioT 2,5—-5 MKM.

SNeKTpoHHOE n30bpaxeHne

—

2 MKM

Puc. 3. Pacnpepenenue anemeHToR cnnaea Cu-Ag c 5 sec. % (ysenuyeHue B 1000 pa3)

Kak mokasbiBacT DJCMCHTHbIH aHaMW3, COCTaB MOBCPXHOCTH HCCIICAYCMbIX 00pa3LOB (CM. TabauLy)
HC3HAYMTCABHO OTJIMYACTCS OT 00BCMHOrO COCTaBa, YTo HC cornacyeres ¢ [2]. Bo3moxHo, 210 00bsC-
HsICTCst OOJICC 3HAUMTCIIBHOL IITYOHHOI MOBCPXHOCTHOro ¢nos (A0 10 MKM), UCMONB3yCMOH aHanNu3aTo-
pPOM AJ1s ONPCACACHHS COCTaBa MOBCPXHOCTH,

BoiBoant. TakuM o0pa3oM, HCCICAOBAHO PACNpCAc/iCHUC KOMMOHEHTOB crnasoB Cu—Ag, KoTopoe
YaCTHYHO MOATBCPKAACT MOJCHL PAacMoONOKCHHA aTOMOB McAH H ccpcOpa Ha MOBCPXHOCTH, NPCAIO0-
KCHHYIO B padore [2] no pesynbraraM U3y4CHHUS TCPMUUCCKOH ACCOPOLMH KOMIIOHCHTOB MCCICAYCMbIX
CMNABOB B TBCPAOM M XKUIKOM COCTOSHHUSX.
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KoHueHTpaLMa KOMNOHEHTOB cnnasa
B NQOBEPXHOCTHLIX Cnosax, Bec. %

Cnnag Cu-Ag Cu Ag

5,0 94,9 5,1

19,9 76,3 23,7

72,0 32,8 67,3
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THE INITIAL DISTRIBUTION OF ALLOY COMPONENTS IN THE EXPERIMENT OF
TEMPERATURE PROGRAMMING DESORPTION

S.I. Morozov', D.A. Zherebtsov?

This paper considers the conditions of thebinary alloys Cu—Ag free surfaces judging by the images
obtained by means of a scanning electron microscope. The initial distribution of alloy components, stud-
ied by temperature programming desorption method, were analyzed. The solid solution layering to Cu
and Ag rich phases was confirmed. Their evolution depending on Ag volume content was observed.

Keywords: temperature-programming desorption, mass-spectrometry, surface, surface phases, Cu—
Ag binary alloy, scanning electronic microscope.
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