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MeTonom mMonekynsipHoli [UHAMUKY NPOBELEHO UCCEAOBAHNE BINSIHUS OPUEHTALMU MeX@a3HON rpaHmLbl Ha
WHTEHCUBHOCTb PAaCTBOPEHUSI TUTAHA B KPUCTA/INYECKOM 1 amopdHOM antomuHumn. Paccmatpusanuce vetsipe
opueHTaunn rpanuusl pasgena Ti— Al otnocutensio pewetok Ti (FMY) u Al (FLUK): 1) (0001):(111), 2)
(0001):(001), 3) (1010):(111), 4) (1011):(001). BeisiceHo, 4TO OpueHTaLMst Mexxca3HON FPaHULEl OKA3bIBAET
BINSIHNE HA NHTEHCUBHOCTb PACTBOPEHMS TUTAHA B alOMUHUN 1 YBEINYNBAETCS A5t NPUHSATBHIX 0D03Ha4YeHul B
nopsigke 1-2-3-4. BaxkHbIM siBNeHMEM B JaHHOM Cy4ae OKa3as0Cb 0bpa3oBaHNe Ha Ha4aIbHOM 3Tane TOHKOro
(TonwmHoli B 2—3 aTOMHBIE NAOCKOCTN) KPUCTANANYECKOrO CNOS B aNOMUHNMA, NOBTOPSIOLLErO KPUCTanam4e-
CKYIO peLleTKy TUTaHa, 33 KOTOPbIM Mpu TEMMNEPATYPE HUXKE TEMMEPATYPbI NIABAEHNS aNtOMUHUA HOPMNpPOBa-
Nnacb rpaHnLa 3epeH, napannensHas MexdasHon rpanuue. Mpu TemnepaTypax Bblilue TEMNEPATypbl NAABAEHNS
aNtOMUHUST AAHHbIN KPUCTANMYECKNIA CNOW COXPAHSANCS, HO €ro TOMLMHA MOCTENEHHO YMEHbLUIANACh MO Mepe
yBennyeHus temnepatypsl. [pn paccMoTpeHun antoMuHUsi B aMOPOHOM COCTOSIHUM MpW TeMmnepaTypax HUXe
TEMMepaTypbl ero NiaBfeHNsl PACTBOPEHNE TUTAHA NMPOUCXOLUIIO MOYTU C TON Me UHTEHCUBHOCTLIO, YTO 1 Npu
KPUCTAISINHECKOM COCTOSIHUM asitoMUHMs. ITo Bbino cBsA3aHO ¢ 0bpa3oBaHMEM BO BCEX Cy4Hasx Ha MedasHO
rpaHMLIE aHANIOTUYHOMO KPUCTANINYECKOTO CI0S B aJItOMUHUN.
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1. BBEJIEHUE

WNurepmeraimaeckne coenuaennst cucreMbr Ti— Al
¥ CIUTABBI HA UX OCHOBE OOJIAJAIOT COYETAHWEM Ta-
KUX CBOMCTB, KaK BBICOKHII MpeJiesl TeKy4eCTu IIpu
MOBBIIMIEHHBIX TeMIepaTypax U Xopollas CTOHKOCTb K
OKHCJIEHNIO W KOPPO3WHU OJHOBPEMEHHO C OTHOCUTEIIb-
HO HU3KOH IJIOTHOCTBIO, YTO Jle/IaeT UX MepPCIeKTUB-
HBIMH /I UCHOJIb30BAHUA B KadeCTBE BBICOKOTEMIIe-
PaTYpPHBIX KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, B YaCTHO-
CTH, JJIsT adPOKOCMHUYECKOH W aBTOMOOHILHON OTpac-
neit [1-5]. B ocHOBe TEXHOMOIMHU MOJIyYeHUsT HHTEpMe-
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TAJAAUI0B JeKUT JudY3UOHHBIN TPOIECC, KOTOPOIt
B TIOIOOHBIX CHCTEMaX WMEET CJIOXKHBIN M MHOrodak-
TopHBIH Xapakrep. B muddy3unonnoit 3one Ha rpannie
Ti u Al, HanpumMep, B IPOIECCE BLICOKOTEMIIEPATYPHO-
0 CHHTE3a MOTYT MPUCYTCTBOBATH OJHOBPEMEHHO KaK
TBep/Ible yIOPsI0YEeHHBIE H PA3YTIOPsAI09YeHHbIE (DA3BI,
TaK ¥ KUJIKAE CMECH C PA3TUIHBIM COIEPKAHUEM KOM-
nouenTos [6-9]. 3uanne 1uddy3nOHHON KUHETHKH, Xa-
PAKTEPUCTUK WU MEXAHU3MOB auMPYy3un B MeTALTHIC-
CKHUX CHUCTeMaX, B JyacTHocTH B cucreme Ti—Al, neob-
XOAMMO 17Tt 6oJiee 1eTajabHOTO TTOHUMAHWS MTPOIECCOB,
MTPOUCXOISIINX TIPYU BHICOKOTEMITEPATYPHOM CHHTE3E, 4
Tak>Ke uMeeT OOJIbIIoe 3HaYeHue J1J1d BCell 001acT uc-
CJeOBAHUS U CO3JAHUS WHTEPMETAJINIOB W OWHAp-
HBIX CILJTABOB.

Panee B paore [10] ¢ mOMOIIHI0 METOIA MOTIEKYIISID-
HOIM IUHAMWKH HAMHU OBLIO MPOBEIEHO WCCIEIOBAHNE
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camomudy3un oraeapuo aroMoB Ti u Al B :kugkux u
TBEpBIX ciutaBax cucrembl Ti—Al, a B pabore [11] —
BJIMSHUS OpHeHTanun Mexdasnoii rpanunsr Ti— Al na
WHTEHCUBHOCTH B3aWMHON mnudy3un mpu TBEpIoM n
JKHUJIKOM COCTOAHUAX amomunus. B [11] ays paznug-
HBIX OPHEHTAI OBLIM MMOCTPOEHBI KPUBBIE PACIIPeIe-
JICHNsT KOHIEHTPAIIMU TUTAHA B OOJACTH MeKbas3Hoi
IPAHMIBI, C MOMOIIBIO KOTOPBIX OBLT CIETAH BBIBOJ, O
60166 MHTEHCHBHOM IIPOHUKHOBEHHU ATOMOB AJIOMU-
HUS B KPUCTAJUIMYIECKYIO PENIETKY THTAHA TIPU OPHEH-
TaIK TPAHUIbI BIoJbL mockoctu (0001) orHoCHTE L
o ['IIV-perierku TuTana mo CpaBHEHWIO C OPUEHTAIIN-
gy (1010) u (1011). B [11] 66110 Takke oTMedero,
gto muddy3us AaTOMOB TUTAHA B YKUIKOM AJTIOMUHAN
O’KMJIAEMO HE 3aBHCEJA OT OPUEHTAIIME IPAHUIIBI. Bme-
cre ¢ TeMm, B padore [11] Hamu ObLT yHyIieH TpeTHit
BayKHBII ACTIEKT MPOIECCa PACTBOPEHNS TUTAHA, B AJIIO-
MUHHAU TIOMHMO yKA3aHHBIX BBINIE JABYX — HMHTEHCHB-
HOCTb OTPBIBA ATOMOB TUTAHA HA CAMON TPAHUIIE W WX
yBaeuenne B (asy amomuans. Kpome TOro, B mpembl-
nyuieit padore [11] npu uccienoBanuu B3auMuoii aud-
(by3un HUKE TEeMIepaTyphl ILTABIEHUS ATIOMUHAS HA-
MW OB PACCMOTPEH AJTIOMUHWIA TOJHKO B KPUCTAJLIN-
YECKOM COCTOSTHUW, TOTIA KaK HOBBIE SKCTTIEPAMEHTAh-
HBbIE JTAHHBIE CBUJIETENTBCTBYIOT O BO3MOXKHOM CHUZKE-
HUW TEMTEpaTyphl BOCTIAMEHEHUS MPHA BBICOKOTEMIIE-
PATYPHOM CHHTE3€ 34 CYeT HAJINIWSA B MCXOTHON CMe-
CH AJOMHUHUS B CUJIBHO J1e(DOPMUPOBAHHOM WJIH JAKE
amopduom cocrosuuu [12-14]. Hanpumep, B pesyinbra-
Te TPEIBAPUTEIHHON MEXaHOAKTUBAIIMOHHONH 00paboT-
KM, KOTOPasi B HACTOSIIEE BPEMS SABJIAETCS OJHAM M3
MEPCHEKTUBHBIX METOOB IIOJTOTOBKHA CMECH /10 OCHOB-
HO¥T peakumn cuHTe3a [12-14], dbopmupyrorcs Tak Ha-
3BIBAEMBIE MEXaHOKOMITO3NUTHI, TPEACTABIAIONMIE CODOT
MaTpuily u3 60siee MIACTUIHOrO KOMIIOHEHTa (aJIioMu-
HUsA), B 00beMe KOTOPOHl HAXOIATCH HAHOPA3MEPHDIE
YACTUIBI 0OJIeE XPYIIKOrO KOMIIOHEHTa, CMecH (Hampu-
mep, Turana) [13,14]. Takas cucrema xapakrepusyer-
Csl BBICOKOI CTEMEeHBI0 HEPABHOBECHOCTH W3-38, BHICO-
KOif KoHmenTpannn 1edeKTOB, TTOBEPXHOCTEH pas3iena,
BHYTPEHHUX HANPSYKEHU, & TAKKE HAJINIASA aMopd-
Ho#t azpr. OTMEIAeTCs, 9TO HAYAIO PEAKINU TOPEHHS
B TaKOIl HEPABHOBECHOI CUCTEMe HAUYNHALTCS MPU TeM-
nepaTypax, CyImeCTBEHHO HUYKEe TEMIIEPATYPDI ILIaBIe-
Hus amomuHns [13,14].

Hacrosmas pabora mocssieHa neCaeI0BaHno C O~
MOIIIBIO MOJIEKYJISPHO- JUHAMUAYECKOIO MOIEJTHPOBAHUST
BINSIHAS OPUEHTAIINN MeK(PA3HON TPAHNIILI HA WHTEH-
CUBHOCTb PACTBOPEHUsI TUTAHA B KPUCTAIIUYECKOM U
amopdHOM amioMuaNA. B mocienpem ciydae paccMmar-
PUBAJIUCH TEMIEPATYPhl HUYKE W BBIMIE TEMIIEPATYPhI
TJTABJICHUST AJIIOMUHASA.
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2. OIIMCAHUE MOJEJIN

JI st ommcaHnsa MeXKaTOMHBIX B3aUMOIEHCTBII B CH-
creme Ti— Al mcnonb3osamcs EAM-norenmuansr 30-
yma u Mummna [15]. IIpu ux co3mammn asTopsl [15]
OTMPAJINCH HA IKCIIEPUMEHTAThHbBIE TAHHBIE W PE3YiTh-
TaThl ab iNitio-pacIeToB OTHOCHUTENHHO PA3TATHBIX
CBOICTB W CTpyKTypbl MerayuioB Ti, Al u wmHTEpM™meE-
rammmnos TizAl w TiAl. JJanasie mOTEHIIHAIBI XOPO-
10 3aPEKOMEHI0BAIN CeOsi MPU MPOBEICHUN PA3IAY-
HBIX HMCCJIEJIOBAHUI U TPOILIN YCIEITHYO0 ApodaIuio
O MTMPOKOMY CITEKTPY MEXaHWYIECKUX M CTPYKTYDPHO-
SHEPIeTUYECKUX CBOICTB WHTEPMETAJUIUIOB W CILIa-
BoB cucrembl Ti—Al [10-17]. B gacrHOCTH, HCIONB3Y-
eMble HaMW MOTEHIIHAJIBI TTOKA3hIBAIOT XOPOTITee CoTa-
CHe C 3KCTTIepUMEHTATILHBIMH TAHHBIMHI TI0 TEMTIepaType
miasaenus Ti w Al: B HaIelr Mojenu OHU MOJTY YUTHCD
pasabiMu coorBercTBenHo 1995 u 990 K (cnpasounbie
snavenns: 1943 n 933 K) [11].

Pacuernbie gaueiiku B MOTEKyISAPHO-THHAMATIECKOIT
MOJIEIN B HACTOAIIEH paboTre comepskaan okoao 120 Thi-
CAY ATOMOB W UMEJTN BUJI, MPSAMOYTOJBHBIX MapaJiiese-
nunesnos (puc. 1). Mexdasuas rpanuna co3gasanach B
TEHTPe PACUYETHOI sTIefikn B0 IIOCKOCTH 2. B1omn
oceil y W z WMUTHPOBAJIOCH OECKOHEUYHOE TOBTOPEHNE
AY9efKH, T. €. ObLIN HAJOKEHBI MEPUOIUICCKUE IPAHAY-
Hble yCaoBuA. Pa3Mepsl BIOIbL JAHHBIX OCeil momdupa-
JINCH TAKUM 00pa30M, 9TOOBI OHM OBIIN KPATHBI C MUHU-
MaJIbHO BO3MOYKHBIM OTKJIOHEHUEM MEePUOIAM TTOBTOPSI-
€MOCTHU OJTHOBPEMEHHO KPUCTAJLIMIECKUX pereTok Tin
Al TIpw 5TOM yUNTHIBAIOCH TaK¥Ke HEOIMHAKOBOE Tel-
JIOBOE paCIHIMpEHNe METAJIJIOB 1 KaXK/101 KOHKPETHOI
TeMIepaTypbl, TPU KOTOPOH TPOBOIUIOCH MOJAETUPOBA-
Hue.

B mpensraymeit padore [11] mpu wucnonb3oBanun
AHAJIOTUYHOU MOJIEJIM Ha TOPIBI AYEHKU BHOJIb OCH
x ObLIM HAJOXKEHDbI JKeCTKHEe TI'DAHUYHBIE YCIOBHUS,
T.€. CTPYKTYypa HA JAHHBIX TPAHUIAX ObLIA 3a(UKCH-
POBAHHON. DTO OBLIO CAETAHO i (DUKCAIIUUA OPUEHTA~
MY KPUCTAJINYECKUX PellleTOK TUTaHa U aJTIOMUHUAA B
mporiecce Bcero momeupoBanus. OqHAKO 9TO ¥Ke MpH-
BOAMIO K (DUKCHPOBAHHOMY OOBEMY BCell pacdeTHO
aJeiiku. Pacmimpenne saeiiku, CBI3aHHOE KaK C Harpe-
BOM METAJIJIOB, TAK W C TIJIABJEHWEM AJTIOMUHNSA, YIU-
THIBAJIOCH TIPU M3HAYAJIBHOM 3aJaHUN PA3MEpOB pPac-
YeTHON A4YefKM, OJHAKO OHO He MOIJIO U3MEHATHCA B
Iporecce MOJAEIUPOBAHNA, YTO BHOCHIO HEKOTOPYIO TO-
TPeNTHOCTH B Pe3yJ/IbTaThI.

B macrosmeit pabore MBI OCTABHIN JKECTKHE TPa-
HUYHBIE YCJIOBUSA TOJBKO CO CTOPOHBI THTAHA JJI YIEP-
JKAQHWS 33JaHHON OPUEHTAIMM €ro KPHUCTAINIECKON
CTPYKTYPBHI B TEYEHWE MOJIEIUPOBAHUS, HO CO CTOPO-
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Puc. 1. PacyeTHas siueiika c opueHTauneli MexxdasHoi rpaHu-

ubt (0001):(001) po penakcauyum n 3agaHus Temnepatyps (ce-

pbl€ aTOMbl Ha N1IEBOM TOpUe AYelikn OCTaBannCb HENnoaBNX-
HbIMIN B npouecce MO,D,e}'II/IpOBaHVIﬂ)

Puc. 2. PaccmaTpueaembie B pabote opmeHTaunm mexdas-
HOIA rpaHuLbl OTHOCUTENbHO KpucTannu4deckoii [TTY-pewerkn
Ti (a) n TUK-pewetkn Al (6)

Hbl AJIIOMHHUS UCIOJIL30BAIM CBOOOJHDBIE (OTKPBITHIE)
YCJIOBHSA, KOTOPBIE TTO3BOJISATIA PACUYETHON sSUeiiKe CBO-
60110 u3MensaTh oobeM (puc. 1). Iloxoxkue rpanudnbie
YCJIOBHS HCIOJIb30BAJINCH HAMY TMPU MOIETHPOBAHUU
CKOJIbYKEHNUST TucIoKanuii B [18,19].

PaccmarpuBasuch deTbipe OpHEHTAIUN TPAHUITHI
pasnena Ti—Al OTHOCHTENIBHO KPHUCTAJIMYECKUX De-
merok Ti (TTIV) n Al (TTIK): 1) (0001):(111), 2)
(0001):(001), 3) (1010):(111), 4) (1011):(001) (puc.2).
[Ipu ncenenoBannu auddy3un B yCaOBUIX aMOpdHO-
TO COCTOSTHMS AJIIOMWHWS PACCMATPUBAJINCH, COOTBET-
CTBEHHO, TPU OPUEHTAINN IPAHUIIBI OTHOCUTEIHHO De-
mrerxn tatama: (0001), (1010), (1011).

Awvopdunrit agroMuHuil CO3TABAJICA TyTEM HATPe-
BAHUs /10 TEMIIEPATYPHI, 3HAYUTETHHO MPEBBIIIAIONIEH
Temmeparypy 1wiaBiaenus. llocime paspyiieHus Kpu-
CTAJIIMYECKON CTPYKTYPBI TMTPOBOAMIIOCH PE3KOEe OXJIa-
JKJIEHUE, B T€YEHHEe KOTOPOTO He yCIeBaJia IPOU30iTH
kpuctammu3anusg. [Tomoxenne atomos Ti B pacuerHoi
Adeiike TP MTPOBEIEHNUN STON MPOIEIYyPhI OCTABAIOCH
3a(PUKCUPOBAHHBIM.

Tlocne co3manmst pacdeTHON s4Yeiikn C 3aJTaHHON
OpHeHTAIMeNl MPOBOAMIACH PEJTAKCAIUS CTPYKTYPBI
mpu HavaIhHOM Temmeparype 0 K 1o moctukenust cra-
OMILHOTO TOJIOXKEHUS ATOMOB Ha MeyK(Ma3HON TPAHUIIE.
B tedenme penaxcarnumm mpOMCXOIUIO HEOOBIIOE ITO-
BhIIlIeHNE Temreparypbl. Ha 3akmounTenbHONl craun
TOITOTOBKM PACYETHON S4YeiKM OHA BHOBb OXJIAXKIa-
JIach JI0 MUHUMAJIBHON TeMiepaTypsl, om3koi k 0 K.

Temneparypa B KOMIBIOTEPHBIX SKCIIEPUMEHTAX 3a-
JIaBaIaCh Yepe3 HadaJIbHbIE CKOPOCTH ATOMOB COIJIAC-
Ho pacnpenenennio Makcsemmta. MogennpoBanne B3a-
uMHON muddy3un TPOBOIUIOCH MTPU MOCTOSHHON TeM-
nmeparype, 3HadeHWe KOTOPOI BapbupoBaaoch oT 500
710 1700 K. st coxpaneHus TeMueparypbl MOCTOSHHON
ncronn3oBaiica Tepmocrar Hosze—I'ysepa. Illar mmrre-
TPUPOBAHWS 110 BPEMEHU B METOJE MOJIEKYISTPHON -
HaMUKH ObLT paseH 2 @c.

3. PE3VJIBTATHI I OBCY2K/IEHUNE

IIpu mpoBegerny pesakcanuy mocae CO3IAHUA PaC-
YETHBIX S9YeeK ObLIA 3aMEYeHa BaYKHAST OCOOEHHOCTH
dopmupoBanus CTPYKTYpbl BOJW3N Mex(pa3HOM Tpa-
nunpl Ti— Al W3-3a HecoBnajeHuss KPpUCTALIMIECKAX
crpyktyp Ti u Al HECOBepITIEHCTBA PENIeTKH, 00yCIOB-
JIEHHBIE 3TWM HECOBMaJeHneM, (hpOPMUPOBAINCH HE HA,
caMoii rpaHuIe paszaena ¢gas, a Ha HeDOTBIITOM PacCTO-
saHUM OT Hee (KaK MPaBUJIO, B HECKOJIBKO MEKATOMHBIX
paCCTOAHUIT) B BUJIE IPAHUIBI 3€PEH B AJIOMUHUY, A~
pasutesibHoil Mexkba3znoil rpanune (puc.3a). Cama xe
Mexkda3Hasg rpaHuma 1edeKToB, KaK MPABUIO, HE CO-
JIepIKaJIa U «BBITAJKUBAJIAY UX B TPAHUILY 3€PEH B AJTIO-
vuaun. QYeBUIHO, 9TO JAHHOE TIOBEIeHNE 0OYCIOBIEHO
bostee Kpenkumu cBsa3saMu aromos Ti u Al mo cpashe-
mmio co cesa3avu Al— Al. Beenenne mOMOTHUTEIHHBIX
nederToB B Mexk(ha3HYI0 MPAHUILY, HAMPUMED, BAKAH-
CHUil B CBS3M C OIMCAHHDBIM BbIIIIE sIBJIEHUEM He ITPUBO/IHU-
JIO K CYIIECTBEHHOMY BJIMSIHUIO HA TIPOIECC B3AWMHON
muddyszun. OHu ere B HAYAIE MOIETUPOBAHNUS TTOK-
Janu Mexk(a3Hyo TPAHUILY ¥ MATPUPOBAJIA B CTOPOHY
TDAHUIIBI 3ePEeH B AJIOMUHUN.

B mekoropbix ciryuasix rpaHuIia 3€peH B ATIOMUHAN
MOIJIa MUTPUPOBATH 3& Mpeesbl paCHeTHOU A4eiliKu ¢
BBIXOJIOM Ha CBOOOJHYIO MOBEPXHOCTH (MpaBbIi Kpaii
gueiiku wa puc.1l). B sarom ciyuae opuenraius Kpu-
CTAJIMIECKON PENIeTKY AJTIOMUHIS U3MEHATACh U YIKe
HE COOTBETCTBOBAJIA 33 JAHHOI BHAYAJIE.

C moBbItiennemM Temreparypbl JgedekTHas 00IacTh,
MTPEICTABJISIONIAsT COOO TPAHUILY 3€DEH, PACIITHPSIAC,
KPUCTAJTMIECKAs CTPYKTYpa B 3TOH 0bsacTu paspy-
IIAJIACH eIle /10 TeMIIePATYPhI IIJIABICHUS AJTIOMUHUS,
9TO TPUBOAWIO K (DOPMUDPOBAHUIO aMOP(MHOrO CJIOs,
napaJjiensuoro Mexkdasnoit rpanune (puc. 36). dan-

6*
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Puc. 3. OcobeHHOCTU CTPYKTYpbl MexdasHOW rpaHuubl npu
pa3nuyHbIX Temnepatypax: a — copmuposatue B Al rpa-
HULbI 3epeH, napannensHoli MexdasHol rpaHuue (opueHTa-
uns (1011):(100), Temnepatypa 500 K); 6 — dopmuposanme
amMOpPgHOro CNOsi Ha MECTE rpaHnLbl 3€PEH NPU MOBLILIEHNN
Temnepatypsl (Ta e opuentaumsi (1011):(100), TemnepaTtypa
800 K); 6 — dopmupoBaHne KpucTannmyeckoli CTPyKTypbl B
Al 861130 Mexxda3HOl rpaHuLbl NPy TEMNEPATYPE BbILLE TEM-
nepaTypsl nnasnexns amomuus (opuentauyus (0001):(100),
Temnepatypa 1050 K)

HOE siBJIeHNE OBLIO HEOJMHAKOBBIM /s PA3HBIX OPHUEH-
ranuii: HbOpMUPOBAHNE W TPAHUIIBI 3€PeH, W aMOPhHO-
roO CJIOSE IPH TeMIeparypax, OJU3KAX K TeMIepaTrype
[UTAB/ICHHS ATIOMUHAS, B OOJbBIIEl CTENeH: IPOsABIs-
JIOCh U BJIUSIJIO HA TIPOIECC B3auMHON auddy3un mpu
opwerrammsx (1010):(111) w (1011):(001) o mouTn wHe
Habmonanocek qist opuentanuu (0001):(111).

BoOmm3u camoit MexxkdasHoi TpaHHNbIl CTPYKTypa
AJTFOMUHST, HATPOTHB, OCTABAIACH B KPUCTAJLIMIECKOM
COCTOSTHUH JIAYKe MOCJIe TEMIIEPATYPhI TLIABICHUS, 1O~
BTOpss B TOYHOCTH perierky turana (puc.36). Takum
obpaszoM, Tpanwiia pa3ziena TBePAOH W KuaKo# da3
OKa3bIBAIACH CMelena (Mo KpaliHeil Mepe, Ha HAYa/Ib-
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HOM 3Tare B3auMHON nuddy3un) Ha IBE-TPH ATOM-
HbIE ILIOCKOCTU B TiyOb amoMmuaus. Kak yke roBopu-
JIOCh BBIIIE, 3TO OOBSCHAETCS TEM, UTO JHEPTUsi CBs-
3u Ti— Al 6oabmre sueprun cBsizu Al— Al Bciencrsue
9€ero, B YaCTHOCTHU, TEMIEPATYPHI IJIABJICHUS HHTEP-
MerauaoB cucreMmbl Ti— Al mpepbimaior Temmepary-
py miaBnaerns amomuausa. [lostomy arombr Al BOH-
31 TpaHuNBl pasaena a3 HAXOAATCA B Oomee rybo-
KUX MOTEHIUAJIBHBIX fMaX, YeM B 00beMe aTIOMUHUS.
B cBsa3u ¢ atuM [1j1sT paspyIienus KpUCTAJLINIECKOTrO
CJIOS1 B AJIIOMHUHNNA BO3Je MEK(aA3HON TPAHUIHT HE0O-
XOJIUMBI OOJIBIIIIE TEMIEPATYPBI, Y€M JJid I[LIABICHUS
amommams. 13-3a aroro orpes aromos Ti n yBmeue-
HU€ WX B KUJIKUN aJIOMUHUN, OUEBUIHO, YCIOKHIECTCS
¥ TPOUCXOIUT HE TaK OBICTPO, KAaK dTO OBLIO ObI mpH
HEMOCPEeICTBEHHOM KOHTAKTe TUTAHA C KUIKOH (hasoii.

Hecmorpsa na onwmcammbiii Bbimie (EeHOMEH, B3a-
nvuaasg auddys3us wa rpanure Ti— Al npu TBepmo-
KUIKOMAZHOM KOHTAKTE TTPOUCXONNI 3HAUUTETHHO
WHTEHCHBHEe, YeM [pHu TBepmoda3HoM KOoHTakTe. B
JIAHHOM CJIyuae HabJI0IAJI0Ch 00jiee CyIecTBEHHOe
npeobaananne quddysun aromos Ti B raydb KuIKOTO
Al no cpasuenuto ¢ gudysueit aromos Al B KpucraJ-
muaeckuit Ti, 9T0 00bACHAETCSA, B IEPBYIO OUEPE/Ib, OT-
JuaueM arperarHsix cocrostauii Tium Al

IMpu momenupoBaHuu amMOpPMHOTO AJTIOMUHUS TIPU
TEeMIepaTypax HUXKE TEMIEPATYPhI TIIABIEHUS ATOM-
Has CTPYKTypa BOMM3M Me:K(A3HOW TPAHHUILI ObLIA
aHAJOTMYHA TOH, YTO M300pakeHa Ha, PHUC.36, T.e. B
9TOM CJIydae TaKk»Ke HAbIIIaI0Ch (POPMUDOBAHIE KPU-
CTAITAIECKOTO CJIOS BOMH3W MexK(a3HOH TPAHUIIBI CO
CTOPOHBI AJIOMUHUS, KOTOPBIH UI'PaAJl BaXKHYIO POJIb B
MTPOIECCE PACTBOPEHWST TUTAaHA. B HEKOTOPBIX CIIyda-
X TIPYU TEMIIEPATypPax HUKE TeMIEePATYPHI TIaABICHUST
aTIOMUHUS HAOJIOATACh TeTepOreHHas KPUCTAJIn3a-
Ut W3HAYAIBHO aMopdHOTO ajmoMunans. OPOHT Kpu-
CTAJIITM3AIN B 3TOM CJIyvdae HAUMHAJCS, KaK TTPaBUIIO,
oT Mexk(}a3HO! IPaHUIIBL.

Ha puc. 4 m306pazkenbl rpaduKn KOHIIEHTPAIINHA TH-
TaHA B PACYETHBIX A9YeKaX [TOCJIe TPOBEICHIS MOJIE N~
POBaHUS TPU TEMIIEPATYPAX HUYKE W BBHIIE TeMIepa-
TYpBI MJIABJIEHUsT afoMuHusA. KpUBbIe pacupeeeHust
KOHIleHTparuu atromMoB Ti B pacueTHOil sgdeiike cTpO-
WJINCH TIyTeM AHaJIn3a KOHIIEHTPAIUU B CJIOE TOJIIIU-
moit 3A IPA TIepPEMeIeHNN ITOTO CJIOA Ha 1A BJIOJTH
ocu x. JI;1s cpaBHATETHHOTO AHAIN3a KPUBBIX OHHU ObI-
JIM HAJIOXKEHBI APYT Ha APyTra TAKHUM 00PA30M, ITOOBI
mepecekaThesd B Touke Kounenrpanun 50%, KoTopast co-
OTBETCTBYET YCJIOBHOMY CPEIHEMY IOJIOKEHUIO MEeXK-
daznoit rpanuipt. JleBag wacts Ha rpadukax — 31O
00J1acTh, COOTBETCTRYIOIMAs Tuddy3un B THTAHE, TTPa-
Basg — mudpdysun B amoMuann. HaxkoH KpuBOil xa-
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Puc. 4. Pacnpenenerne koHueHTpauun atomos Ti B pacuer-
HbIX si4elikax nocse MopaenuposaHusi B Tedenme: a) 3000 nc
npu TemnepaType 900 K; 6) 2000 nc npu temnepaTtype 1200 K.
Lundpamn Ha pucyHke obosHaueHbl pacCMaTpuBaemble Opu-
eHTaunu mexdasHoi rpanmusi: 1 — (0001):(111), 2 —
(0001):(001), 3 — (1010):(111), 4 — (1011):(001). Lincbpamu
co wTpuxamu obo3HayeHbl MexKpasHble rpaHuLbl C amopd-
HbIM aJIOMUNHUNEM

pakTepu3yeT WHTEHCUBHOCTL Mu(Dy3um: demM mMOI0xKe
KpuBasd, TeM quddy3us nporekaer 00ee HHTEHCHBHO.

Ha pwuc. 40 m300pakeHbl KOHIIEHTPAITMOHHBIE KPH-
BbI€, TIOTYYEHHBIE I BCEX PACCMATPUBAEMbIX OPHEH-
Tanmii Mexk(pas3Hoi TPAHUIILI MOCTE MOIECTUPOBAHNSA B
tegenne 3000 mc npu Temmeparype 900 K. B mepsyro
odepeib, CIeYeT 3aMeTUTh, YTO WHTEHCUBHOCTH B3a-
uMHON 1uddy3un 3aBUCUT OT OPUEHTAIINN MK (DAZHO
TPAHWIBL: JIJIT OpUEHTAUU 1 OHA MUHUMAJBHA, a JJIs
opueHTanuil 3 1 0cobeHHO st 4 — HaubOIbIIAs. DTO
JK€ OTHOCHUTCS ¥ K BAPUAHTAM C aMOPMHBIM aTIOMUHU-
em (1, 3’, 4’). B nannoMm ciry4dae, T. €. 0 TeMIIEPATyPhl
[JIABJIEHUsI AIOMUHUS, HAuOOIee BAXKHBIM sIBIIEHUEM,
BIUSIONIAM Ha WHTEHCHBHOCTH Muddy3un, oKa3aaach
CTEIMEeHb COMPSYKEHHOCTH ATOMHBIX CTPYKTYP TUTAHA, U
ATIOMUHESA Ha MexKda3Hoil rpanure. /leficTBUTELHO,
qtst opuentanun (0001):(111), Ha aro obparmaiun BHE-
MaHWe TakyKe aBTopbl paborsl [20], XapakTepHa Ham-
OOJIbIIIast CTEMEHb COMPSIKEHHOCTH, YTO ODYCIABINBA~
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eTCsl BBICOKOM CXO0KECThI0 aTOMHBIX 1imockocteit (0001)
B Tiu (111) B Al (paccrosnus Mexy GiuKafumu
aTOMaMU B OTUX TJIOCKOCTSIX OYEHBb OJIM3KU JJIsi 000-
X METAJUIOB: COOTBETCTBeHHO 2.951 m 2.864 A npu ab-
COJIIOTHOM HYyJIe, IPU HAIPEBE dTa pas3HUIlla ere bosee
COKDPAIIAETCS ).

MNurencusnee nuddysus nporekana B obmactu Al
(mpaBast wacth Ha puc.4a) — arombl Ti mpoHwkamn
rayoxke B Al 1m0 cpaBHEHWIO C TPOHUKHOBEHHEM ATO-
moB Al B pemterky Ti (neBag uacrs). Hanuuue rpanu-
upl 3eped B Al, mapasnenbHoil Mexkpa3HOi rpaHule,
0 KOTOPOii TOBOPUJIOCH BBIITE, 3HAUUTEIHHO 00JIerdaio
nporece mudpy3un 10 TEMIEPATYPDI ILIABIEHNAST A0
vunaud. JIuddy3usa B 0071aCTH TPAHUIIBI 3€PEH MTPOUC-
XOJINJIa WHTEHCUBHEE, YeM B KPUCTAJIITHIECKON perreT-
K& — 3TO BHJHO IO MOJbeMy KPUBBIX (OCODEHHO st
opuenTanuit 3 u 4) B Mecre, rje HAXOAUIACH CPAHULIA.

Ipanuna 3eper wrpajia TakKe BaXKHYIO POJIb U B
nuddysuu aromos Al B pemerky Ti (neBas yacTsb), saB-
JISISICH CBOET'O POJIA, «ITOCTABIIUKOM » BAKAHCH B 3Ty 00-
nacthb. Takum obpasoM, Ha Tamne TBepA0da3HOrO KOH-
takra Ti— Al Ha UHTEHCUBHOCTH B3auMHON mudpdy3uu
B MEPBYIO OYepe/b BJINSET HAJUYNE TPAHUILI 36PEH B
Al, koTropast obpa3yercss B pe3yJibTare HeCOOTBETCTBUST
pemerok Tiu Al

IIpu paccMoTpenun aTOMIHAS B aMOPQPHOM COCTO-
aunu npu temreparype 900 K cymecrsennoro ormudans
OT COOTBETCTBYIOIINX OPUEHTAIWI TPU €ro KPHUCTAJ-
JINYECKOM COCTOSTHHH 3aMetdero He Oblmo. Bee memo B
TOM, ITO BOMN3M MexK((pa3HOM IPAHATIBI, HE3ABUCHMO OT
HadaabHON cTpyKTyphl Al, dopmupyercss cBost aTom-
Hasd CTPYKTypa: TOHKNH KPUCTAJINIECKUH CJI0i B 2-3
aToMHbIe I1ockocTH B Al, mopropsitomuii pemerky Ti,
3areM cieayer neeKTHBIA CI0i, MPeICTaBIIIONINi CO-
Goii b0 Tpamuily 3epen (puc.3a), b0 amopdHYO
dasy (puc. 36,6). Cienyer nogu4epKHyTh, 9TO 3TOT pe-
3YJABTAT MOJIYYEH B YCIOBHUAX WCIOJb30BAHUS TEPMO-
crara.

Takum 006pa30OM, CHUKEHHE TEMIEPATYPHI BOCILIA~
MEHEHUS PEAKIINN BBICOKOTEMIIEPATYPHOTO CUHTE3d, B
caydae HATUIns aMopHOit (hpa3wl aTIOMUHES, IO BCei
BUINMOCTH, CBSI3aHO He ¢ OoJiee BBICOKOI mud dy3ueii B
9TOM CJIy9ae, & C JOMOJHUTEIFHBIM BBICBOOOK IEHUEM
SHEPrUd B PE3YIbTaTe KPUCTALTU3AINA ATIOMUHUA.

IIpu Temmneparype 1200 K pacTBopenne Tutana 3a-
METHO OBICTPee MPOUCXOIUTIO TPU OPUEHTAIUIX 3 U
4 (puc.46). Havanbuag opuenranus pemerku Al mo-
cJie TLTABJIEHUs AJIIOMUHUST HE WMEJIa, 3HAUYEHUE, TI0ITO-
My, KaK BUHO HA PUCYHKE, KPUBBIE JIJIsi OPUEHTAINH
1 n 2 mpakTUIeCKH COBITAAAIOT. [loydeHHbe KOHITEH-
TPAIMOHHBIE KPUBBIE KAYECTBEHHO MOXOXKW HA, Te, KO-
TOPBIE TMOJIYYAIOT I JAHHOW CHCTEMBI JKCITEPUMEH-
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TasbHO [8]. B 061acTH XKUIKOrO alOMIUHNIS, OUEBHIHO,
UHTEHCUBHOCTH Mupdy3un He 3aBUCUAT OT OPUEHTAIIH
MeskbasHoit rpauIbl (TIPU YCJIOBUU TPUMEPHO PABHON
konnenTparuu aroMos Ti B dasze Al) — B mpaBoit yacTu
B CBSI3U C 9TUM HAKJIOH KPUBBIX Ha PUC. 46 OIUHAKOB.
Onnako Gauxke K Mexk(pa3HON rpaHulle WX HAKIOH U
MTOJIOYKEHNE PA3INYIAIOTCS: JJIsT OpueHTanun 4 Kpubast
HAXOJIUTCS BBIMIE OCTAIBHBIX, 9TO CBI3aHO ¢ Hosiee WH-
TEHCUBHBIM PACTBOPEHUEM TUTAHA B JAHHOM CITydae.
Jlajiee IO MHTEHCUBHOCTU PACTBOPEHUST UIET OPUEHTA~
nusa 3, 1 3aTeM BMecTe OpueHTaIm 1 n 2.

N3menenne xapakTepa KPUBOIi ¢ TTOJI0rOro Ha bomee
KpyTOil B cepenube rpaduka COOTBETCTBYET I'PAHUIE
JKUIKOM U Kpucrajandeckoit ¢da3z. duddysus B sroit
006JIACTH TPOTEKAET 3AMETHO MEJJIEHHee, YTO OTPayKa-
ercs Ha yrie HakIoHa Kpusoil. Cieyer 3aMeTuTh, 94To
9Ta 00JIACTh HAYMHALTCS 3aMETHO PAaHBITe KOHIEHTPA-
mur 50%, 9TO CBA3aHO C ONMMCAHHBIM BbIME (heHoMe-
HOM 0OpA30BaHUs KPUCTALTHIECKOTO CIOS B ATIOMU-
Hun BOIM3U Mexk(Da3HOM TPAHUIIBI.

B neBoit wacTu, xapakTepusyiomieit MpOHNKHOBEHNE
aromoB Al B kpucrammmyeckuii Ti ¥ MHTEHCUBHOCTH
MPOTEeKaHNs B3auMHON 1ndPy3un B HEM, TSI PACCMAT-
PUBAEMBIX OPUEHTAINN PE3YIbTAT OTJINYAETCS OT TO-
aydennoro npu remueparype 900 K (puc. 4a). Boicrpee
Bcero npu remmeparype 1200 K quddysus aromos Al
B ry0on Ti mporekasa mpu opueHTAnun MeKGa3HOi
rparuipn (0001) (1 n 2 wa puc. 46). Ho ogrOoBpeMenHo
¢ 3ruM OoTpbiB aromoB Ti u ysinedenue ux B (pasy Al
WHTEHCUBHEE NMPOUCXOINJ MPU OPUEHTAIIAAX (1010) n
(1011) (3 w 4 wa puc. 46).

[Moxoxkast AHU30TPONUST OTMEYAETCS, HAIPUMED,
JUTs  CKOPOCTU  JIBUZKEHHS (DPOHTA TEeTEPOreHHOM
Kpucrajumm3anun B Merayax [21-24]: dbpont Kpn-
CTAJITM3AIM €  OTHOCHUTEJHHO 0O0jiee  «PBIXJIOHs
opuentanueii (100) I'IIK-pemerku npuxercs B 1.3—-1.5
pasza ObicTpee, Wem (DpOHT, WMEIONIEH OpHUEHTAIINIO,
COOTBETCTBYIONIYIO  Hambosjgee TJIOTHON — yITaKOBKe
(111). Hannas anu3oTponus OOYCJIOBJIEHA TEM, YTO
BOM3KW TPAHUIBL Pa3/esa PA3HbIX MeTAIOB [pH
TBEPAO-KUIAKOMDAZHOM KOHTAKTE, KaK W HA TPAHUIE
KPHUCTAJLT — KUJIKOCTb  OJHOIO METAJIIA, OMPeIeIsiio-
YO0 POJIb UTPAET PAZHOCTH CBOOOIHBIX SHEPTUH ATOMA,
BOJIM3U TPAHUILI B YKUIKOW (ha3e M «BCTPOEHHOTO» B
TPAHUILY KPUCTAJINIECKON (has3bl.

B nmonosnaenne K KOHIEHTPAITHOHHBIM KPUBBIM 1151
aHAJIM3a BIUSHUS OPUEHTAIIUU MeK(Da3HOH TDAHUIIBI
Ha WHTEHCUBHOCTH PACTBOPEHUS THUTAHA B aJIOMU-
HUU UCIOJIb30BAIACH CIIEIUATbHAS XapPAKTEPUCTUKA —
yAEeTbHOe KOJMHMYIECTBO pacTBOpeHHbIX aTomoB Ti. Mc-
mok3oBanne ko3 dunmenta muddysun aromon Ti,
PACCIUTAHHOTO C TIOMOIIHIO KIACCHIECKOTO yPABHEH WS
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QitHinTeliHa, B JAHHOM CJIyYIae UMEET PsiJl HeJOCTATKOB,
CBA3AHHBIX MPEUMYIIECTBEHHO C BhIgenenueM auddy-
sun Ti B obsactu MekGa3HONW TPAHUIIBI, OMPEIeIeHN-
eM 3 DEKTUBHON MMTUPUHBI TPAHUITHI U OTOPACHIBAHUEM
rakux (HpaKTOpoB, Kak Murpamnus aromos Ti B ¢aze Al
(koTopasg B cirydae )kujakoro Al ropasno unreHcusHee,
YeM Ha, TPaHUIE), CMEIeHnsa aToMOB Ti, BEI3BAHHBIE He
muddy3ueit, a nCKaKeHneM KPUCTALIAIECKON perreT-
K7 BeseacTBue qudpdy3un ik HATUIUs JOMOTHUTETb-
HBIX J1e(DEKTOB.

VienbHOE KOJTMYIECTBO PACTBOPEHHBIX aToMoB T1i
PACCYNTHIBATIOCH KaK OTHOIIEHNE PA3HOCTH INCTIA PAC-
TBOPEHHbIX aTOMOB 11 B HadaJje 1 KOHIIe KOMITbIOTEPHO-
ro skcuepumenTa AN K mwiom@aau MexKgas3Hoi rpaHu-
bt S. Pacreopenubiv atom Ti canrajics B TOM CIydae,
ecau KomdecTBo aroMoB Al B ero Guzkaiiiem OKpy-
JKeHnu, B npejenax paauyca 3.7 A, npesbimano 50%.
Bemuunna AN/S orHocHTenbHAS, ONHAKO GOJIEE TOKA-
zaresbHast, deM ko3 dunnent auddy3un, u Mo cpas-
HEHUIO C HAM B HAIIEM CJIy9Yae BKJIIOYAET MEHbBIIE I0-
CTOPOHHUX (DAKTOPOB.

Ha pwuc.5 wuzobpaxkenbl TemieparypHbie 3aBUCH-
MOCTH yIEJBHOTO KOJUYECTBA PACTBOPEHHBIX ATOMOB
Ti s BCcex pacCMOTPEHHBIX OpUEHTAINi MexK(Da3HOM
rparunpbl. s Kaxka0# TemMneparypbl, KOTOpas y/aep-
KHWBAJach ¢ MOMoOIILIo Tepmoctara Hoze—I'yBepa mo-
CTOSTHHOI B TeUEHNE MOIETNPOBAHNS, N3MEPEHUE BEJIU-
qunbl AN/S IPOBOAUIIOCH HOC/IE KOMIILIOTEPHOTO SKC-
mepumenTa B redenue 500 mc. Ha puc. 5 xopoio BumgHO
pa3nuure CKOPOCTH PACTBOPEHWUS MPU PA3HBIX OPHUEH-
Tarugax MexK(a3Hoil rPAHUIIBI, KOTOPOE I TPUHATHIX
0bO3HAYeHMIT PACIOIATACTCSA MPU BCEX TEMITEPATypPax
B opgake 1-2-3—4, 9To corytacyercs ¢ MpUBeIeHHBIMA
BBIIIE KOHIEHTPAIMOHHBIMEI KpuBbiMu (puc. 4). Tlocse
remneparypbl mwiasiaenus amomunug (990 K B nanuoii
MOJIEJIN) CKOPOCTH PACTBOPEHHUsSI C POCTOM TEMIIepaTy-
PBI PE3KO M3MEHsIeTCs I Beex opuenTtaruii. [lpu srom
rmocJie IJIaB/IeHUsT aJTIOMUHUA JIJig opueHTanmit 1 u 2
(c ommoit u Toit ke opuenTanueil Mexkda3HON rpaHu-
I[bI OTHOCUTEIHLHO KPUCTAIMIECKON PEIeTKN THTAHA)
rpaduKn 00bEIUHIIOTCA B OJWH, HO HE CPa3y, a TOIb-
ko pu Temneparype npumepno Boirre 1150 K. TTo Beeit
BUIUMOCTH, B JJAHHOM CJIy4ae Ha (POPMUPOBAHUE KPU-
CTAJIIMYECKOrO CJIOZ B aJlOMUHUM (KAK, HALIPUMED, HA
puc. 36) OKa3blBaeT BJIUSHUE HAYAJIbHA OPUEHTAIUS
€ro KPHUCTAJLINYECKO PeIeTKH.

B caywasx, korga 10 TeMmepaTryphbl ILIABICHUS
AIOMUHUI HAXOIUICA B aMOP(MHOM COCTOSTHUM, KaK
U OTMEYasoCh paHee, 3HAYUTEIbHBIX OTJIMYUi OT Ba-
PUAHTOB C KPUCTAJJIMIECKAM COCTOsTHHEM He HabJIio-
Janoch — Kpusble 17, 3’ 4’ Ha puc.d pacmojaararTcs
HEMHOTHWM BBIIIE KPUBBIX, COOTBETCTBYIOIIUX TEM K€



MKITP, Tom 163, BbIm. 4, 2023

MOHeKyﬂﬂpHO—,D,VIHaMVI'—IeCKOG nccnegoBaHue. . .

BB om
[T S N TN T

AN/S, nm?

O R N W R N ® W

1100

1200

Puc. 5. TemnepaTypHble 3aBUCMMOCTM YAENLHOMO KOJIMYe-

CTBa pacTBOpeHHbix atomoB Ti Ans BCex pacCMOTPEHHbIX

opueHTaunii mexdasHoi rpavuys: 1 — (0001):(111), 2 —

(0001):(001), 3 — (1010):(111), 4 — (1011):(001). Lincbpamu

co wTpuxamu obo3HaveHbl MexasHble rpaHuLbl C amopd-
HBIM a/ItOMUHNEM (LUTPUXOBbLIE NIMHIAN)

OPHEHTAIIUSM OTHOCHTEIHLHO TUTAHA, HO TPU KPUCTAT-
JYeCKOM cocTosianu amioMmunns (1, 3 u 4 Ha puc. 5).
Panee y»ke roBopmiioch, 3TOT, Ha TEpPBBIH B3I,
HEOOBITHBIN Pe3yIbTaT 00bIACHIETCS 0OPA30BAHUEM BO
BCEX CIIyYasX, HE3ABUCHMO OT HAYAILHOW CTPYKTYPHI
ATIOMWHMWST, TOHKOTO (TOJIIMHOM B 2—3 ATOMHBIE TJIOC-
KOCTH) KPUCTAJLIAICCKOTO CJIOSI B AJIIOMUHUY, TIOBTOPSI-
OITEro KPUCTAJLIHIECKY IO CTPYKTYPY PEIIETKH THTAHA.
JedexThl, B TOM YHCJIe AWCIOKAIINN HECOOTBETCTBUS,
pacrosiaraioTcsi TpenMyIIecTBeHHO He Ha caMoil rpa-
Hure paszaena das, a B aTIOMUHUE, TOCTE 3TOTO CIIOs,
re mbO PaCToaraeTcs TPAHUIA 3epeH, Mapalieh-
Hast Mexkdasnoii rpanuie, 1mbo amopduas ¢pasa. ['pa-
HUIBI 3ePEH WA TPAHUIBI PA3IEIa KPUCTATINIECKOrO
cmost m amopdHOit (pasnl, B CBOIO OUYepehb, CIyKAT HC-
TOYHWKAMW BaKAHCHIi, 33 CIET MUTPAIITH KOTOPHIX MTpe-
HUMYIIECTBEHHO OCYIIECTBIISIETCs B3auMHas quddy3us
B obsacTn MexK@a3HON TPAHUIBI HA HATATLHOM TAIIE
pPaCcTBOpEHMS.

4. BAKJIFOYEHUE

MeTo0M MOJEKyISIPHON AUHAMWKN TTPOBEIEHO MC-
CJe/OBAHUE BJIUSHUS OPUEHTAIMHM MexK)a3Hoit rpa-
aunbl Ti— Al HA WHTEHCHMBHOCTH pACTBOPEHUS TH-
TaHa B KPHUCTAJIMIECKOM W aMOPMHOM AaTIOMUHWMN,
B IOCTEAHEM CjIydae — I[PA TeMIeparypax HuXKe
¥ BBIIE TEMIEPATYPHl ILIABIEHUS aaioMunus. Pac-
CMaTPUBAJINCH YeThIPE OPUEHTAITNN TPAHUIBI pa3/iesna
Ti— Al orrocurensuo permerok Ti (TTIV) u Al (I'LIK):
1) (0001):(111), 2) (0001):(001), 3) (1010):(111), 4)

(1011):(001). TIpu nccnemosanun anddbysun B ycio-
BUSX aMOP(MHOrO COCTOSHNST ATIOMUHNS PACCMATPUBA-
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JINCh, COOTBETCTBEHHO, TPU OPUEHTAINU TPAHUIHI OT-
HOCHTE/BHO permerkn Turama: (0001), (1010), (1011).
Temmeparypa B TpoIecce OIHOTO KOMITHIOTEPHOTO IKC-
MTEPUMEHTA, OCTABAJIACH TOCTOSTHHOM.

Borscrerno, aro opueHTama MexK(A3HON TPAHHUITHI
OKa3bIBAET BJIUSHUE HA WHTEHCUBHOCTH PACTBOPEHUS
TUTAHA B AJIOMUHUNA U JJI NPUHATHIX ODO3HAUEHUN
yBesnn4auBaercd B nopsiake 1-2-3-4. Baxknbiv siByienu-
€M B JJAHHOM CJIy9ae OKa3aJioCh OOpPa30BaHWE HA Ha-
YAJBHOM 3TAle PACTBOPEHUS TOHKOTO (TOJIIUHON B
2-3 aTOMHBIE MJIOCKOCTH) KPUCTALIMYECKOTO CJIOA B
AJTIOMUHUY, TOBTOPSAIONIEr0 KPUCTAINIECKYIO PeIeT-
Ky THTAQHA, 33 KOTOPBIM TP TEMIEPAType HUMKE TeM-
TePATYPhI TIABICHUS aJIOMUHIS (DOPMUPOBATIACH IPa-
HATA 3epeH, mapasienbaas Mexkdasnoit rpanume. Jle-
dexThr ¢ Mexda3HOW TPAHUIBI, B TOM YHCJE IUCIIO-
KAl HECOOTBETCTBUS, «BBITAJIKUBAINCHY HA JTAHHYIO
rpanuiy 3epen. [Ipu remmeparypax BbIllie TeMIIepary-
Dbl IIABJICHUS ATIOMUHUS KPUCTAJUIHNIECKUI CJION B
HeM BOIN3U Mexk(Da3HON MPAHUIIBI COXPAHSIIICS, HO €ro
TOJIIIIUHA [MOCTEIIeHHO YMEHBIIAIACh C POCTOM TEMITe-
parypsl. ['panunpr 3epeH Wiu rpaHuIbl Pa3iesia Kpu-
CTAJIIMYECKOTO CJIOS U aMOpdHON (ha3bl CITYKUIN UC-
TOYHUKAMW BAKAHCHUIA, 33 CIET MUTPAIMH KOTOPBIX TTpe-
AMYIIECTBEHHO OCYIIECTBIIACh B3anMHuas quddy3us
B obsracT MexK(a3HOoil TPAHUIBI Ha, HAYATILHOM 3TAITe
PaCTBOPEHMUSI.

IIpu paccMoTpenun aTOMIHAS B aMOPQPHOM COCTO-
SAHUU 10 TEeMIIEPATyPhbl HUXKE €ro TeMIIePaTypPbl ILIaB-
JIeHUS PACTBOPEHNE TUTAHA NMPHU OJHOI M TOIt Ke To-
CTOAHHON TeMIeparype IIPOUCXOJIUJIO MMOYTH C TOU 2Ke
MHTEHCUBHOCTHIO, YTO W MPUA KPUCTAJITIECKOM COCTO-
SHAW aJTIOMUHUS. DTO OBIIO CBA3aHO ¢ 00pa30BAHUEM
BO BCeX CJIyYasX Ha Mek(a3HOW TpaHUIE HE3aBUCH-
MO OT HAYAJIBHON CTPYKTYPbI AJTIOMUHUS aHATOTTIHO-
0 KPHUCTAJJIMIECKOTO CJIOS B aoMuHun. Takum 00-
pPa30M, CHUKEHUE TEMIIEPATYPbI BOCILIAMEHEHUS PEaK-
[IMA BBICOKOTEMIIEPATYPHOIO CHHTE3a B CIydae HAJU-
qust aMOpdHOH (ha3bl aATIOMUHUS, TIO BCEHl BUIUMOCTH,
CBSA3AHO He C OoJsiee BBICOKOI mubdysmeit B 3TOM CIty-
Jae M3-3a MOBBIMIEHHOrO CBOOOTHOTrO oObeMa B Heil, a ¢
JIOTIOJTHUTETbHBIM BHICBODOXK IEHUEM SHEPTHUH B PE3y/Tb-
TaTe KPUCTAIIN3AINNA AJTFOMUHUS.
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