neporo poja. Eciu npu 3ToMm nepexoje NpoucXoAuT CKauOK HaMarHU4eHHO-
ctu Al npu kpuTH4yecKoM noie He,, TO BBIMOTHAETCA COOTHOILIEHHE:!
dH,,/dT=-AS/Al (4),

rae ASt - CKa4OK SHTPOIUH BCIISACTBUE CTPYKTYPHOM TpaHCchOpMaIUU KPH-
CTAJUIMYECKON PELIETKHU.

YuuteiBasi, 9TO Al = Acp, Ac= 100 emu/g, p=6.5g/em’,
dH,./dT = 0.2:10* Oe/K , momyumm AS,, =16,3 J/kg'K.

VYpasuenue Knanelipona-Knaysuyca y4uTbIiBaeT, 4TO BCJIEICTBUE MArHUTO-
CTPYKTYPHOTO Tepexojia MPOUCXOIAT CKAYKH KaK HAMarHWYeHHOCTH, TaK H
obbema a3nemMeHTapHOU. Beruucienus mo gopmyine MakcBemna MOTyT JaBaTh
3aBBILICHHBIE 3HaUY€HUsI AS, MOCKOJIBKY BHOCUTCS OMIMOKA M3-3a CKayKooOpa3-
HOI0 U3MEHEHHUsI HAMarHUYEHHOCTHU No4YTH BONM3K H,, a Takxke cocyuiecTBoBa-
Hus (peppo- U mapamMarHuTHOH (a3 B obnactu nepexona. Takum odpasom, pea-
JAU3alUs  BBICOKMX 3HAYEHHH Marnurokanopudeckoro d¢ddexkra 3a cuer
M3MEHEHHS MarHUTHON SHTPOIUU B 00JACTH MarHUTHOTO TEPEX0/a JIUMUTUP Y-
eTCsl HaJMYUEM HEOJHOPOJHBIX MAaTHUTHBIX COCTOSHMI M CMECH I'€KCaroHajb-
HBIX ¥ pOMOO3IPUYECKIX KPUCTATUTHUECKUX (a3 B o0nacTu nmepexoa.
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PACHPEJAEJIEHUE 3JEMEHTOB I10 'PYBUHE B CTPYKTYPAX
Me/Ti, HOTYUYEHHbBIX HOHHO-ACCUCTUPYEMbIM
OCAXKJIEHUEM

MeToa HOHHO-aCCUCTHUPYEMOI'0 OCaXK/IEHUsl NTOKPBITUH B BaKyyMe sIBIISIOT-
Csl MEPCHEKTHUBHBIM METO/I0M MOJIU(MULIMPOBAHUS COCTaBa U CBOMCTB MOBEPX-
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HOCTU MarepuanioB v u3jenuil [1, 2]. OH 1o3BOJISIET NPU OCAXKICHUU IUIEHKHU
00JTy4aTh MMOBEPXHOCTH (HOPMUPYEMOM CTPYKTYPHl YCKOPEHHBIMU HOHaMU. [Ipu
TAKOM HAHECEHHWM IOKPBITUA NPOUCXOJUT TEPEMEIMIMBAHUE AaTOMOB MOBEpX-
HOCTHOT'O CJIOS MUILIEHH C aTOMAMU OCaXJAEMOI'0 [TIOKPBITHS, B PE3YJILTATE YETO
(bopMHUPYETCsl MOKPBITHE C BBICOKOH CTENCHBIO aAre3uu K momioxke [1, 2]. B
MIPOIIECCE OCAXKCHUS MOKPBHITHSA B MOBEPXHOCTHBIX CIOSX MOIJIOKKH IMTPOUCX O-
IUT U3MEHEHHE KOMITO3MIIMOHHOTO COCTaBa M CTPYKTYpHO-(a3oBOro cocros-
HUSI, YTO IIPUBOJUT K U3MEHEHUIO CBOMCTB ITOBEpPXHOCTH [ 1, 2].

B nanHo#t paboTe B KauecTBE MOJIOKKHA UCTIONB30BAICh TUTaH. OcaxIeHHe
MOKPBITUIH OCYIIECTBISAIOCH MPU yeKopsroleM HanpsokeHnn U = 20 kB u mnot-
HOCTH MOHHOTO TOKa ~6—20 MKA/cM’. VIHTerpaibHbIA MOTOK aCCHCTHPYIOLIMX
nonos cocrasmsut (1-2)-10" mor/cm’. B paGoueii kamepe B mpolecce 0CaKIeHUs
noepskuBaics Bakyym ~10 2 ITa. Mi3ydeHue 3]eMEHTHOro cocTaBa chopMHUpo-
BaHHBIX CTPYKTYp METOJOM pesepdopaoBckoro obpatHoro paccesaust (POP)
noHoB renusi. Ha ocnose meroga POP Obln onpeneneH KOMIO3ULIIMOHHBIA CO-
CTaB TOKpPBITHH. Pacripenenenue nJeMEHTOB IO TIIYOMHE B aHaTU3UPYyEeMOM
MIPUIIOBEPXHOCTHOM CJIOE CTPOMJIOCH Ha OCHOBE JaHHbIX POP ¢ ucnosb3oBaHu-
€M KOMITbIOTEPHOI0 MOJIENIUpOBaHus [3].

Cpenree 3apsyoBoe aicio QB HOHHOM TYYKEe PACCUUTHIBAIIOCH TIO AMITHPH-
4eckoil (hopmylie, npuBeneHHOW B padore [4]. Tak e no cpenHemy 3apsoBOMY
YUCITY OMPENCISNAch CPEIHssA SHEPTUS £; aCCUCTUPYIOIIMX HOHOB, BEJTMUMHA KOTO-
poli ObuIa Mcoinb3oBaHa B Iporpamme TRIM juis pacdera cpeHEro npoeKTUBHOIO
npoGera R, u crparrimnra npobera AR, nonos Cr', Cu', Mo', W' B Tutane u xo-
3 PUIIHMEHTOB PacTbUICHHUS TUTaHA St; U METAIUIA S)/, COOTBETCTBYIOIIIMMH HOHAMHU.
PaccuuTanHsie qaHHbIe TpeicTaBieHbl B Ta0N. CriekTpbl POP HOHOB remust oT 00-
pasma u3 obpasla W3 TUTAHA 0 U IOCIE MOHHO-ACCHCTHUPYEMOTO OCAXKICHHS
nokpeiTuid Ha ocHoBe Cr, Cu, Mo, W npeacrasiieHsl Ha puc. 1.

Tabnuma
Paccuurannble JaHHBIC Q*, E;, R,*AR,, Sti, Spe 10151 Cr,Cu’,Mo, W’
Honsr

Cr' Cu’ Mo’ W’

0 1,71 1,7 2,55 2,81
E;, xoB 34 34 51 56

R,+AR,, um 24£11 | 21£10 | 23£10 [ 2046
Sti, aT/Mon 1,7 1.9 2.4 3.1

Sie, AT/HOH 4,3 10,5 7,9 8,9
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Ha cnektpe POP nmns Cr/Ti (puc. 1) HaGniogaercs cABUT CUTHAlla OT aTo-
MOB TIOJUTOKKH B CTOPOHY MEHBIITUX HOMEPOB KaHAJIOB. TO CBHAECTEIHCTBYET O

MOSIBJICHUM TOHKOW TJIEHKH Ha T0-

BEpXHOCTH oOpa3ua. COBUT CHTHA-

Ja COOTBETCTBYET TOJIIUHE TI0-

KppiTus ~20-25 um. Jlna apyrux

CTPYKTYp TaKoro CJIBHUTa HE

HaOmonaercsa. IlpuumnHoit 3TOro

ABJISIETCS  TPOLECC  pacHbLICHUE

MOBEP-XHOCTH dopmupyemoii

CTPYK-TYpPBl, BO3HUKAKOIIHUNA IIPU

o0nyyeHun ACCUCTUPYIOLIUMU

nonamu. Jnsg nonos Cu’, Mo', W'

KO3 ((DUITUEHTHI paclbUIe-HUSA aTo-

MOB TOr0O € MaTepHu-ajia, 4To H

caMU MOHBI, TIpeBbIIaeT Kodhduim-
€HT pac-TbUICHUS s Cr' B 2-2,5
pasa.

Ha Bcex cnekrpax POP (puc. 1)
HaOJI01aeTCsl CUTHAJI OT aTOMOB KHC-
JI0pOJia, YTO YKa3bIBAaE€T HA HATUYHE B
IOKPBITUH IIpUMecH Kuciopona. Mc-
To4HUKOM O B OCa’K[IEHHBIX IOKPBHI-
TUSIX SIBISIOTCS OCTATOUHBIE Tas3bl B
BaKyyMHOH Kamepe [2].
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Ha ocuoBe cnekrpos POP c
MPUMEHECHUEM KOMITBIOTEPHOTO MO-
AETUPOBaHUS OBUIM  TOCTPOE-HBI
npodUIn paclpeneIeHus] dJIeMeH-
TOB MOKPBITUSA (puC. 2).

Monemuposanue cnektpoB POP mokasarno, yTo Ha TOBEPXHOCTH THTaHa (hop-
MHUPYETCSl MOKPBITHE TOJIIIMHON ~25 HM, B COCTaB OCAXJAECHHOTO MOKPBITHS BXOAST
aTOMbI TUTAHA U3 MOMJIOXKKH; aTOMbI OCaKICHHOI'O METajljla; a TAKKEe aTOMbI TEX-
HoJtoruueckoi rpumecu O.

[IpoHMKHOBEHHE aTOMOB OCAXKIAEMOI'0 METaJlIa U KUCIOpOoAa BriyOb oOpasua
IPEBBIIIAET CPEIHUNA MPOEKTUBHBIA MPOOEr ¢ Y4eTOM CTparrjivHra mpodera accu-
CTUPYIOIIUX HMOHOB (Ta0i1.). [IpUyMHOM NIPOHUKHOBEHUS ITHX 3JIEMEHTOB BIIYOb
oOpasia SBISIETCS paauallMOHHO-CTUMYyNHpoBaHHast auddy3us. [IpuauHoit mpo-
HHMKHO-BEHHS aTOMOB T1 B IOKpBITHE SIBJISIETCSL BCTpeUHass AU Py3us.

HccnenoBanus 1mokasanu, 4TO IPU MOHHO-AaCCUCTUPYEMOM OCaXJAEHUHU I10-
kpbiTus Ha ocHoBe Cr, Cu, Mo, W Ha TtutaH, OpMHUpPYIOTCS TOHKOIUIIEHOYHBIC

CTPYKTYPBI TOJIIMHON ~25 HM, COJEpI)KAIIME aTOMbI OCAXKJIAEMOr0 MeTallla,

Puc. 2. KonueHTpanoHHbIe popuim
pacrpe/IeIiCHIsI 3JIEMEHTOB TI0 TITYOWHE B
ctpykrype Cu/Ti
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aTOMBI TEXHOJIOTHYECKOW MPUMECH KHCIOpPO/a, aTOMbl TUTAHA U3 IOJUIOKKH.
OmnpeneneHo, 4YTo B COCTaB MOKPBITUS BXOST aTOMBI OCAK/IaEMOro0 MaTepuaa
(2-8 art. %), atomsl kucnopoga (10-25 at. %) u aToMBl TUTaHA U3 TOJIOKKH.
Y CcTaHOBIIEHO, YTO IPOHUKHOBEHHE aTOMOB OCAKIAeMOI'0 METalla U KUCIIOpO-
na BrIyOb oOpasiia MPOMCXOAUT BCIEACTBHE PagUallIOHHO-CTUMYIMPOBAHHON
nudy3un, aTOMOB THTaHA B MOKPBITHE BCIIEICTBHE BeTpeuHo auddysun. Ha
nporecchl (OPMHUPOBAHUS MOKPBITUS BIMAET PACIBUICHHE MOBEPXHOCTU (Pop-
MUPYEMOU CTPYKTYPHIL.
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