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MornoweHwne Boopoaa MeTannamum

Ancopbuus
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aHEprETH'-IECHaH AavarpaMmma eogopoa B MeTanne

MeTtann
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GHEPFETH‘-IECHEH aAvarpammva eoaopona B MeTanne

MeTtann

[NoToK monekyn Boaopoa Ha NoBEPXHOCTL MeTanna
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MornoweHwne Ha MNoBepxXHOCTHU MeTalnoe

MeTtann

Oy — NOBEPXHOCTHAA NNOTHOCTL BOAOPONa B
XemocopbupoBaHHOM COCTOAHWUM

KoadbduymeHT npununadna (sticking)
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Yuctana nosepxHocTe E-=0, s=1
Jarpa3sHeHHan noeepxHocTe E-~0,1 aB



MornoweHwne Ha MNOBEPXHOCTU MeTannoe

MeTtann
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Oudpchpysua B Tonwy metanna

Boixon 13 Tonum metanna Ha W IMA BHVTDL MeTanna
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PaBHoBecHas KOHUEHTpPaUKuAa

eTann
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PaBHOBecHaA KOHUEHTpPaUnAa
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3Heprua pacTBOpPUMOCTH

Es>0 aHnoTepMuuyeckoe pacTBopeHue (DonbWKWHCTBO MeTannos, Cu, Al, Hepx.cTanb)

E-<0 ak3oTepMmuyeckoe pacTeopeHue (nNepexogHsle MeTannsl, Pd, Ta, V, Nb, Zr)

JHEPIMA aKkTHBaLWK | JHEPIWA
oAU dy 31K pacTBOPEHWUA,
E,. 3B E.. 3B

\' 0.045 -0.34

Ta 0.14 -0.35

Pd 023 -0.11

W 039 1.03

Cu 04 0.37
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[TornouieHune MONEKYNAPHOIo U aToMapHoOro sogopoaa
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MonekynapHbii Boaopon, n, = 'Mniﬁ EKP[_f_;]
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ATOMapHLIW Bogopon, n. — L'ys, 23 exp| — E; —E.
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YncTtana NnoBeEpPXHOCTE — UIEHTUYHOE NOBEAEHWE [INA MONEKYNAPHOIO W
aToMapHOoro NoToKa

3arpa3sHeHHan noBepxHocTh (1 MoHocnoi) — otnuume 10-10° pas,
TeMmnepaTtypHan 3aBUCUMOCTh



Ouddy3na Bogopoaa B metanne

':I'\E x?
n{x,f)=me:{p - —

XapakTtepHoe BpemAa Anddy3anm yepea 100 MkMm MemDpaHy ANA pa3HLIX MaTtepuanos npu
T=400 K

W 6000 c
Ti 57000 c
NI 2200 c
Be 9000 c
v 12¢c
Ta 14 c

MNb 65c

CyllecTByHOT BEWECTBA C 0YeHL DONLLLOW CKOPOCTEH AUddy3InK



Ovdy3noHHbIe HaTekaTenu

MBﬁHpETEHI:HEFl NMPOHUUAEMOCTE MaTEPUanNoE ONA pa3nYHbIX
ra3oB

Bopoopoa — nannagui, nannagumn-cepebpo
Hanyck uucToro Bogopoaa

Puc. 7. Tepmodudgysuonnn i romexantens [10§: 1- nar-
radueear mpybra, 2- cmewarumul Gasnow, 3-
MEEPEETIER Y.
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CBepXnpoHMLaeMoCTb

Ecnu ckopocTte anddy3nn B Membpade Benuka, NnoTok Bogopoaa dyner
ONpeaenATLCA PEKOMDWHALMEN HA NOBEPXHOCTH

[, E 1 . 19-10%
ny n exp[ —] AN I Plma] =9 P
5, YnpaBnAs CBOWCTBAMMW NOBEPXHOCTH, P, P,

=== MOXHO A0DUTLCA OAHOCTOPOHHErO
51 nponyckaHuA Bogopoaa



Oudpdpy3na B npucyTCTBUN paguaunoHHbIX aedeKkToB
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KOOpAMHaTa

'we.2.5 Jlnarpasma noTEHUHANLHOR JHEPrHH 1A Cayyan siaumoaeiicTamna
WHOMIPIOTG H MOIEKYTAPHONO BOLOPOA € YHCTOH NOKEPXHOCTBIO BOALRPaMa

PaawaynoHHblie NOBpeXeHA CO30al0T NOBYLLKK 1A aTOMOB Boaopoaa
3HeprvaAmMn 1-3 3B

Nudpdpy3nAa Npy HAZKOW KOHLIEHTPALMK (NOBYLLKM He 3anonHeHsl) onpeaenaAeTca
3HEPIUEN NOBYLUEK, NPW BLICOKOW — 3Heprner auddy3nn



ObpaszoBaHue rugpugos

[Mpy DONLILKWMX KOHLIEHTpaALMAX BOAOpoAa MoryT oDpa3oBLIBATLCA
ynopAAoYeHHsIe CTPYKTYPbI (TMapuab)

Temnepatypa
A

c* KoHueHTpauwna

a-(pa3a — HeynopAaoYeHHbLIA TBEPALIW pacTBOp BOAOPOAA B MeTanne
B.y-ha3bl — yNopAQOYEHHLIE PpACTBOPLI



[lnarpammMa HakonneHWA BoAopoaa B MeTanne
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Terminal solid solubility (TSS) —
npeaensLHOE COAEPKAHWE B BUE TBEPAOIo pacTBopa
Ecnn KoHUeHTpauMa npeBbillaeT 1TSS, yacTe BoOAOpoaa obpa3yert rmapua

(ynopsaao4yeHHyo CTPYKTYpY)



HakonneHune BOoAOpOAOa B TUTaHe

Temneparypa, °C

0 10 20 30 40 50 60
OTH. copep¥aHwe BoOopoaa, %ar.

o— (pa3a — 3HOOTEPMUYECKW pacTBOPAET BOAOpOA, NpefenkHan
KoHueHTpauwa 0,002% Bec

[lpn Harpese (800 rpanycoB) nepexoaut B p — pasy
JK30TEPMUYECKW pacTBOPAET BOoAopo, cTabunuanpyertcH
BOAOPOAOM

[MpenensHan KoHueHTpauua 0,2% Bec



HakonneHue BoAOopOoOa B TUTaHe

0 10 20 30 40 50 60
OTH. conepx¥aHwe Bogopoaa, %ar.

CtaguMu HachILL|EHWA TUTaHA:

Harpes no 800 rpapycos
OxnaxaeHwe B atMocdepe Boaopoaa



HakonneHwue BOoOOpPOOAa B TUTAHE

PaBHoBeCcHOe faBnNeHWe pa3noxeHua rmapuna
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XUM_NoTeHuWan sogopoaa B rmapuae =AH —TAS
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CeneKTUBHbIN peBepcUpyeMBblil HaTekaTenb Bogopoaa
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