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Fig. 1 Scheme of interface structures of Mo(111)/MoSi,(110)
with different coordination types: (a) Top view of coordination
positions marked by light purple circles; (b) Side view of
considered positions shown by labels T, B and H (Purple and

blue balls are for Mo and Si, respectively)
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Table 1

Mo(111)/MoSi,(110)

Initial site Final sitt  Coordination lnterfaceiz
energy/(J-m )

A site-Tyy, C site-Byy, Mo-Bridge 4.75

B site-Tyg; B site-Tg; Si-Top 4.56

C site-Byy, C site-Byy, Mo-Bridge 4.75

D site-Bg; D site-Bg; Si-Bridge 4.89

E site-Byosil  C site-Byo Mo-Bridge 4.75

F site-Byosi2  C site-Byy, Mo-Bridge 4.75

G site-H1 C site-Byy, Mo-Bridge 4.75

H site-H2 D site-Bg; Si-Bridge 4.89
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Fig. 2 Interface structures and works of separation of Mo(111)/MoSi,(110): (a) Bridge coordination between two Mo atoms;
(b) Bridge coordination between two Si atoms; (c) Si-top coordination
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Fig. 3 Deformation charge density of Mo(111)/MoSi(110) interface(Unit: e/A%): (a) Bridge coordination between two Mo atoms;
(b) Bridge coordination between two Si atoms; (c) Si-top coordination
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FRN T BN AE SRR S50 43 B 2R — AN B AN AL
Cr F1 Nb J&-7, L7 5 & PL MoSiy(110)E 1H 152
JRFHONHAL, WA 4705 Al Cr F1 Nb 7E Mo(111)/
MoSi,(110) ) Fi1H 7 5 %4 1/3 ML 8% 2/3 ML,

* 2 5 T A4 & Al Cr il Nb 7E Mo(111)/
MoSiy(110) I ST fmAT REFI BT AL B . % 2, A&
TR 5 AR AL S 7, N T R AN R
HAR AT O B, 58 SCE SR ST Mo — 1l 1A &
PLRFR 1 %R, (54854 MoSi, — 05547 B W LR
br 2 Fome MR 2 FRTUUE H, FHHIZE DN 1/3 ML
i, Al. Cr F1 Nb #E Mo(111)/MoSi,(110)f] A ik Hr
AEZ3 9 1.06+ 1.39 F10.40 eV, £ =FmRKABIEA
FUHARAT AT BE . YAMAZAKI 25532 3 Cr 2 b7
T C11,-MoSiy/C40-NbSi, WAL AL TH 4k Al
Cr A1 Nb 7E Mo(111)/MoSi,(110)5 1 Fk b7 7 B Hix
ZFFICERAE MoSi, I A ALRFAER T — 2, AL R
i Si R AL E, Cr A Nb A S Mo JR 7671 & .
B2, HTARHmaSHAHENER, =R R E
FAAE, Al SR 59 S MoSi, — i) Si SR A1
H(Alsp), Cr JEF LA Mo —MI Mo JR 7147 &
(Crmor)» 117 Nb J5F (54 T MoSi, — ¥ Mo J& 717
B (Nbyeo)o

#F2 Al Cr Fl Nb 7E Mo(111)/MoSi,(110)t) 7 i b7 A1
{CIROA
Table 2 Segregation energies and segregation positions of Al,

Cr and Nb at Mo(111)/MoSi,(110) interface

Interface  Segregation Segregation
Element )
coverage/ML site energy/eV
173 Algip 1.06
Al
2/3 AlgiptAlgi -1.71
173 Crmol 1.39
Cr
2/3 CTM01+CTM02 —0.51
173 Nbwmoz 0.40
Nb Nbyea+
2/3 0.36
NbMol

NEEITLRTET A IR Ak skt m, FHER
f£J92/3 ML B, J5 HIHRIA S ) Al Cr A1 Nb J51
AT AE ) o5 48 B MoSi, — M Si i 707 B (Alsp)
FH1H MoSi, — ¥ Mo JiEF17 B (Crve), FIFHTH Mo
— i Mo J5 522 & (Nbygor) o He H Nb JTCE AE Mo(111)/
MoSi,(110) ¥ ST AT B A IEAF, B Nb {547 7E 4k 48
WM AT RE, T AL R Cr S RATRE N Ul #
B AL Cr 5 S b e AAk 82347 . (22, BT
Al. Cr G# 2 MoSL RE T EEE &R, Eik
J2 FA) ) 2 T R e e LA BR FL CAFAE T S AL AT g
PE, NEREN, ARTAEPATE T RNESEEN
2/3 ML, Al A1 Cr J&-F%F Mo(111)/MoSi,(110) 71 4% &
ip- A
232 Al Cr Ml Nb JuE R0 5454 i) 500

TEMHT RERN AT 2 B A 7 mt B, Wit E S 4
JCEAWAT T S S R (W ), FEiE—25
Gh6 R L 1) LA 5 BE 23 BT G 4 70 B ARATT X SR TR 45
oM. B4 BoR TH4 70K Al Cr Al Nb 7 Mo(111)/
MoSi,(110) FHH BT 4546 5 Bk Tl . 1B 4 rhslcZefin
BFR Mo(111)5 MoSi,(110) R TH L AhiE, Rk
MERRSNESEZIE. N T EiEW SR A
SICRIERI R FWITALE, Bl 4 DU 7 X
BoR T I 2 AR T2 (I 8 R G HE ) IR 245 0 s
fE. B 4 TTLLE L bt ALLCr A1 Nb JTE 1 Mo(111)/
MoSi,(110) 5[ 73 B I AE T ST MoSiy(110)— 1)
WA, SaidFmm S e EMARE. Halig st
THI PRI PBERG DOAR B, (AT = F oG 28 (9 LT RS Th A =48
Ko TR FLHIE 55N 1/3 ML I, fw#fr ALFI Cr (7
I AL DB A 10, 435108 3.70 J/m* A1 3.69 J/m?; i
it Nb (BRI A —ERER TR, v 3.32
Jm?, LN 10%. GRS E N 23 ML i, &
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Fig. 4 Segregation structures and works of separation of Al, Cr and Nb at Mo(111)/MoSi,(110) interface: (a) Alsp; (b) Cryors

(c) Nbmo; (d) AlgiptAlgpp; (€) Cryvio1+Cruoz; (£) NbyortNbyg,
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FRNII SR B L R WARIE . AT, YAMAZAKI
SIS H Cr % C11,-MoSin/C40-NbSi, XU EE AL g
& &HF], 1 HONG 252t i+ 50 78 K I Nb 23
855 Mo(001)/MoSi,(001) ) AT 5%, A TAERHE
450 5 HONG 250 A — 3.
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Fig. 5 Deformation charge densities of segregation structures of Al, Cr and Nb at Mo(111)/MoSi,(110) interface(Unit: e/A%):
(a) Alsp; (b) Crymor; (€) Nbyop; (d) AlsitAlsip; (€) CrvorCruoz; () NbyvoaPNbyor
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AR . XSS EE R —%. WA
5 W ATLAE H, Nb 7E SR AT I By No—Si $8AH L T

Mo—Si A EIRIS, Cr KM Cr—Si BT
Mo—Si BEMSAH SR, T Al [ S 7 o5 B X T
Mo—Al #E5R 55 R MK o IXHARFE T Nb Mt T L1
SRS A AR, Cr o nz o3& St m S 45 6,
Al JCEXT S8 BE B s O T AL B ST 7 56 5
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Element effect of Al, Cr, and Nb on Mo(111)/MoSi,(110) interface

SUN Shun-ping', WANG Bin', GU Shun', LI Xiao-ping', LEI Wei-ning', JIANG Yong?, YI Dan-qing®

(1. Jiangsu Key Laboratory of Advanced Materials Design and Additive Manufacturing, Jiangsu University of
Technology, Changzhou, 213001;
2. School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The interface structures of Mo(111)/MoSiy(110) were calculated by the first-principle plane wave
pseudopotential method. The segregation positions of Al, Cr and Nb at Mo(111)/MoSi,(110) were determined by the
segregation energies, and their effects on the interface strength were revealed by the works of separation and deformation
charge density. The results show that the interface energy of the Si-top coordination is the smallest. The
Mo(111)/MoSiy(110) structure prefers to Si Top coordination, and its separation surface is the sub-interface on the MoSi,
side. Nb is unfavorable to interface strength, Cr can improve interface strength, and the influence of Al on interface
strength depends on its interface coverage. The reason is that Nb—Si bond induced by Nb is significantly weaker than
Mo—Si bond, while Cr—Si bond induced by Cr are slightly stronger than Mo—Si bond. And the interface coverage of
Al has a great influence on the strength of Mo—Al bonds.

Key words: Mo/MoSi,; interface energy; works of separation; first-principle calculation
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