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1 Al-O 0-0 n F T e A0 =
nom nom n om
ALAL 0-0 ALO P Vo Caal X Coo My = (mAl-A] + m(,o)/Z
1 76 76 76 47415.82
2 76 8 6 76 93197.67
3 76 9 6 76 20291.78 3.& R 53t
4 76 10 6 76 1448280
5 76 16 76 13324.79 FS a-ALO,
6 76 12 6 76 10341.72
7 76 76 8 6 42255.10 2
g 76 g 6 8 6 . EAM  ® Glie modified Matsui ~ *  m-
9 76 9 6 8 6 18134.42 Matsui
10 76 10 6 8 6 8909.32 2 EAM Glue
11 76 116 8 6 4004.59 m-Matsui
12 76 12 6 8 6 6800.32 FS oAl O
13 76 76 9 6 12490.29
14 76 8 6 9 6 12069.96
15 76 9 6 9 6 4221.16 a ¢ 0.423%
16 76 106 9 6 1628.16 0.278% Glue -0.025% -0.0015%
17 7 6 11 6 9 6 86.64 m-Matsui 0.262% - 0.009%
18 76 12 6 9 6 83.68 u v
19 7 6 7 6 10 6 10004 .51 —0.0028 % —-0.185%
20 7o 80 100 2021724 m-Matsui 1.005% - 1.548%
21 76 9 6 10 6 1096.85 C Cu Cu
22 76 10 6 10 6 90.92
23 76 1 6 10 6 4.32 Ci Co Gy Gy
24 76 2 6 10 6 77.83 2.5% 2
1 m=6 m=789 10 F
m=6
2 a-Al Oy
Experimental
EAM ? Glue ! m-Matsui 3 ab initio
eV/AlL 05 1.0 -31.6 -31.8 — -31.8% -31.5
alk 1000.0 4.7455 4.759 4.7727 4.7602 ¥ 4.7803
/A 1000.0 13.0073 12.991 12.990 12.9912 % 13.0273
u 10000.0 — — 0.35566 0.35212 0.35211
v 10000.0 — — 0.30150 0.30624 *! 0.30567
C1,/GPa 0.01 537 505.9 714.5 497 % 487.76
C1,/GPa 0.01 180 188.2 327.5 164 © 161.41
C13/GPa 0.01 106 97.77 187.8 1 156.05
C33/GPa 0.01 509 469.23 709.3 498 494 .27
C14/GPa 0.01 -30 - 64.98 — —24% - 13.49
C44/GPa 0.01 130 165.97 99.7 147 % 191.63
Ces/GPa 0.01 179 - 193.5 167 + 163.17
F 25.22 37.07 1275.747 0 44.32
a ¢ v C; F
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4 300K  a-ALO;  MD g
X “ Buckingham ~ *
Al-Al 0-Al 0-0
Buckingham X F-S
/A MD * “ MD
Al-Al 2.77 2.657 2.711
0-Al 1.855 1.852 1.861
0-0 2.565 2.619 2.591
1980 X a-Al O,
a-Al, 05 130
a-Al, O, 130 2 130 o-ALO;
> 0.09% . 4.21%
Rambaut ® Buckingham 29 .
a-ALO; > a-AL, O,
3.59%
5 300 K o-ALO; 130
A i 4. %  m
Buckingham X
MD F-
i, . - > . MD
AL-Of 1.977 1.971 1.978
AL-O™ 1.855 1.852 1.861 AL O,
AL-AT 2.71 2.657 2.713 F-$ :
AL-AD 2.77 2.789 2.784 o-AL O,
AT-ATY 3.149 3.214 3.211 a-AL O F-S
AL-AIY 3.504 3.496 3.571
00 2.538 2.522 2.547 EAM
00" 2.841 2.863 2.913 Glue m-Matsui
oo 2.565 2.619 2.676
00 2.67 2.724 2.822
/ Al-Q# Al 91.27 84.76 86.297 2. -5 300 K
/ AI-0V- Al 94.32 93.61 95.099 a-AL O,
/AI-0-AI" 119.91 120.38 115.317
L AI-0F-AT" 131.86 132.19 131.839 3 F-S a-Al, O
Z 0" -Al-0Y 78.35 79.53 77.918 B
 O-Al-0" 87.21 86.40 92.331 FeO F-S
JOCAL-0F 102,40 101.20 99.429 Fe F-S
ZOF-Al-Of 162.05 164.13 164.891 a-Al, O,-Fe liquid
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Abstract

The molecular dynamics MD  simulation of metal-metal oxide interface requires a uniform potential to simultaneously
describe metal and metal oxide. Accordingly we obtained a set of long-range Finnis-Sinclair F-S potential parameters of
a-Al, O5 . All of the parameters were fitted to the targets 1i.e. the experimental lattice energy lattice constants and elastic
constants of a-Al, 03 . Meanwhile we compared our results with those reported by EAM  Glue and modified Matsui  m-Matsui
potentials and found that our rcsults are equivalent or better. After that MD simulation of a-Al, O; at 300 K with our long-range
F-S potential was performed and the pair correlation functions coordination numbers were calculated. The good agreement
between calculation results and experiments validated the feasibility of this set of F-S potential parameters to the description of

a-Al, 05 system.
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