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Melting of Al,O3; by Molecular Dynamics Simulation

B
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Yuki Kobayashi, Yosuke Kataoka
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Melting of Al,Osis studied by molecular dynamics simulation. The tried potential functions are
Oxide and CMAS94. CMAS94 function is better to examine the melting of Al,O; The obtained melting

point depends slightly on pressure.
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Modeling:
B, a_Al203, 3*3*1
534 =270

MD Condition:
7 Y7L = NTV,NTP
AT 74 =10 J7[steps]
PR %0 Z(dt) = 1[fs](— B 0.5[fs]. 0.1[fs])

B AT D IR EE i (d T)=100[K]
JE/1(P) =0.1[MPaq]
# £ (D)= 4.0[g/cm’]
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FEfmf Oxide Al = 2e[C]. O=-3¢[C]
CMAS94 Al = 1.4175¢[C]. O = -0.9540¢[C]

Fig.1 {2 0.1MPa,298K (25317 % AlL,O3 D IS5 1AL
BERRT D,

Fig.1 Initial configuration of Al,Os.
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Fig.2 Average of potential energy PE vs. density D plot.
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Fig.3 Volume V vs. temperature T plot.
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Fig4. Potential energy PE,enthalpy H, internal energy U
vs. temperature T plot.
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Fig.5 Volume V vs. temperature T plot.
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Fig.6 Potential energy PE,enthalpy H, internal energy U
vs. temperature T plot.
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Fig.7 Trajectory at melting point under 0.1MPa.

Table 1 Comparison of calculated value and experiment

value.
Experiment Calculated Calculated
value va!ue value
(Oxide) (CMAS94)
Tm [K] 2327 7800 2200
AHm[KJ/mol]| 111. 164 64. 09 11. 45
ASm[J/mol] 47.77 8.22 5.21

Table 1 X W AR T > v v L BI% Oxide THEFE L7=5HHA
BeEERMBEAHBELEE ZAREDBEIT,

7800 232/ 0o 235.50[%] (1)
2327

L RELHEAp57-—7, CMASY4 T L 7- 31 E
L EBRE L Ofh R,

2200-2327
2327

LW IEHEMEE G D Z N TEZ, — T, #E

BRAE & OFiET > Z )L B —7151%-89.70[ %] flfR—

> b e E—ii7413-89.10[%] & CMAS94 DEHEED

FIZ LR ERERBENT, RIZKRT vy L

x100 = —5.46[%] (2)

Copyright © 2010 Hosei University

99

B CMAS94 12 L5 MDfED = Z /L — = |
DE—RKOF T AT L —ZFHE L, ERIEE L
BT A2 TEETT-T-Y I o b—3 g O IEfE!:
T RTe,

0
=200 0 2000 4000 6000
-400
-600
= -800 M
£ -=(lalculated
=-1000 al
= 1200 value
- 00 Experiment
1_4 - value
-1600
-1800
T[K]

Fig.8 Correlation between calculated value and
experimental value of enthalpy H vs. temperature T.
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Fig.9 Correlation between calculated value and
experimental value of entropy S vs. temperature T.
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Fig.10 Correlation between calculated value and
experimental value of Gibbs free energy G vs.
temperature T .
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Table 2 Correlation between calculated value and
theoretical value of melting point Tm.
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I ALOs DIENEALIC B 2 B A B 5 2 - (Calculated value)[K] | (Theoretical value)[K]
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Fig.12 Correlation between calculated value and
theoretical value of melting point Tm vs. pressure plot.
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