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Abstract

In this paper, Mg0-Al.03-Si0O; glass-ceramics were calculated by using a molecular dynamics me-
thod in this paper, and the microstructure characteristics of the system and the influence of SiO;
content on its network structure were obtained. It is shown by the calculation results that: In the
MAS system at high temperature, the mean square displacement (MSD) of Mg2* is the largest, fol-
lowed by Al3+, followed by 02+ and the MSD of Si** is the smallest. The binding force between Si and
0 in MAS glass-ceramics is the strongest, followed by the force between Al and O, and the binding
force between Mg and O is the weakest. The number of tetrahedrons is from more to less, followed
by [Si04] and [AlO4]. With the increase of SiO; content, the number of [SiO4] tetrahedrons gradually
increased, and the number of [AlOQ4] tetrahedrons increased at first and then decreased, and final-
ly reached a state of equilibrium.
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Table 1. Composition of seven different initial models of MAS system

1. CEERYERIN B

e Si0; Si02/% BT 5
1 195 48.1 1215
2 205 494 1245
3 215 50.6 1275
4 225 517 1305
5 235 52.8 1335
6 245 53.8 1365
7 255 54.8 1395
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Figure 1. Temperature change in calculation

E 1. A EhREEHE

3. LRFTHH

3.1. BB

K 2 RARIHS R FRIE T A B MSD)AR L . 255 F KN B T 4R & R RIVE AR, 547
BEMK, TR TR RAFBIER, HARR FXHZR TR N, /2, BFAEERRPAEER/D,
FWPRL TAEAR R P ROTE IR 2, HAhok T XhiZok TR IR A6 /158 . B FRENS 15 H 2520 43 Fr AR R R T ) 25
T E, EAIREREERR RN Mg™ > AP > 0% > Si*", X /L 30 5h 338 PN SRR T A S RHE «

9 9 —Mg
——Al
MAS1 si MAS2 —Al
—Si
[7] -
2 S
© c
3 K
2 3
= 34 2 34
o %l . %I
0 5 10 0 5 10
Timel/ps Time/ps
9 9- Mg
Mg MAS4 Al
MAS3 —Al Si
—Si 0
N ——O0
|7} -
2 S
o c
iy 8
2 g
R g 3—%
0 % | ] I |
0 3 6 9 12 0 5 10
Time/ps Time/ps

DOI: 10.12677/ms.2019.92021 166 PR R


https://doi.org/10.12677/ms.2019.92021

TkikE &

M M
® —Al i Alg |

MASS5 ’_ S MASE Si

L o

MSD/angstrom?
MSD/angstrom?
o
L

w
!

— oﬁsz;:::::

0 5 10 0 5 10
Time/ps Timelps

—Al

MAS7 —Si
—o

MSD/angstrom?
i

w
L

szEEEEEEE

0 5 10
Time/ps

0

Figure 2. Mean square displacement (MSD) of various particles in the different component
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Figure 3. Change in the number of tetrahedrons of each component
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Figure 4. Radial distribution function (RDF) among various particles in the fourth group
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