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Effect of Al;O3 Substituting SiO; on Structure and Properties of Aluminosilicate
Glass via Molecular Dynamics Analysis
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(1. School of Materials Science and Engineering, East China University of Science and Technology, Shanghai 200237,China;
2. Nanjing Glass Fiber Research and Design Institute, Sinoma Science and Technology Co. Ltd., Nanjing 210012, China)

Abstract: The influence of Al/(Al+Si) molar ratio on the short-/mid-range structure and elastic modulus of alkali aluminosilicate
glass was investigated via molecular dynamics simulation. The results show that the non-bridging oxygen in the glass network
transforms to bridging oxygen and triple-bonded oxygen as the ratio of Al/(Al+Si) increases. When the ratio of Al/(Al+Si)>0.3, the
non-bridging oxygen mainly changes to triple bond oxygen. The structural units transform to a high degree of polymerization, the
connectivity of the glass network increases, and the elastic modulus of the glass increases as the ratio of Al/(Al+Si) increases. The
elastic modulus of glass increases with the increase of Al/(Al+Si) molar ratio. The data calculated by the simulation are consistent
with the experimental results, thus verifying a feasibility of using the molecular dynamics simulation to improve the glass composition.
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Table 1 Parameter values of Buckingham potential function

Bond AyleV pilA Cyl(eV-A%
Si**—07"? 13 702.910 0.193 817 54.681
Al'® 0712 12 201.420 0.195 628 31.997
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