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Study on the Structure—Properties of Si0,-Al,0;-Na,O Fiber Glass
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Abstract: [Purposes] Molecular dynamics simulation is an effective means to study the composi-
tion—structure of fiber glass, and the Gan Fuxi method is an effective method used to study the compo-
sition—properties of fiber glass. In this paper, the two methods are combined to study fiber glass com-
position-structure—properties. [Methods] Elastic modulus and density of fiber glass of SiO,~ALO,~
Na,O system were calculated by using the Gan Fuxi method, and then the mechanism of components
affecting elastic modulus was investigated in terms of bond length, coordination number, bridge oxy-
gen distribution, and degree of polymerization by using molecular dynamics simulation. [Results]
The results show that the elastic modulus of the SiO,~Al,0,~-Na,O system decreases with increasing
Na,O content or 7(Si)/m(Al). The effects of Na™ field strength and glass structure on the elastic mod-
ulus play a major role when controlling for constant m(Si)/m(Al). In addition, when the Na,O content
is controlled to be constant, the analyses show that the modulus of elasticity can be improved by in-
creasing the percentage of Al" and the percentage of Si—O—Al structure.
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Fig. 1 Temperature variation of melt annealing process
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Table 1 ~Simulated components and properties
¥ T m(Si)/mCAD B /(geem ) LA/ GPa
Sio, ALO, Na,O Mt
1 63.33 31.67 5.00 100. 00 2.00 2.66 72.14
2 60. 00 30.00 10. 00 100. 00 2.00 2.68 71.68
3 56.67 28.33 15. 00 100. 00 2.00 2.69 70.70
4 53.33 26.67 20.00 100. 00 2.00 2.69 69. 44
5 50. 00 25.00 25.00 100. 00 2.00 2.69 68.24
6 46.67 23.33 30.00 100. 00 2.00 2.69 67.11
7 67.86 27.14 5.00 100. 00 2.50 2.60 70.19
8 64.29 25.71 10. 00 100. 00 2.50 2.62 69.90
9 60.71 24.29 15.00 100. 00 2.50 2.64 69.54
10 57.14 22.86 20. 00 100. 00 2.50 2.65 68. 49
11 53.57 21.43 25.00 100. 00 2.50 2.65 67.34
12 50. 00 20.00 30.00 100. 00 2.50 2.65 66.25
13 71.25 23.75 5.00 100. 00 3.00 2.55 68.76
14 67.50 22.50 10. 00 100. 00 3.00 2.57 68.58
15 63.75 21.25 15. 00 100. 00 3.00 2.60 68.34
16 60. 00 20.00 20.00 100. 00 3.00 2.62 67.83
17 56. 25 18.75 25.00 100. 00 3.00 2.62 66.71
18 52.50 17. 50 30.00 100. 00 3.00 2.63 65.65
19 73.89 21.11 5.00 100. 00 3.50 2.51 67.67
20 70.00 20.00 10. 00 100. 00 3.50 2.54 67.57
21 66.11 18.89 15. 00 100. 00 3.50 2.56 67.42
22 62.22 17.78 20.00 100. 00 3.50 2.59 67.21
23 58.33 16. 67 25.00 100. 00 3.50 2.60 66.23
24 54.44 15.56 30.00 100. 00 3.50 2.61 65.20
25 76.00 19. 00 5.00 100. 00 4.00 2.48 66.80
26 72.00 18. 00 10. 00 100. 00 4.00 2.51 66.78
27 68.00 17.00 15. 00 100. 00 4.00 2.54 66.69
28 64.00 16. 00 20.00 100. 00 4.00 2.56 66.54
29 60. 00 15. 00 25.00 100. 00 4.00 2.58 65. 86
30 56.00 14. 00 30.00 100. 00 4.00 2.59 64.84
31 77.73 17.27 5.00 100. 00 4.50 2.46 66.10
32 73.64 16. 36 10. 00 100. 00 4.50 2.49 66.13
33 69.55 15.45 15. 00 100. 00 4.50 2.52 66.09
34 65.45 14.55 20.00 100. 00 4.50 2.55 66.00
35 61.36 13. 64 25.00 100. 00 4.50 2.57 65.57
36 57.27 12.73 30. 00 100. 00 4.50 2.57 64. 56
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Fig.5 Radial distributions of Si—O with different Na,O contents and a fixed m(Si)/m(Al) ratio
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Fig. 6 Radial distributions of Si—O with different m(Si)/m(Al) rations and a fixed Na,O content
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Fig. 7 Radial distributions of Al—0 with different Na,O contents and a fixed m(Si)/m(Al) ratio
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Fig.8 Radial distributions of Al—0 with different m(Si)/m(Al) ratios and a fixed Na,O content
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