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Computational simulation on the coordination structure of
Ca0-B,0;-Si0,-TiO; mold fluxes system
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Abstract: The coordination structure of the quaternary mold fluxes CaO-B,0;-Si0,-TiO, is invested by

means of molecular dynamics simulation, and then the regularity of the changes for the variety of TiO,

content is concluded. The results show that there are only three-coordinate triangular body and four-

coordinated tetrahedron of boron, and it is mainly the form of six-coordinated octahedral between Ti and O

in the slag. With the increasing of TiO, content, microstructure ligands form of Si, B and Ti will change

significantly, converting to the direction of four-coordinate structure, three-coordinate structure and five-

coordinate structure respectively.
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BAFE I HEATRFSE . X & B, O, TiO, # %, Wang 1% ) H 47 2 6315 8 A A TiO, & & F CaO-
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Table 1 Composition of slags

L/ (wt. %)

g (203
CaO Si0, B; O, TiO,

No.1 1.33 40 30.0 30.0 0
No.2 1.33 38 28.5 28.5 5
No.3 1.33 36 27.0 27.0 10
No.4 1.33 34 25.5 25.5 15
No.5 1.33 32 24.0 24.0 20
No.6 1.33 30 22.5 22.5 25
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Ze A A 20 0 O JOnT AR AR B AR PN A% 0 U N KL B B B B LR R TR R R TR
Wk 2.
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Table 2 Number of particles and box size

IR ¢ .

g &TiHk/A
Ca Si B Ti O Bt

No.1 835 584 1031 0 3550 6000 40.708 37
No.2 803 562 992 75 3567 5999 40.884 98
No.3 771 540 953 152 3584 6 000 41.070 91
No.4 738 517 912 231 3602 6000 41.257 63
No.5 704 493 870 312 3620 5999 41.444 54
No.6 670 469 827 396 3639 6001 41.646 16
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Table 3 Potential parameters

B B B, /(gA®/fs®) R, /A
Ca Ca 5.27TE—21 6.25
Ca Si 4.27E—22 6.25
Ca B 6.89E—23 6.25
Ca Ti 1.72E—21 6.25
Ca O 1.15E—20 6.06
Si Si 3.46E—23 6.25
Si B 5.58E—24 6.25
Si Ti 1.39E—22 6.25
Si 0] 1.01E—21 6.06
B B 9.01E—25 6.02
B Ti 2.25E—23 6.25
B O 1.71E—22 6.06
Ti Ti 5.62E—22 6.25
Ti O 3.88E—21 6.06
0] O 2.39E—20 2.88
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Fig.1 The (a) PDFs and (b) CNs of the No.4
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Fig.2 The CNs of the atomic pair (a) Si-O, (b) B-O , (c¢) Ti-O with varying mass fraction of TiO,
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Fig.3 The effect of content of TiO,on the coordination number of Si-O(a) .B-O(b) and Ti-O(c)
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