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Abstract: Fluorine mostly comes from mold powders during the continuous casting process. Developing and using

fluoride-free mold powders is of importance to the environmental protection. Fluoride fluxes were confected based on

the Ca0-Si02-Ti02 slag system. In order to establish and optimize the confect rule of fluoride-free fluxes, the rela-

tionship between the melting properties of fluoride-free mold fluxes and fusing reagents, binary basicity and TiO»

content was investigated by measuring the viscosity and melting point of the melted slag. The experimental result in-

dicates that the effective compositions in lowering the viscosity and melting point are B203, Na2O and L0, in

which the effect of B203 is the most remarkable; When the content of titanium is 6% in mass, both the viscosity and

melting point show the minimum, If the content of MgO is 4% ~ 10% , it can reduce the viscosity but increase the

melting point. MnO can help to reduce the viscosity when the content of MnO< 3%, but to increase the viscosity

and melting point when the content of MnO> 5%.
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Table 1 Factor and level of

orthogonal test (mass fraction, %)
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Table 2 Visual analysis of experimental results
Viscosity/ (Pa * s) Melting point/ C
Factor
R TiO2 L0  NaO MgO B203 MnO R Ti02 L0 NaO MgO B20; MnO
Mean 1 0.933 0.908 0.896 0.89 0.716 1.425 0.978 1090 1105 1136 1136 1107 1164 1113
Mean 2 0.320 0.425 0.493 0.493 0.807 0.530 0.588 1088 1087 1120 1120 1076 1139 1104
Mean 3 0.329 0.258 0.665 0.665 0.595 0.462 0.314 1092 1081 1112 1112 1105 1086 1105
Mean 4 0.278 0.633 0.406 0.406 0.486 0.216 0.383 1122 1115 1058 1058 1115 1087 1086
Mean 5 0.995 0.632 0.397 0.397 0.252 0.223 0.648 1127 1130 1093 1093 1116 1043 1112
Range 0.717 0.650 0.499 0.499 0.554 1.209 0.664 39 49 78 78 40 121 27
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Fig. 1 Effect of basicity on

viscosity and melting point
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Fig.2 Effect of TiO2 content on

viscosity and melting point
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Fig.3 Effect of Na2O content on

viscosity and melting point
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viscosity and melting point
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Fig. 5 Effect of MgO content on

viscosity and melting point
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viscosity and melting point
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