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Abstract 
One of the objectives of physical-chemical analysis is diagramming structure-property. In this work, 

using the simplex lattices method of experiment planning are made diagrams composition-viscosity of system 
СаО–SiO2–Аl2O3–МgO–В2O3 basicity 5-8 containing 15-30% Al2O3, 8% MgO and 4% B2O3. For each 
viscosity values were obtained by appropriate mathematical models as a given polynomial of degree III, 
describing the relationship given viscosity temperature with the composition of the oxide system. 
Mathematical modeling results are shown in the graphs, the composition viscosity at a fixed temperature. 
Experimental studies in combination with mathematical method of simplex lattices planning allowed to obtain 
new data on the viscosity of СаО–SiO2–Аl2O3–МgO–В2O3  system with minimal cost in the temperature range 
1400-1600 oС. It was found that the slag with a minimum viscosity of 0.8 Pa·s at 1400 oС located in a narrow 
area of the basicity 5.0-5.6 and 57.7-61.3% CaO, 10.2-12.0% SiO2 and 15-20% Al2O3. The viscosity increased 
to 2.0 Pa·s in a wider range of the slag basicity (5.0-6.3) containing 56.0-62.8% CaO, 9.2-12.0% SiO2 and 15-
23% Al2O3. Minimum slag viscosity of 0.8 Pa·s is observed in the wider area of the main chemical 
composition and when the temperature rises to 1500 oС. For example, slag characterized a viscosity of 0.8 
Pa·s at basicity 5.0-6.3 and 23% Al2O3, which is maintained by increasing the basicity to 7.1 and content of 
Al2O3 up to 28%. At a temperature 1600 oС minimum slag viscosity of 0.8 Pa·s is saved in broader region of 
the basicity at 5.0-7.1 and 15.0-26.5% Al2O3. The viscosity of the slag containing 18.5-25.0% Al2O3 is not 
more than 1.2 Pa·s at increasing basicity to 8.0. Slag of the studied composition have high refining properties 
and can be recommended for the formation in the ladle furnace. 
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