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Dynamic Erosion of Calcium Magnesia Aluminate Refining Flux to Magnesia Carbon Materials

LI Wenping', CHEN Junhong', LI Shiming®, SUN Jialin'
(1. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. China Iron &. Steel Research Institute Group,Beijing 100081, China)

Abstract: The dynamic erosion of magnesia-carbon brick was investigated with a developed calcium-magnesia-aluminate based
refining flux (CaO-MgO-Al,O; or CMA) at different contents of Mg(O. The experimental process in a vaccum induced furnace
was designed based on the industrial refining process. The results show that all the CMA fluxes have the less erosion to magne-
sia-carbon brick rather than CaF,. A greater MgO content in CMA {luxes leads to the less driving force of MgO in magnesia-
carbon bricks to slags. The penetrated depth of slags to bricks and the dissolved rate of MgO in bricks to slags decrease with
increasing the slag viscosity. The theoretical saturation percentage of MgO in a given refining slag is 6 %—8% (mass fraction)
and the MgO content in the final slag is around 20% , which show that MgO in magnesia-carbon bricks transfers and spreads to
slags under the intensive stirring. The erosion of magnesia-carbon bricks is related to the MgO content in CMA fluxes and dy-

namic stirring.
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1
Table 1 Chemical composition and physical properties of magnesia carbon brick
w/ % Bulk density/ Cold compressive High temperature bending
- Apparent porosity/ % )
MgO C (geem ?) strength /MPa strength/MPa
=76 =14 <3 =292 =40 =12
w—Mass fraction.
2
Table 2 Chemical composition of premelted flux and initial slag w/ %
Raw material CaO MgO Al O3 SiO, FeO F
CaF, 66. 00 33. 00
CMA—1 51. 39 3. 04 38 26 3. 67 0. 65
CMA—2 47. 85 9. 38 39. 95 1L 73 0. 67
CMA—3 34, 35 16. 40 39. 55 3. 34 1. 81
Initial slag 53. 50 4. 50 27. 10 11 60 3. 30

CMA represents calcium magnesia aluminate.

3

Table 3 Chemical composition of initial slag mix with premelted flux and fluorite respectively

w/ %
Mixed slag Blending ratio -
CaO MgO Al Oy SiO; FeO F
S-CaF; 5% CaF; +95% initial slag 54. 13 4. 28 25.70 11. 02 3. 14 1. 65
S-CMA1 20% CMA—1 + 80% initial slag 53. 08 4. 21 29, 33 10. 01 2. 77
S-CMA2 20%CMA—2 + 80Y% initial slag 52. 37 5 48 29. 67 9. 63 2.77
S-CMA3 20% CMA—3 + 80% initial slag 49. 67 6. 88 29. 59 9. 95 3. 00
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