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Analysis and Modification of Slag Sticking Behavior in AGMJ45 Steel
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Abstract: Slag sticking in ladles during smelting AGMJ45 steel is a key technical problem,
which restricts the production of the steel. Experimental and theoretical methods were combined to
determine the melting point and compositions of refining slag. Thermodynamic simulation software
was used to analyze the liquid phase range of the refining slag and the relationship between its melting
point and fluidity. The results showed that when the MgO content of the refining slag was from 4% to
7% and the basicity was from 4. 0 to 6. 0, the activity of Al,O, was minimized while the activity of CaO
was maximized, which enhanced the fluidity of the refining slag, formed the compounds with low
melting point, and effectively improved slag sticking in ladles. Furthermore, modifications were made
to the refining slag, and an optimized scheme for industrial production was proposed. After
modification, the average melting point of the refining slag decreased by 123 °C, and the amorphous
rate exceeded 90%. Upon application, the average ladle weight at mid—campaign decreased by
approximately 9.2%, and the average slag thickness decreased by approximately 23.4%. These
improvements significantly alleviated slag sticking phenomenon, enhanced the continuity of ladle
usage, and thereby increased production efficiency.
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Fig. 1 Contour Changes of Slag Samples during Heating
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Table I Main Chemical Compositions and Melting Point Test Results of Slag Samples

FEAE ST %
B JE R C
TFe Si0, ALO, Ca0 MgO MnO P,0,
1* 0. 880 20. 419 14. 535 53.446 9.563 0.342 0.019 1 446
2* 0. 642 18. 507 15.114 56. 594 7. 883 0. 131 0. 004 1445
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Fig. 2 Curves of Slag Sample Height

with Temperature Variation
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Fig. 3 X-ray Diffraction Patterns of Slag Samples
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Fig. 4 Phase Diagrams of Ca0-Si0,~A1,0,-MgO-MgO System at Different MgO Contents (Mass Fraction)
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Table 2 Comparison of Slag Forming Material

Consumption before and after Adjustment kg/heat
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KBS PR B G
#
. 1 620 290 1706 474
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4 600 200 895 411 162
#
- 5 600 200 895 411 150
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JEo e 600 200 897 413 155
8" 600 200 895 408 159
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Table 3 Performance Indicators of Modified Refining Slag

FEAE NI W% ‘
R RE KT
TFe Si0, AlLO, CaO MgO MnO P,0;
4* 0.73 11.33 24.35 54.57 8.63 0.16 <0. 01 4.8 1334
5" 0.56 12. 46 23.82 53.85 8.63 0.19 <0. 01 4.3 1318
6" 0.53 12. 47 24. 66 53.30 8.98 0.18 <0.01 4.3 1323
7 0.54 12. 47 24.37 53.76 8.98 0.17 <0.01 4.3 1321
8" 0.89 11.75 23. 80 54.15 8. 60 0.26 <0.01 4.6 1317
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Fig. 6 X-ray Diffraction Patterns of Slag Samples 5" and 8"
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Table 4 Influence of Modified Refining Slag
on Ladle Weight and Slag Thickness

TiH S8y P25 B /mm
O 130.2 107
LEE= 118.2 82
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