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Study on Thermal Insulation Performance of 100 t Ladle
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Abstract: By combining numerical simulation with experimental research and statistical datas
from production sites, the effects of the ladle lid and thermal insulation blanket on the molten steel
temperature in a 100 t ladle was investigated. Simulation results showed that, after 30 minutes of
tapping, the central temperature drop of molten steel in a ladle with a lid was 17.9 “C lower than that
without a lid. Production statistics indicated that, within 21~30 minutes after tapping, the average
temperature drop of molten steel in a ladle with a lid was reduced by approximately 16.52 C
compared to one without a lid, which demonstrated significant thermal insulation performance of the
ladle lid. The results also revealed that a greater thickness of the thermal insulation blanket led to
better heat preservation. At 72.32 minutes after tapping, the molten steel temperature with a
15. 00 mm thickness thermal insulation blanket was 8. 77 °C higher than that without any blanket,
yielding a cost benefit of 1. 26 yuan per ton.
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Fig. 1 Schematic Diagram of the Numerical

Simulation Model of the 100 t Ladle
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Table 1 Material Dimensions and Thermal Conductivity Used in the Numerical Simulation
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Table 2 Molten Steel Temperature Drop over Time
for Ladles with and without Lids

i i Rty 4R i AL
KPR C KRR C

0~10 53.25 30.92
11~20 57.94 35.69
21~30 63.96 47. 44
31~40 70. 00 57.70
41~50 76. 96 66. 65
51~60 82.87 73.34

61~200 90. 82 80. 60
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Fig. 2 Temperature Distribution of the Ladle without a Lid 30 Minutes after Tapping
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Fig. 3 Temperature Distribution of the Ladle with a Lid 30 Minutes after Tapping
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Fig. 4 Fitted Curve of the Average Molten Steel

Temperature Drop Difference between Ladles with

and without Lids over Time
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Fig. 5 Simulation Results of Molten Steel Temperature Distribution 30 Minutes

after Tapping with Different Thermal Insulation Blanket Thickness
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Fig. 6 Numerical Simulation and Infrared Thermography Results of the Ladle Surface
Temperature with Thermal Insulation Blanket Thickness of 7.50 mm and 15.00 mm
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Fig. 7 Temperature Variation from the Inner to the Outer Wall of the 100 t Ladle
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