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Finite Element Simulation of Stable State Temperature Field of Ladle
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Abstract A finite element thermal-conducting model of 80 t ladle has been established and stable state temperature
field of the ladle with different conditions was calculated by means of software ANSYS to get distribution cloud pattern of
temperature as each layer of ladle being up to heat saturation and outside surface temperature distribution curves of ladle
wall. As well as the effect of materials and thickness of ladle wall, bottom and shielding agent on heat loss was analyzed.
Results showed that the heat loss of ladle was mainly through wall of ladle and the thermal conductivity of adiabatic layer
should less than 0. 10 W/(m + °C), and as shielding agent thickness was about 40 mm, the thermal conductivity should be

controlled below 0.05 W/(m + °C).
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Table 2 Physical parameters of ladle materials

o o 4 FREBY s/

(kgom™) [W(m-C)']  [Wig- )] X
~3.8x1074T+
BT 2700 13. 647 1.13 0.75
EEERESEE 3150 2.9-0.3x1073T 1.13 0.8
BERER 2390 1.52-0.19x10°3T 1.09 0.8
et 200 0.088 +2.17 x10-5T 0. 80 -
-1.02x10-°T3 -
20 4% 7 800 1.94x10°5T 2 - 0.47 0.8
1.5x10°2T+52.1
] 7 000 23.3 0.88 0.4
ik 3 500 4.0 1.34 0.6
BB 70 0.035 1.00 0.6
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Fig.1 (a) Calculated finite element model at stable state and
(b) cloud pattemn of temperature field of ladle
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Fig.2 Outside surface temperature distribution curve of ladle
wall
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Table 3 Effect of heat conductivity of adiabatic layer on
top temperature of outside surface of ladle

FRRY/(W(m-T) '] 850 R i B/ T
0.01 175
0.05 213.5
0.10 300
0.15 355
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Table 4 Heat loss of ladle wall with different adiabatic lay-
er material

SREY  HRREE/ AR/ REKFTL
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- 0.01 [580.4 535960 5I
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WRESHE 010 42588 1444648 75
g 0.1 58955 19984.0 80
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Fig.3 Heat loss of outside surface of ladle
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Table 5 Effect of heat conductivity of shielding agent on its
surface heat loss

SRRB/ HMEE B, RKES Bl
[W(m-C)'] (W-m-2) W %
0.010 368.9 1538.0 0.80
0.035 1153.0 4807.1 2.47
0.050 1547.0 6 449.8 3.29
0.100 2576.0 10 740.0 5.36
0.150 3309.0 13 795.9 6.78
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