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A method for plotting the on-line thermal map of a continuous casting mould
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ABSTRACT To realize the visualization of mould processes and to assist the breakout prediction technology a contour region filling
method was proposed to plot an intuitive onine thermal map of a mould quickly and efficiently. This method uses discrete data grid—
ding contour line generating and contour polygon filling to plot the nephogram. A combination of the grid sequence method with the
cell subdivision method is adopted for contour line generating which is more efficient accurate and simple because of avoiding the
contour line tracking and ambiguity. The method was compared with the scan parent element method. The results indicate that the for—
mer can plot the nephogram rapidly ensure its precision and quality so is better than the latter. Algorithm complexity analysis also
proves that the time efficiency of the former is higher. Practical application results show that the ondine thermal map based on the
method can reflect the temperature field characteristics of the mould in normal and abnormal conditions well and is satisfactory for the
process of practical production.
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Fig.1 Schematic diagram of thermocouple arrangement in the mould
copper plate(unil: mm)
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Fig.2 Installation of thermocouples in the mould copper plate
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Fig.4 Flow chart of the contour region filling method
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Fig.6 Mapping relationship between temperature and color
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1
Table 1 Actual temperature data of thermocouples on loose side of mould copper plate C
A B C D E F G H 1 J K L
1 38.7 47.1 156.3 145.9 148.4 167.0 99.9 146. 8 154.4 46.5 46.3 38.6
2 38.6 44.7 168.2 99. 8 131.3 143.6 143.6 140.9 142. 4 147.5 44.7 38.0
3 38.5 43.8 136.0 120. 8 119.9 114.8 121.9 115.2 119. 8 136.0 44.0 38.3
4 38.3 43.4 150.9 132.7 126. 6 113.8 121.5 119.8 123.0 105. 8 43.0 38.0
5 38.5 43.1 99.5 112.1 110.7 114.6 129.5 123.8 124.9 135.4 43.0 38.4
6 37.7 43.1 105. 8 111. 4 105.4 103. 4 113.1 104.9 108. 5 110.9 43.1 38.5
7 37.8 45.6 122.8 126.7 130. 6 116.6 123.6 101.9 116.4 117.0 47.2 38.3

&

8 ( 1500 mm)
Fig.8 Thermal map in normal state ( slab width: 1500 mm)

Fig.7 Temperature nephograms for the loose side of the mould: ( a)

scan parent element method ( plotting time: 2312 ms) ; ( b) contour A-B C D E F O H I J K L

region filling method ( plotting time: 188 ms); ( ¢) distribution of 9 ( : 1500 mm)

contour lines at location B Fig.9 Thermal map for a slab with cracks ( slab width: 1500 mm)
8
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Fig. 10 Thermal maps for different casting speeds ( slab width: 1600 mm) : (a) 1.25memin~"; (b) 0.9 memin !
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Fig.11 Thermal maps at different time for a sticking-type breakout process ( slab width: 2000 mm) : (a) 06:17:31; (b) 06:17:41; (c) 06:17:
51; (d) 06:18:01; (e) 06:18:11; (f) 06:18:16; (g) 06:18:26; (h) 06:18:31
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