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Math Model and Application for Heat Transfer during
Solidification of Concasting Round Bloom

Tang Haiyan', Li Jingshe', Han Limin' and Wen Desong'~
(1 School of Metallurgical and Ecological Engineering, University of Science and Technology, Beijing 100083 ;
2 Steelmaking Plant, Tianjin Pipe Co Ltd, Tianjin 300301)

Abstract Math model of heat transfer during solidification of $400 mm concasting round bloom of steel 34Mn5V has
been established and surface temperature values at controlling location of each secondary zone calculated by the model
showed no difference to that measured at production ground. It is obtained with calculation by model that the effect of liquid
superheating extent on surface temperature of bloom is minor but the effect of casting speed and secondary cooling intensity
on temperature of bloom is larger. Production practice showed that the automatic control secondary cooling system met the
requirements of industrial concasting 400 mm round bloom with cast speed 0. 4 ~0. 6 m/min to get quality cast bloom.
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Table 1 Comparison between measured value and calculat-
ed value of surface temperature of bloom at each control lo-
cation

hLE/ s LWE  HHEME,  EXRE
(m-min~') C C %

0.45 1 1050 1030 1.90
2 981 968 1.33
3 926 927 0.11
4 909 880 3.19

0.50 i 1059 1 060 0.09
2 1 003 1 009 0.60
3 961 977 1.66
4 942 939 0.32
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Fig.1 Effect of liquid superheating extent (a) and cast speed (b) on surface temperature of bloom; (c¢) Growth curves of bloom

shell with different cast speed
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Table 2 Central temperature and liquid-core length of
bloom at outlet of secondary cooling zone with different cast
speed

/s HoRXFEETORE EEKE/
(m -+ min~!) C m

0.40 1096 7.46

0.45 1221 8.86

0.50 1324 10.42

0.55 1413 12.05

0. 60 1442 13.89
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Table 3 Effect of intensity of cooling on temperature and
liquid-core length of bloom with different cast speed

g/ pamm ERSEERERE/C %Rib - Btk
(m-mn”") EAE 1 2 3 4 WHBORE/C B/m
0.4 0.75 1098 1064 1027 985 1225  8.47
0.80 1070 1027 986 940 1199 8.22

0.85 1043 990 945 895 1173 7.99

0.90 1030 953 903 850 1147 7.80

1.00 960 878 818 760 1 096 7.47

0.5 0.90 1133 1103 1080 1049 1 386 11.04
1.00 1102 1041 1015 977 1324 10.41
1.05 1060 1009 977 939 1308 10.10
1.10 1037 978 942 901 1291 9.89
1.15 1014 946 907 864 1272 9.68

0.6 1.00 1170 1146 1134 1129 1 442 13.89
1.20 1085 1036 1016 1008 1424 12.36
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Table 4 Cooling water rate for steel 34Mn5V with differ-
ent cast speed /{L + min™")
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0.40 26 30 26 26 108

0.45 32 36 32 32 132

0.50 35 40 35 35 145

0.55 38 44 38 38 158

0.60 42 48 42 42 174
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