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Optimization of Design on Taper of Mold of Slab Caster for
Casting Low Carbon Steels by using Finite Element Method

Wang Weihua, Liu Yang and Chen Xia
( Shougang Research Institute of Technology, Beijing 100043)

Abstract During production of 150 ~ 180 mm casting slab of S5400, D36 and X70 steel with casting speed 0. 95
m/min by 1* caster at steelworks the longitudinal crack at corner of slab easily occurs and the max occurrence rate of crack
is up to 5%. The solidification and heat transfer model of two-dimensional slice type of slab casting mold has been estab-
lished by using commercial finite element software ANSYS and the calculation of solidification and heat transfer in mold dur-
ing casting process has been carried out by using heat transfer and stress/strain direct-coupling method to analyze the distri-
bution of temperature in slab with casting rate 0. 95 ~ 1. 05 m/min of each steel and the thermal stress introduced by uneven
temperature distribution. Commercial test results show that based on the calculation results, it is available to eliminate the
longitudinal crack at comer of slab casting by 1* caster by improving the slab mold narrow face taper coefficient from original

1.00% to 1.10%.

Material Index Low Carbon Steels, 150 ~ 180 mm Casting Slab, Longitudinal Crack at Corner, Mold, Finite Ele-
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Table 1  Analysis of main chemical composition of steel
S$8400, D36 and X70 /%

49Fk C Si

§5400 0.16 0.17
D36 0.16 0.23
X70 0.054 0.21

Mn P S Al Cr

1.37 0.012 0.012 0.028 0.03
1.36 0.012 0.012 0.033 0.03
1.61  0.010 0.002 0.046 0.20
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Fig.1 Effect of temperature on thermal conductivity (a), specific heat (b), elastic medulus (¢) and stress-strain curves (d) of test

steel
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Fig.2 Curves of distribution of temperature along outer surface (a), equivalent siress along path (b) and narrow surface shrinkage

(¢) of three steels slab at mold outlet
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Fig.3 Curves of distribution of temperature along outer surface (a) equivalent stress along outer surface (b) and narrow surface

shrinkage (c) of steel X70 slab at mold outlet
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