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Investigation on thermal shrinkage deformation of the
continuously cast slab

Wu Chenhui’, Wu Guorong, Zhang Min, Xie Xin, Li Yang, Zeng Jianhua

(Pangang Group Panzhihua Research Institute of Iron and Steel Co. Ltd., Panzhihua 617000, Sichuan, China)

Abstract: In the continuous casting process, thermal shrinkage deformation of the solidified shell oc-
curs due to the temperature decrease during the cooling process, and this thermal shrinkage deformation
is the important basis for designing basic shrinkage gap of the continuous casting machine. In the
present work, a 3D thermal-mechanical coupling model was developed, and the thermal shrinkage de-
formation of the continuous casting slab was investigated. The results indicate that the thermal shrink-
age deformation continuously increased during the continuous casting process and a rapidly increasing
trend was observed at the solidification end of the strand. The total shrinkage of the wide surface center
was ~ 8 mm at the exit of the continuous casting machine. The difference of the thermal shrinkage de-
formation along the slab width direction was obvious, and the shrinkage deformation showed a decreas-
ing trend first and then an increasing trend from the slab surface center to its corner. The thermal shrink-
age at the same strand position decreased with increasing the casting speed, and the total thermal shrink-
age of the wide surface center and 1/8 width decreased ~ 1.2 mm with increasing the casting speed by
0.1 m/min. The present work provided data support for optimizing the basic shrinkage gap of the con-
tinuous casting machine and thus alleviating the internal quality of the continuous casting steel.
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Table 1 Parameters of the cooling zones

BHITIX AL ORIV /m SR A /m
gt 0 0.80
ZRIX 0.80 1.04
ZB2IX 1.04 1.60
ZH3IX 1.60 2.71
T4 2.71 426
ZHSIX 426 6.18
Z¥6IX 6.18 10.02
ZRTIX 10.02 13.86
ZBIX 13.86 20.49
ZHRIX 20.49 30.33
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Fig.1 3D thermal-mechenical coupled model for thermal
shrinkage of the wide-thick slab
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Table 2 Simulation paraeters
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Fig.2 The theoretically calculated thermal linear expan-
sion coefficient and transient thermal linear expan-
sion coefficient
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Fig. 3 The nozzles layout in Zone 5~8
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Fig. 4 The measured water flux distribution along the
slab width direction in Zone 5~8
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Fig. 5 Comparison between the measured and the pre-
dicted temperatures
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Fig. 6 Profile of the unsolidified region at the end of zone
8 and the distribution of the typical points
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Fig. 7 Thermal shrinkage distribution of the typical
points
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Fig. 8 (a) Thermal shrinkage distribution along the slab width direction and (b) the corresponding temperature field of the
slab transverse section at the end of zone 8 and the caster
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Fig. 9 Thermal shrinkage variation with different casting speeds at the typical points
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