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3D Thermal Simulation of Extra Thick Slab in Continuous Casting Process

SHUAI Yong'?, SUN Lefei’, GONG Honggen?, CAO Ruihong?
(1. Iron and Steel Research Institute, Beijing 100081, China; 2. Xinyu Iron and Steel Co., Ltd., Xinyu 338001, China)

Abstract: Heavy reduction technology for continuous casting was an effective mean to reduce central segregation,

shrinkage cavity and improve density of large section slab. However, the rationality of pressure position directly affected

the application effect of heavy reduction technology. ES355 extra-thick slab with a section of 420 mmx2 390 mm was used

as the research object to establish a three-dimensional finite element analysis model of temperature field. The reliability of

the model was verified by field measurement and solidification end point test of nail shooting experiment. The effects of

superheat, drawing speed and specific water on temperature field and solid phase ratio in ES355 solidification process were

studied by using the model. The results show that compared with superheat and secondary cooling water, drawing speed

has a great influence on the temperature field, solidification end point and solid phase ratio of ES355 casting billet.
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Tab.1 Chemical composition of ES355 steel
C Si Mn P S Als Cr \% Nb Ti
0.17 0.36 1.53 0.015 0.002 0.041 0.060 0.047 0.017 0.016
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Tab.2 The length and cooling mode of straight—arc type continuous caster
/m /m
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@ Tab.3 Thermophysical parameters of ES355
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Fig.1 Temperature field simulation of ES355 slab
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Fig.2 The narrow surface temperature results at the center and shell thickness results of ES355 slab
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Fig.3 The influence of superheat on the slab temperature of ES355 slab at different distances from the meniscus
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Fig.4 The influence of different factors on the solid fraction of ES355 slab at different distances from the meniscus
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Fig.5 The influence of casting speed on the slab temperature of ES355 at different distances from the meniscus
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Fig.6 The influence of water ratio in secondary cooling on the slab temperature of ES355 at different distances from the meniscus
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