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Secondary Cooling Support Guidance Technology for High—Speed
Continuous Casting Billets
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(1. CCTEC Engineering Co., Ltd., Wuhan 430073, China; 2. Faculty of Humanities, Wuhan University of Engineering
Science, Wuhan 430200, China)

Abstract: With increasing casting speed, the residence time of a billet in the secondary cooling zone decreases, the heat
derived per unit time increases, and the ability of the solidified billet shell to withstand various strains decreases. To study
secondary cooling support guidance technology for high-casting speed billets, 3D creep finite element bulging calculation
software was developed on the basis of elastic mechanics. The bulging volume of a billet can be accurately predicted via a
viscoelastic creep model, which can be used to determine the optimal clamping length and provide a useful reference for
the roll design of high-casting-speed continuous casting machines. On the basis of the production statistics data, the design
criterion of foot roll is proposed; that is, when the casting speed exceeds 5.2 m/min, an independent dense guide roll
segment should be added to effectively control the bulging deformation for the production of a 160 mmx160 mm cross
section of an ordinary carbon steel billet.
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Fig.1 Simplified square cavity model of a billet
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Fig.2 Three-dimensional creep finite element mesh
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Fig.5 Length of the foot roller required for 150 mmx150 mm
billets at different high casting speeds
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Fig.6 Foot rollers required for 150 mmx150 mm billets at different high casting speeds: (a) one row of foot rollers; (b) two rows of foot
rollers after renovation
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% 1160 mmx160 mm FEZH S B EIRIISH
Tab.1 Arrangement parameters of the dense guide roll segment for the 160 mmx160 mm billet

) Roll diameter Roll spacing Distance from Angle to horizontal cooling zone
Roll number Equipment ) )
/mm /mm meniscus/m center line/(°) loop number
1 120 134 1.034 3.028 553
Foot roll 1
2 120 155 1.189 3.768 553
3 170 225 1.414 4.842 831
4 170 245 1.659 6.012 620
5 Densely guide 170 245 1.904 7.182 409 5
6 roll segment 170 245 2.149 8.352 198
7 170 525 2.674 10.858 889
8 170 520 3.194 13.341 331

9 160 mmx160 mm J5 # A0 6.0 m/min B 4R 51 15 B £ 4%
iR
Fig.9 Check result of roll arrangement at the 160 mmx160 mm
billet casting speed of 6.0 m/min
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Fig.10 Maximum casting speed of 6.02 m/min for San gangue
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Fig.11 Cross-sectional macrostructure of HRB400 produced by
San gangue 3# billet caster with a casting speed of 6.02 m/min
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