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Direct Measurement Technique and Numerical Simulation of Bulging

in Continuous Casting Machine
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Abstract:

A number of improvements on center segregation have been conducted in a continuous casting process due to
increasing demands such as thicker plates and improving quality of anti-hydrogen induced crack (HIC) steel plates. In
this research, JFE Steel focused on the inter-roller bulging behavior as an important factors to improve center
segregation and observed the bulging behavior during casting by installing a water ultrasonic range finder in the
segment at West Japan Works (Fukuyama) No. 6 continuous caster (CC). It was confirmed that there is a correlation
between the amount of bulging and mold level fluctuation. Furthermore, from the result of numerical stress
simulation of inter-roller bulging behavior, it was found that there is a correlation between the mount of bulging and
the uniformity of shell thickness in the mold.
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Fig.1 Schematic diagram of equipment for measurement of
unsteady bulging
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Fig.2 Measurement example of unsteady bulging
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Fig. 3 Fluctuation of relative distance from segment to ground
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Fig.4 Mold level fluctuation during measurement of unsteady

bulging
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Fig.5 Unsteady bulging and mold level fluctuation at the same
time
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Fig. 6 FFT analyses of unsteady bulging and mold revel
fluctuation
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Case-1 280 1.00 50~80 —
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(a) 52.5| 50 | 55
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