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A Finite Element Analysis on Thermal Transformation and
Thermal-Mechanical Deformation during 230 mm x 1 500 mm
Slab Casting and Solidifying Process

Zhan Meizhu
( Manufacturing Department, Shougang Jingtang Iron and Steel United Co Ltd, Tangshan 063200)

Abstract According to solidifying and mechanical characteristics of low carbon steel Q235B 230 mm x 1 S00 mm slab
at elevated temperature, a couple thermal and mechanical finite element analysis model for temperature field and stress field
of slab during casting process has been established, and the coupling calculation is carried out by using definite element
software MSC. Marc. Results show that at present situation the metallurgical length is about 33 m and the length of two-
phase region is 16 m; the slab shell transits from compression status to tension status and the complete tension status is at
front of inside of shell; there is spread phenomenon of slab; and the calculated value and measured value all indicate that in
simulation condition the real dimension of Q235B steel slab is larger than normal dimension by about 10 mm.
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Table 1 Parameters of continuous casting process
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Table 2 Aim analysis of steel Q235B /%

C Si Mn P S B N
0.18 0.10 0.35 0.015 0.012 0.0010 0.0050
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Fig. 1 Calculation zone and finite element mesh division
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Fig.2 Distribution of temperature of plate cross section of mold
copper at mold outlet
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Fig.3 Distribution of slab surface and center temperature along
casting direction ( region from meniscus to complete solidification
zone )
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Fig.4 Distribution of iso-major principle stress (a) and princi-
ple strain (b) in cross section of slab at mold outlet
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* Fig.5 Distribution of deformation of slab width side (a) and
narrow side (b) along casting direction ( region from meniscus
to complete solidification zone)
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Fig. 6 Comparison between model calculated value and real
measured value of casting slab width
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