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Single Taper Optimization of Beam Blank Mold
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Abstract: In order to control surface cracks in blank beam during continuous casting process the thermo—
mechanical coupling model of heat transfer solidification and shrinkage of slab in mold was established by
using multidoad step method. According to the calculation results about air gap based on the principle of
air gap minimization the single taper is optimized for each surface of the beam blank and the best scheme
of single taper optimization is determined. After twice optimization on taper ie the taper of flange tip is
0.81% /m the taper of narrow face is 0.38% /m; the taper of —1.44% /m is relatively appropriate for the
fillet and flange.The calculation result indicates that the large taper of the mold is the main cause for gen—
erating the surface crack and then it is recommended to reduce the taper.
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Fig.1 Structure and typical crack defects of H-beam
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1.1 Table 1 Casting parameter for steel grade Q235B
550( ) x440( /
) x90( ) mmo 1/4 (m*min!) /IC IC /C
2 o Q235B 1.0 1460 1520 1540
2 Q235B
Table 2 Main composition of Q235B steel %
C Mn Si P S
0.14~0.18 0.45~0.55 0.18~0.26 <0.025 <0.030
1.4
2
Fig.2 Mesh and geometric model
1.2

1~2,
1.3
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Fig.4 Air gap distribution of flange tip at different

taper mold exit

4
° 0.62% /m 0.28
mm 15 mm
70.8% o 0.81% /m
3.2 mm 0.097 mm
0.62% /m
89.9% 65%-
3.1.2
3 0.62%/m  0.81%/m
1200 —
o —e. A —0—e—e.
1150 | o ~"
1100 k- HEJE0. 62%/m
8 1050 HEJZ0. 81%/m
¢ 1000
950

900
0.00  0.01 0.02 003 0.04 005 0.06
PH IR A% A R 2 /m
5

Fig.5 Surface temperature of billet at flange
tip at the exit of mold
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Fig.6  Shrinkage of narrow face at the exit of the mold
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