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Simulation Study and Application on Solidification Structure
of E36 Steel Ship Slab

Wu Haotian' , Sun Yanhui' ,Li Yaoguang', Lu Xinxin',Zeng Fanzheng® and Yang Yong’
(1 Collaborative Innovation Center for Common Technology of Iron and Steel, Beijing University of Science and
Technology, Beijing 100083 ;2 Hunan Hualin Xiangtan Iron & Steel Co Ltd, Xiangtan 411101)

Abstract In order to improve the internal quality of E36 steel slab in a steel plant, a mathematical model of the so-
lidification process of E36 steel slab is established through ProCAST software, and on this basis, the CAFE module is used
to simulate the solidification structure of 300 mm x 2 070 mm the cast slab with the superheat 10 ~25 °C, casting speed
0.70 ~0. 85 m/min and secondary cooling ratio 0. 30 ~0. 39 L/kg different process parameters as well as adding EMS are
studied. From the simulation results, it can be seen that for every 10 C increase in superheat, the proportion of equiaxed
crystal regions decreases by 3% . As the degree of superheat increases, columnar crystal regions increase, equiaxed crystal
regions decrease. The installation of electromagnetic stirring in the second cold zone increases the equiaxed crystal zone and
reduces the average crystal grain radius. According to the simulation results, the process is optimized and the superheat is
reduced from 15 C to 10 C. By comparing the low magnification structure of the cast slab before and after the optimiza-
tion, it can be seen that the equiaxed crystal zone of the cast slab is significantly enlarged, and the center segregation is ef-
fectively improved.

Material Index E36 Ship Plate Steel, Slab, Solidification Structure, Numerical Simulation, Superheat Extent
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Table 1 Chemical composition of steel E36 / %

C Si Mn P S Nb A Ni
0.11 0.3 1.56 0.010 0.010 0.042 0.056 0.21
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Fig.1 Thermophysical parameters of E36 steel
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Table 2 Mold equipment parameters /mm
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Table 3 Process parameters of secondary cooling zone

X B ARKE /mm  BHKR/(L - min~')
REB(1KX) 240 115
2K 560 182
I 1110 198
4K 1550 152
5K 1910 46
6 X 3 840 71
TR 3840 45
3K 6 630 43
I 6 700 38
10 X 9 370 46
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Table 4 Main elements related parameters
pyif=] c Si Mn p S Ni
R Co/ % 0.1 0.3 1.56 0.010 0.010 0.21

WAL B m -78.2 ~17.8 -48.15 -48.3 -16 -3.9
AEE 0.17 0.27 0.68 0.13 0.05 0.75
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Fig.2 Surface temperature simulation curve and real measure-
ment value of casting slab
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Fig. 3  Comparison between simulation results of solidification structure and hot acid
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Fig.5 FEffect of casting speed /(m + min~'):0.70(a),0.75(b),0.80(¢c),0.85(d) on
solidification structure of casting slab
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Table 5 Statistic results of grains in equiaxed region of Table 7 Statistic results of grains in equiaxed regions of
casting slab with different casting speeds casting slab with different superheats of lignid
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0.70 1519 1.342 10 1 490 1.401

0.75 1503 1.381 15 1492 1.398

0.80 1492 1.398 20 1 500 1.384

0.85 1 462 1.446 25 1470 1.442
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Table 6 Statistic results of crystal grains in equiaxed area
with different secondary cooling water ratio
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Table 8 Equiaxed grain ratio and average grain radius of

casting slab without (1) and with (2) electromagnetic stir-

ring

T SR FHBRER/
(4 mm
T BERHE(]) 21.7 1.398
IR (2) 32.3 1.175
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Fig.7 Macrostructure of casting slab before (a) and after (b) optimization
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