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Abstract With optimized process measures such as decreasing mold cooling intensity, improving water distribution of
mold board and narrow face, prolonging the length of secondary cooling zones, properly increasing casting specific water
flow rate and adjusting of water flow proportion of each secondary cooling zone, the quality of 360 mm x 450 mm casting
bloom of high strength weathering steel YQ450NQR1 obviously improved, the ratio of surface depression defect decreased
from 37. 13% to 2.87% , the ratio of center porosity rating <1. 0 increased from 79. 71% to 90. 70% , the ratio of center
segregation rating <0. 5 increased from 1. 45% to 44.19% , and the ratio of center crack free increased from 39. 13% to
62.79% .
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Table 1 Main chemical compeosition of high strength weathering steel YQ450NQRI1 / %
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Table 2 Distribution of heat flux of mold before and after
optimized mold cooling water rate
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Fig.1 Distribution of solidified shell thickness of bloom along height of mold: (a) bleom

broad face; (b) bloom namow face
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Fig.2 Distribution of solidified shell thickness at cross section of bloom 300 mm dis-
tance from meniscus: (a) bloom broad face; (b) bloom narrow face



H4a ' B

K% B SRR S YQ4SONQRI 5% A 77 9 B B ) 2 51

F3 RUBEWIRETIRN YOISONQRI Fifikts 4 HIE
Table 3  Secondary cooling scheme for bloom of high
strength weathering steel YQ450NQR1 before and after opt-
mization
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Fig.3 Measured data of surface temperature of bloom at sec-
ondary cooling zone
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Table 4 Secondary cooling scheme on central defect of

bloom of high strength weathering steel YQ450NQR1 before

and after optimization /%
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2.5 - - 1.45

2.0 4.35 - 1.45 - - -
1.5 15.94 - 4.35 9.3 - -
1.0 52.17 17.39  11.59 44,19  32.56 2.33
0.5 27.54 81.16 42.03 46.51 23.26 34.88

0 - 1.45  39.13 - 44.19  62.79
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