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Analysis on Cracking and Perforation Defects of Heavy Plate Rolled
from Large-Scale Ingot and Optimization of Casting Process

Cao Jilin' , Mao Zhigang' and Zhao Xiangzheng’
(1 Henan Province Industrial School, Zhengzhou 450002 ; 2 First Steelmaking Works, Wuyang Iron and Steel Co, Wugang 462500)

Abstract An analysis on cracking and perforation defects occurred in 230 ~400 mm plates rolled from 28 ~40 t ingot
of low carbon steel S355JR and S355J2 (/% : 0.17 ~0.20C, 0.30 ~0.55Si, 1.40 ~ 1. 60Mn, <0.020P, <0.0155,
0. 020 ~0.040Al1, 0.020 ~0.030Nb) is carried out. With the optimum process measures including increasing level of op-
eration crews, controlling ingot body and hot top casting speed according to overheating extent of liquid, eontrolling refining
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and aluminium content in steel 0. 020% ~0. 040% , the ingot qualified ratio by nondestructive testing
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Morphology of alight extending (a) and severe extending ( b) of steel plate laml»
nate defect with penetrating crack
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Morphology of severe extending of steel plate defect with crack exposuung non-
penetrating laminate (a) and crack non-exposuring laminate (b)
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Table 1 Controlling chemical composition of steel S355JR
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C Si Mn P S Al Nb
0.1 0.30~ 1.40~ < < 0.020 ~ 0.020 ~
0.20 0.55 1.60 0.020 0.015 0.040 0.030
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Table 2 Ingredient of refining end slag /%
Si0, ALO; TCa MgO TFe MnO PO S
14.45 15.95 40.01 8.84 0.46 0.29 0.035 1.684
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Fig.3 Morphology of defect after cutting of bteet] plate: (a) Heat 12201744; (b) heat 12201664
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Table 3 Process parameters of heats for ingot rolling plate with crack-

ing and shrinkage cavity
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Table 4 Comparison between original and optimum cast-
ing process
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