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Analysis and Process Improvement on Subsurface Crack of
150 mm x 150 mm Casting Billet of Steel 55

Lin Peng,Zhang Hongcai and Xu Zhengzhou
(Technology Center, Huaigang Special Steel Co Ltd,Jiangsu Shagang Group,Huai’ an 223002)

Abstract The longitudinal cracks exist at the surface of heated 150 mm x 150 mm continuous casting billet of steel
55(/% :0.52 ~0.60C,0. 17 ~0.37Si,0.50 ~0. 80Mn, <0. 035P, <0. 035S). the subsurface crack defects of cating billet
are analyzed by metallographic microscope. The result indicates that the defect is caused by the strong non-nomogneous sec-
ondary cooling and excessive harmful element Pb enriched at the grain boundaries. The optimization process of the spray sys-
tem of the second cooling and reducing the harmful element Pb in steel is carried out. It improves the cooling uniformity and
grain boundary strength of casting billet. The result shows the defects of casting billet have been effective controlled. The
qualification rate of the first inspection of rolled products increases from 45% 1o 93% .

Material Index Steel 55, 150 mm x 150 mm Casting Billet, Surface Crack, Harmful Element, Subsurface Crack,

Secondary Cooling
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Table 1 Chemical composition of steel 55/ %

C Si Mn P S
0.52~0.60 0.17~0.37 0.50~0.80 =0.035 <0.035
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Fig.1 Surface crack of 150 mm x 150 mm casting billet after

heating
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Fig.2 Surface crack of casting billet: (a) upper part(b) next part
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Fig.3 Cross section macrostructure of unheated casting billet
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Fig.4 Subsurface crack morphology of casting billet; ( a) not to surface; ( b) disconti-

nuity of crack
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Fig.5 Surface temperature condition of casting billet at second-
ary cooling zone
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Fig.6 Energy spectrum analysis of crack region
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Cross section macrostructure of casting billet after

Fig. 8
process improvement
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