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Cause Analysis on Surface Crack of Steel Ball Steel ®380 mm
Continuous Casting Round Bloom and Process Improvement

Zhang Hongeai, Lin Peng, Xu Zhengzhou, Yin Chuanlei and Xu Guangle
( Huaigang Special Steel Co Ltd, Jiangsu Shagang Group, Huai’ an 223002)

Abstract The occurred surface crack of products rolled from ®380 mm high carbon steel ball steel continuous casting
round bloom has been statistcally analyzed. The results show that there is a longitudinal crack on the surface of the continu-
ous casting round bloom after shot peening, which is mainly caused by the uneven cooling of the molten steel in the mold. By
adjusting the taper of the crystallizer copper tube from 0.45% /m to 0. 63% /m,the 1 300 °C viscosity of mold slag is re-
duced from 0. 60 Pa +s to 0. 50 Pa *s,and the flux rate of the mold shield slag at 1 300 °C is adjusted from 36 s to 49 s, sec-
ondary cooling water ratio decreasing from 0.30 L/kg to 0.25 L/kg,the four-sided cooling of the second cooling section is
changed to eight-sided cooling,the surface longitudinal cracks of the large-size steel ball steel billets and rolled materials are
effectviely reduced,and the surface inspection qualified rate of the rolled material increases to more than 95% .

Material Index Steel Ball Steel,Surface Crack,Crystallizer, Mold Flux
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Fig. 1~ Morphology of steel ball upset crack (a) and micro-crack (b) ;morphology of micro-crack (¢)
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Table 1 Main technical parameters of continuous casting
machine
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Fig.2 Surface crack of rolled product of steel ball steel
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Fig.3 Morphology of structure at surface crack of steel ball
steel rolled product (depth: 0.79 mm)
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Fig.4 Surface crack morphology of steel ball steel 380 mm
continuous casting round bloom



]

TRBEA 45  ER IR 0380 mm 55 R SRR ERGURE 0 R TZ2B06H - 41 -

5 BRI $380 mm [F 3 N5 3.3
Fig.5 Micromorphology of surface crack of steel ®380 mm ball steel round bloom
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Fig.6 Steel ball steel ®380 mm round bloom surface slag ditch
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Table 2 Ingredient of original casting shield slag/ %
Si0, CaO0 ALO; Fe,0; Mg0 Na,0 F  Cy H,0
33+3 24+3 <8 <3.0 <6 8+3 <7 16x3 <0.5
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Table 3 Physical properties of original casting shield slag
1300 C 1300 CH 0.15~1.0 mm  HE/
wirss VT s RE (grom™)
36+10 1080£30 0.60+0.2 =90% <0.8
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Fig.7 (a) Steel ball steel continuous casting round bloom secondary cooling un-
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bloom secondary cooling even after process improvement
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Table 4 Ingredient of optimized shield slag/ %
Si0, Ca0 ALO; Fe,03 Mg0 NayO F  Cy H,0
28 +5 24+5 6+2 <3 <4 8+3 <6 9.523 <0.5
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Table 5 Physical properties of optimized shield slag

1300 C 1 5C 1300 C¥5 0.15~1.0 mm FE/
SR/ s B/(Pa-s) B (g-em™?)
49+10 1080+30 0.50+0.2 =90% <0.85
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