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A Study of Control Process of Surface Longitudinal Cracks of Small
Beam Blank in Ma’ anshan Iron and Steel Co. Ltd.

YANG Yingdong, HU Chunlin, FU Zhengyu, WU Jian
(Long Products Business Division, Ma’ anshan Iron and Steel Co. Ltd., Ma’ anshan 243011, China)

Abstract: In view of the problem of high surface longitudinal cracks index of small beam blank in Ma’ anshan
Iron and Steel Co. Ltd., the longitudinal cracks after rolling and the composition of mold powder were analyzed,
and the flow and temperature distribution in the mold were simulated. The results indicate that, the main causes of
longitudinal cracks of the small beam blank are mold powder properties altered during casting, and uneven flow
and heat transfer of the beam blank tubular mold. According to the characteristics of longitudinal cracks of small
beam blank, the protection and pouring process of small beam blank were developed, and the tubular mold were
redesigned which made heat transfer homogeneously. The surface longitudinal crack index is reduced from above
100 mm/m to less than 30 mm/m. The grinding ratio after rolling is significantly reduced from about 4% to below
1% after process optimization.
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Tab.1 Main technical parameters of small beam blank

continuous caster
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Fig. 1 Metallograph of crack and EDS of inclusions after rolling
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Fig. 2 Streamlines distribution of molten

steel through nozzle
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Fig. 3 Temperature distribution of billet in mold
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Tab.2 Composition of mold flux with different casting processes
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Tab. 3 Longitudinal crack index of small beam blank

after applying all-shield casting process
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Tab. 4 Longitudinal crack index of small beam
blank with different mold
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Fig. 4 Temperature nephogram of tube before

and after optimization
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