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Formation mechanism and control strategy on mixed grain structure defect for steel

Hao Yanying', Sun Wanli*, Zhang Chaolei’, Liu Yunna', Liu Xianda', Cai Jisheng'
(1. HBIS Group Shijiazhuang Tron and Steel Co. , Ltd. , Shijiazhuang 050031, China;
2. lInstitute for Carbon Neutrality, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: Mixed grain is an internal microstructure defect that is easily produced in steel, which has great damage to the microstructure
and comprehensive mechanical properties of steel. Eliminating mixed grain defect and realizing microstructure homogenization control are
the inevitable requirements for improving the comprehensive performance of steel. Therefore, firstly, the concept of mixed grain and its
quantitative analysis and evaluation method were clarified. Secondly, the formation mechanism of mixed grain structure defect was revealed
from the deformation and heating process of steel combined with the existing research basis. Then, according to the causes, the character-
istics of mixed grain were described in four kinds of categories, including the mixed grain caused by the partial recrystallization during
thermal deformation, the mixed grain caused by the deformation below the critical deformation amount, the mixed grain after reheating of
steel with uniform structure and the mixed grain caused by the abnormal uneven growth during heating. Finally, the effective control strat-
egies were proposed to provide theoretical guidance for steel production process.
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Fig.2 Schematic diagram of rolling control for "avoiding partial

recrystallization zone rolling"
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Fig. 4 Schematic diagram of relationship between nucleation rate, growth

rate, grain size and pre-deformation amount during recrystallization
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Fig. 5 Schematic diagram of austenite grain coarsening laws
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