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Analysis on the formation of V-shape segregation in rail steel bloom
Li Hongguang"?, Xu Mingli’, Feng Yuanchao', Zeng Wu’

(1. Pangang Group Research Institute Co., Ltd., State Key Laboratory of Vanadium and Titanium Resource Comprehens-
ive Utilization, Panzhihua 617000, Sichuan, China; 2. Faculty of Metallurgical and Energy Engineering, Kunming Uni-
versity of Science and Technology, Kunming 650093, Yunnan, China; 3. Pangang Group Steel and Vanadium Co., Ltd.,
Panzhihua 617000, Sichuan, China)

Abstract: In order to improve V-shape segregation in rail steel bloom, the feature of macro-profile and
microstructure were tested and theoretical shrinkage value and actual volume of V-shape was compared.
The influencing factors including dynamic soft reduction processes, grade of steel and technology of mi-
cro-structure control were experimentally investigated. Result shows the V-shape segregation of rail
steel bloom tends to form from two steps. The first step is ‘initial V-shape segregation formed’ where
the crystal nucleus caught by solidification front of bloom fully developes into coarse connected
equiaxed crystals, this results into the closed micro-regions, the molten steel in micro-regions tend to be
solute rich during the solidification process. And then the second step is V-shape changed, which is
formed from the microstructure subside and slip by the effect of the static pressure and the negative
pressure suction due to shrinkage. Based the results the key processes has been established to improve
both V-shape segregation and central segregation of rail steel bloom.
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Table 1 The key equipment and technical parameters of continuous casting machine for experiment
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Fig.1 The macro-profile relationship between horizontal

and vertical of V-shape segregation in bloom
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Fig.2 The diagram of sampling position for V-shape se-
gregation testing

(a) V B (o) B 1] 4 X (380 mm Jy w1 1/2)
3 Vv EERATtRX

Fig. 3 The solidification structure zone of V-shape segreg-
ation appeared
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Fig. 4 Solidification structure morphology of V-shape se-
gregation
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Fig. 5 Diagram of measurement and calculation for the V-
shape segregation element volume
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Fig. 8 The corresponding zone in solidification process of
V-shape segregation
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Fig. 9 Macro-photograph of bloom by corrosion detection
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Fig. 11 Comparison of the key physical property parameters of representative grade steel
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Table 2 The key processes of experiment for solidification structure control
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Fig. 13 Macro-photograph of bloom for the cross section and lengthways center
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