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Study and Application of a Casting Bloom Micro Segregation
Model during Solidification Process of Bearing Steel GCr1l5
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Abstract A micro segregation model of solute elements in the mushy zone in continuously cast bloom of bearing steel
GCrl5 is established in consideration of 8/+y phase transformation, which is applied in the solidification heat transfer of
220 mm x 260 mm continuous casting bloom. The results show that accurate solidus and liquidus temperature and relation-
ship between temperature and solid fraction during the solidification process of high carbon steel can been acquired by the
model ;only -y phase precipitates out from liquid steel directly during the solidification process of bearing steel GCrl5 ;the
segregation ratio of S,P and C is bigger at the final solidification stage;as solid fraction increases ,the effect of cooling rate
on segregation is more remarkable;the content of S,P and cooling rate have a bigger effect on ZDT. After the continuous
casting process parameters optimized based on the solidification heat transfer model, the center carbon segregation ratio is
0.96 to 1.05 and the internal cracks don’t appear.
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Fig.1 Comparison of predicated relation of solute elements C
and solid fraction in liquid phase of solid-liquid interface be-
tween developed model and model in literature
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Fig. 2 Comparison of solute elements Mn in liquid phase of sol-

id-liquid interface between developed model calculation and
measurement value
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Fig.3 Value of ZST and ZDT from steel with different C con-

tent at specific cooling rate between developed model calculation

and measurement value in literature
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Table 1 Typical compesition of bearing steel GCrl5/ %

C Si Mn S P Cr
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Fig.4 Vanation of solidification phase transformation (a) and segregation (b) of bearing steel

GCrl5 during solidification process
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Fig.5 Strand centerline solid fraction along casting direction

with casting speed of 0.9 m/min by deveoped model
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Table 3 The optimized process parameters for 220 mm x

260 mm casting bloom of bearing steel GCr15
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Fig. 6 Cross-(a) and longitudinal-section macro structure of 220 mm X 260 mm casting bloom of bearing steel GCrl5 by optimized

process
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