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Analysis of Original Position Statistic Distribution on Solidification
Segregation of Cast Billet
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Abstract The macrosegregation law of C, S, P and Al in 240 mm x 240 mm cast billet of steel 40Cr (0. 38 ~
0.40C, 0.90 ~0.91Cr, 0. 015 ~0. 029P, 0. 009 ~0.014S) has been studied by using the‘technology of original position
statistic distribution analysis (OPA). The study indicated that with 45% ~ 63% equiaxial crystal rate in billet, there has
nqt any effect of overheating temperature (5 ~32 C) of molten steel in tundish on macrosegregation of C, but there has an
obvious effect on macrosegregation of S and P. The S presents center positive segregation, P presents center negative segre-
gation, and low overheating temperature (5 °C) could not decreases S and P segregation. A}, 0, inclusions concentrated at
center of cast billet leads to Al element center positive segregation.
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Table 1 Partition coefficient K of elements between §-Fe
and molten steel

X C 0 S P Si Mn Al
HEAKK 0.13 0.02 0.02 0.13 0.66 0.84 0.92
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Table 2 Chemical compositions and casting parameters of billet
A HEBS/ % SHb%s hCREE/ BEGY  ARSaE
ki c Si Mn Cr P T.0 %  (m-min”') FAE/T  HiH(AxH)
761 038 022 0.65 091 0.029 0009 0.0042 45 0.7~0.8 2 300 x3
771 0.40 020 0.63 0.9 0.019 0.014 0.0045 48 0.7~0.8 28 250 x3
111 038 025  0.64 0.9  0.015 0.011 0.0018 63 0.7~0.8 19 250 x3
112 038 025 064 090 0015 0.011 _0.0018 60 0.7~0.8 5 250 x3
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Fig.1 Original position statistic distribution analysis on C seg-
regation in steel 40Cr cast billet
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Fig.2 Original position statistic distribution analysis on S (a) and P (b) segregation in steel 40Cr cast billet
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Fig.3 Original position statistic distribution analysis on Al seg-
regation in steel 40Cr cast billet
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