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Effect of Alloying Elements on Macrosegregation of Super Clean CrMoV Steel

Hitohisa Yamana, Tomoo Taxenoucui, Mitsunori Funazaky, Tadayoshi Takanasui, Tadao Iwapate and Shinichi Nakapa

Synopsis : In order to clarify the mechanism of extensive segregation observed in modified, super clean CrMoV steel forgings for
power industry applications ; the effect of such elements as Mn, Ni, Cr and Mo on segregations were studied ; using 8
ton sand mold ingots and unidirectionally solidified experimental ingots.

As the result, it was found that heavy carbon segregations and “A” segregations with opposite inclining angle in Mo
rich and Mn, Ni poor steels formed by the sinking of markedly segregated heavy liquid because of small partition
coefficient and heavy density due to high & solidification ratio. Therefore, chemistry and ingot shape design have been
developed and applied to actual ingots, resulting in relatively small segregations.
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Table 1. Chemical compositions of 8ton sand mold
ingots.

Chemical composition(wt%%)
C Si Mn P S Ni Cr Mo V Nb

0.4Ni-1.3Mo| 0.29 0.24 0.76 0.0040.0007 0.40 1.09 1.29 0.26 —
1.7Ni-1.7Mo| 0.21 0.04 0.14 0.0050.0011 1.68 1.44 1.68 0.26 —
LINi-1L7Mo-Mn| 0.22  0.05 0.47 0.0050.0010 1.69 1.43 1.63 0.25 0.010
17Ni-17Mo-Nb| 0.22 0.03 0.15 0.0050.0011 1.72 149 1.70 0.26 0.019
17Ni-1.0Mo| 0.22 0.03 0.15 0.0060.0014 1.72 1.48 1.01 0.27 0.017
2.6Ni-1.4Mo| 0.31 0.03 0.04 0.0040.0013 2.55 1.48 1.41 0.25 0.021
3.6Ni-0.4Mo| 0.26 0.03 0.02 0.0040.0008 3.60 1.72 0.43 0.13 —
0.2Ni-0.IMo| 0.21 0.27 0.33 0.0070.0080 0.18 0.07 0.07 — —
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Fig. 6. Density difference of each steel grade.
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