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Synopsis :

High quality steel forgings have so far been produced at Mizushima Works from hot
metal low in impurity contents via LD-LRF process excellent in refining function.
Modification of the process is successfully attempted here to further upgrading and
sealing up the forgings. The modification consists of converting LRF to RH, and involves
better dephosphorization by double tapping blowing in LD, improved removal or oxygen
and hydrogen by intensifying melt circulation in RH, and decreased solute segregation

by teeming thus refined melt into hollow ingots of up to 320t.
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Synopsis:

High quality steel forgings have so far been produced at Mizushima Works
from hot metal low in impurity contents via LD-LRF process excellent in
refining function. Modification of the process is successfully attempted here
to further upgrading and sealing up the forgings. The modification consists
of converting LRF to RH, and involves better dephosphorization by double
tapping blowing in LD, improved removal of oxygen and hydrogen by
intensifying melt circulation in RH, and decreased solute segregation by
teeming thus refined melt into hollow ingots of up to 320 t.
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Fig.2 Tramp element contents in pig iren at Mizushima Works
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Table 1 Comparison of iramp element contents in nuciear pressure vessel material between BOF and EF steels

(wt %)
Refiﬁl:ng equip, Part of vessiel‘ - Cu .Co V_ Sn 5b As 7
Top head flange 0.01 0.005 0.003 o .oo1 0.0003 &.002
Buttom head dome 6.01 6.905 0.005 <<0.001 ¢.0003 0.001
Basic oxygen furnace - -
Shell ring 0.01 0.005 0.003 < 0.001 0.0003 0.002 B
Shell ring o bt 0.004 0.003 0.001 0.0004 0.001
Sheil ring 1 e 0.014 0.005 0.001 0.0007 0.003
Shell ring 0.06 0.7009 <00] - s - o
Shell ring 0.04 0.020 0.01 0.005 0.0026 0.004
Flectric furnace - - e v I R
Forging plate 0.07 0.010 0.01 o - -
Forging plate 0.05 0.03 <9.01 G.004 0.0025 0.004
Forging plate | G.02 - 0.4005 < 0.903 0.0012 0.403
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Fig.5 Relationship between oxygen consumption and
carbon content at first blow end
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Table 2 Comparison of solidification time between
conventional ingot and hollow ingot
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Fig. 19 Relationship between solidification thickness of

low alloy steel inget and carbon segregation ratio
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