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Operation of Arc Heating Furnace on Manufacturing Gigantic Ingots and

Segregation”of Gigantic Ingots

Synopsis:

Takayasu Numr and Masayoshi OKAMURA

The techniques and procedure for manufacturing gigantic ingots heavier than 200t are described.
Especially, practical results of an arc heating furnace which plays an important role in the procedure
and segregation of gigantic ingots are discussed in detail. By appropriate operations of the arc heat-
ing furnace, hydrogen and phosphorus are kept unchanged, and oxygen and sulphur decrease to very
low levels. Furthermore, the temperature can be accurately controlled. The application of multipour
technique reduces segregation and its degree is dependent on kinds of steel. V-segregation and inverted
V-segregation in steel deoxidized with carbon in vacuum seem to be very slight.
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Fig. 2. Operation pattern of arc heating furnae.
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Fig. 8. Relation between carbon and oxygen of
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Table 1. Chemical composition in 300t Ni-Cr-Mo-V steel ingot (%)

| JC s Ma, P | S | Ni|C|Mo| V| sn | A | sb
';ﬁ:ﬁi;fdﬂlo.ze 10.07 0.25 0.006 | 0.009¥3.54‘;1.59i 0.33, 0.09 | 0-003 | 0.003 | 0.0012
1120 ¢ (1) | 0.32 . 0.06 |0.24 | 0.006 0.010 {3.57  1.57 0.33 0.08 0.002| 0.003|0.001l
1120 ¢ (2) to.ze"0.07‘ 0.26 | 0.006 0.009 | 3.49 | 1.58 | 0.33 1 0.10 | 0.004 | 0.002 | 0.0012
| 60t (3) | 0.16 {0.10% 0.23 | 0.005 ; 0.008 |3.52 | 1.64 |0.33 0.11| 0.003 | 0.003 | 0.0014
| Genter 10.37[0.070.29| 0.010 0.0153.61 | 1.69 0.4210.12 0.00¢ | 0.005 |0.0017
E | | 1/4aR 103000702 ! 0008 0.011]3.5¢|1.62|0.37|0.11| 0.004 | 0.004 | 0.0013
2@ 98 1/2ZR 0241007 0.24 0.005| 0.0073.481.5210.320.09 ' 0.003 | 0.003|0.0010
8% 77 37aR | 0.25/0.07 {024 0.006 | 0.008  3.5! | 1.55 |0.32 | 0.10 | 0.003 | 0.003 | 0.0011
-t R |0.24|0.060.24 [ 0.006 | 0.009 | 3.50 | 1.55 | 0.33 | 0.09 | 0.003 | 0.003 | 0.0011
o bBo____ t : i
&l | Center |0.26 0.065‘0.26:‘ 0.006 | 0.008 | 3.52 | 1.53 [ 0.33 | 0.09| 0.003 | 0.003 | 0.0012:
8% | 1/4R 10.26!0.06 026 0.006 0.0083.48|1.53|0.33(0.09| 0.003| 0.003 | 0.00I1
5218 1/2R | 0.26.0.06 026 0.005  0.009|3.481.55|0.34|0.09| 0.003 | 0.003|0.0011-
25 3/4R | 0.26 | 0.06 | 0.26 | 0.006 | 0.009 | 3.47 | 1.54 [ 0.33 | 0.09 | 0.003 | 0.003 | 0.0010-
] R 1032]006 024 0.006  0.009 |3.48|1.51|0.32|0.08 | 0.008 | 0.0030.0010;
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