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Influence of Ingot Design on the Homogeneity and
Soundness in Large Flat Ingots

Katsuo KinosHuiTA, Hidenari KiTAOKA, Shinobu OKANO, and Toshihiko Emi

Synopsis:

Influence of shape, dimensions, and hot—topping conditions of 23 to 90 ton large flat ingots on the oc-
currence of heterogeneities such as channel-type and centerline segregations and centerline loose
structure has been made clear to optimize the design of HSLA steel ingots for extra-heavy plates.

Critical values of local solidification rate and local cooling rate for the formation of the channel-type
segregation have been evaluated with the aid of heat—transfer calculation on these ingots. A speculative
model for the later stage of solidification has also been presented which gives reasonable interpretation of
the formation of the centerline heterogeneities characteristic in these large flat ingots.
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Table 1. Chemical composition of molten
steel (wt2;).

c Si Mn P S Al O (ppm)

015-0.19{0.28-0.44 | 1.35 ~150 | 0011-0019{0.002-0.004| 0021-0045| 23 - 47

Table 2. Design factors of ingot molds.

Houd 1INGoT wetGHT| HereHT | Thickness AT 1/2 | Wiptv aT 1/2 | H/D | Taer oF wipe
(¢} > | ueteHt (M) | HeTerT O () FacE(X)
23h., 23 2,30 0.805 2,07 2.86 =2.5
23K, 23 2,80 0,750 1.8 3.70 -1.25
23V 23 2,30 0.82 2.04 2.80 2.5
24y 24 2,00 1.00 1.73 2,00 7.3
308 30 2.80 0.825 2.04 3.40 ~2.0
30V 30 2.30 1.05 2.05 2,20 3.5
35A 35 2.80 0,90 2.07 3.12 -1.4
45v 45 2.82 1.10 2.26 2.56 5.6
90V 90 3.04 1.48 3.08 2.06 5.0
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Fig. 1. Method of sampling from ingot.
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Photo. 1. Solutes distribution in A segregate on
vertical section of 30t ingot.
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Photo. 2. Solutes distribution in A segregate on
horizontal section of 30t ingot.
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Fig. 5. Macrosegregation of phosphorus and
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of ingots.
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Fig. 6 Observed- compared with estimated
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