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Shrinkage Pipe in Ingot with Large Ratio of Height to Diameter During Casting
Yu Zhanyang, Zhang Hui, Gan Yong, Wang Minglin, Wang Xuebing
(National Engineering and Research Center for Continuous Casting Technology,
Center Iron and Steel Research Institute)

Abstract: The distribution of shrinkage pipe in ingot with large ratio of height to diameter was investigated by nu-
merical simulation and industrial experiment. The accuracy of the mathematical model was verified by the ana-
tomical result of 5.3 t ingot.On this basis, the formation mechanism of shrinkage pipe in 10.5 t ingot was analyzed
and the influence of different casting parameters on the distribution of shrinkage pipe in ingot was further dis-
cussed. The results indicate that the change of pouring temperature, pouring speed and cooling strength of the
outer surface of the mold have little effect on the distribution of shrinkage pipe in ingots. With the increase of the
insulation brick length, the depth of shrinkage pipe is decreased, and the increase of length of insulating brick of
effect on the distribution of shrinkage pipe can be ignored when the length exceeds 500 mm.
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Fig.1 Geometric models and finite element mesh of the
mold,steel ingot,insulation brick and bottom pad
1468 24834 34542 4R

1.1.2 #rEs5

JIEHFGRIR AL Y S HOLEE 1,
F1 EBRMEARNUESH
Tab.1 The thermophysical parameters of bottom pad and

insulation brick
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Tab.2 Chemical composition of the ingot and mold %
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Fig.2 Thermophysical parameters of the ingot and mold

228

113 i A Fw s 50

BTSN BE 5 0 B Z () A7 A R B 4 08 /95 10 2 [h) 5t
AT 11 £ A 2R BBt R 5 A A0 B A8/ o o AL T AN
B/ s Gt SRR 20 W e m 7« K15 4H
BE G BT 5 IR E IR A IR B ) AR AR By
R 200,200,100 W« m 7 « K1 #5700 4] B il 4% 4t T
0 14 4% B8 R K e ] 22 Ak G b 2 08T AR FARDGS
ek,

25 BhRERE B 1R R LR 3

3 EMMBHOGRE

Tab.3 Initial temperature values for each material C
5 i 7 o T i JE
1560 80 40 200

12 BPEEBIE

13 g 5.3 A M T 3 ) T T O A
BISFSEGE R, AT LA th . G5 AR S5 R 5 I 5
T BCIE T RO B 0 A

T
i

(a) 5.3 t 4R4e B K

(o) BEREER

(b) 4R T3 2 b @
B3 5.3 tMREBN T @ A& YR AT H4ER

Fig.3 The orphology of section surface at top of the ingot
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Fig.4 Distribution of solid fraction during solidification of the steel ingot
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Fig.5 Effect of pouring temperature on distribution
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Fig. 6 Effect of pouring rate on distribution

of shrinkage pipe in the ingot
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Fig.7 Effect of cooling rate on distribution of

shrinkage pipe in the ingot
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