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Formation Condition of “A” Segregation

Synopsis:

Koreaki Suzukr and Takehiro Mi1yaMOTO

A simulation test of “A”’ segregation was made successfully by means of horizontal unidirectional solidifi-

cation of 14 kg ingot.

“A” segregations reproduced by this method under several cooling conditions were

investigated from the viewpoints of cooling and solidification rates.

The results obtaind are as follows

1) “A” segregation is formed at the solidification front where the fraction solid is about 0.35 and it’s
inclination is determined by the vecter sum of the proceeding velocity of the solidification front and the

upward velocity of solute enriched liquid metal.

2) The critical condition for formation of “A” segregation of 0.7%C steel can be expressed by the following

formula.

Ru1. ¢<8.75

where, R is solidification rate(mm/min) and ¢ is the cooling rate (°C/min)
3) The size of “A” segregation spots are determined by the staying time in solid-liquid zone.
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Fig. 1. Experimental apparatus.

Table 1. Chemical composition of experimental

ingots.

. Flow rate of

No. G Si Mn P S air ({/ min)
1 10.68 (0,48 0.62|0.017 0.013 45
2 10.6710.37]|0.52|0.018 0.014 40
310.7210.57|0.70 | 0.016| 0.014 50
4 10.76 | 0.48 | 0.62 | 0.017| 0.013 25
5 10.67|0.48 | 0.65 | 0.018! 0.015| 75
6 |0.64|0.46 | 0.63 | 0.018 0.015; 30
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Fig. 2. Temperature distribution at the time Fe$
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Fig. 3. Relation between temperature and
fraction solid.
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Photo. 1. Macrostructure and sulfurprint of No. 1 ingot (FeS addition).
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Photo. 2. Macrostructure of No. 4 ingot.
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Photo. 3. Macrostructure of No. 6 ingot.
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Fig. 4. Relation between time after pouring and
solidification thickness.
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Fig. 5. Solidification rate of each ingot.
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Fig. 6. Relation between solidification rate and
inclined angle of A segregation.
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Fig. 7. Cooling rate of each ingot.
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Fig. 10. Relation between time held in liquid-solid
coexisting state and cross sectional area of
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Photo. 5. Sulfurprint of 45° inclined ingot!?.

a)Normal appearance b) Suppo sed appearance

Fig. 14, Schematic figure of A segregation in a
45° inclined ingot.
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