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State of Segregation with Bubble in Continuously Cast Slab of Ultra Low Carbon Steel

Norifumi Kasal, Hideo MizukaM! and Akifiumi Mutou

Synopsis : The phosphorus segregation adjoined to pin-hole between primary dendrite arms in continuously casting slab of ultra low carbon steel was
clarified. The segregation regions of phosphorus were formed in both growth and anti-growth direction of primary dendrite arm based on the
pin-hole. The maximum invaded distances of the pin-hole into primary dendrite arms corresponded to the position at fraction solid of 0.2.

The critical velocity of interface between liquid and solid for trapping pin-hole was proportional to —1.1 power of pin-hole diameter. The
pin-hole was easy to be trapped between primary dendrite arms of ultra low carbon steel, because the amount of shrinkage during solidifica-
tion per unit temperature was thought to increase with decreasing the carbon concentration.
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Table 1. Experimental conditions.

Mold size 270 X¥ 1200 ~1350(mm)
Casting speed 1.8 (m/min)
Steel grade Ultra Low Carbon steel
(%/[C]:0.0030 ~0.0050)

%[P] Material A 0.020

Material B 0.030

Material C 0.055

Material D 0.070
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Fig. 1. Method for investigation of macrostructure accompanied by a pin-hole and sampling positions.
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Table 2. Physical properties used in calculations.

Parameter Unit Value
Ca'c mass% 0.002
Ca,p mass% 0.055
me Kmass%* -78
mp Kmass%! -48
ke - 0.13
kp - 0.30
D¢ X107,m*s™ 84
Dy X107,m*s™ 14
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Fig. 2. Segregation modes of phosphorus ac-
companied by a pin-hole.
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Type-IL
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Fig. 9. Relation between segregation ratio of phosphorus
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bles in solidified shell with diameter of pin hole.
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Fig. 14. Relationship between primary dendrite arm spac-
ing and cooling rate.
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