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The Change of Composition of Inclusion during Ca Treatment

Mitsuhivo Numata, Yoshihiko Hicucut and Shin Fukacawa

Synopsis : In order to examine the mechanism of the change of CaO and CaS content in inclusion during and after Ca addition,
experiments were made with 180Kg of molten steel in MgO crucible at 1873K. Effect of initial sulfer content, Ca
consumption and Ca addition pattern on the change of inclusion composition were verified in the experiments.

A mathematical model, in which the kinetics of Ca evaporation and the reaction between inclusion and molten steel
were considered, was developed to calculate the change of CaO and CaS content in inclusion as function of time. The
calculated results coincided with the experimental results.

The following reaction mechanism was, thus, estimated :

(1) The change of inclusion composition during Ca addition (a)was in the completely reverse way of the change
after Ca addition (b)in which [Cal] was vaporized.

@)
AlO;, <__CaO ALO;-low CaS == o Ca0-Al,O;-high CaS

(2)The way of the change of inclusion composition was influenced by [%S] in spite of no effect of Ca consumption
and Ca addition pattern.
(3) The above mentioned phenomena depend on the following reversible reaction :
Caoinclusion :Q‘FQ
CaOineiusion +§: CaSinciusion +Q
Key words : secondary steelmaking ; non-metallic inclusion ; calcium treatment ; calcium aluminate ; chemical reaction rate theory.
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Fig. 1. Schematic diagram of experimental equip-
ment.

Table 1. Composition of molten steel (mass?%) .

c Si Nn Al Ca S

0.05 0.2 1.2 0.1 <0.003 0.0015 or 0.0050

Table 2. Experimental condition.

Temp Atmosphere | Crucible | Steel mass
1873 Ar 101KPa Mg0 180kg

Table 3. Method of CaSi addition.

Heat | CaSi consump. initial sulfer
(g) X (time) content, [S] (mass¥)
1 180X 1 0. 0015
2 540X 1 0. 0015
3 90X 4 0. 0015
4 36X10 0. 0015
5 540X 1 0. 0050
6 36X10 0. 0050
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Fig. 2. Change of T.[S] after CaSi addition.
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Fig. 3. Change of T.[Ca] after CaSi addition.
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Fig. 4. Change of sol.[Al] and T.[O] after CaSi
addition.
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Fig. 5. SEM images of inclusion shape.
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Fig. 6. Change of inclusion composition after CaSi
addition (Heat4 & 6).
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Fig. 9. Comparison of observed inclusion composi-
tion and calculated one.
(Heat4 CaSi: 3610, [S]=15ppm).
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