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Effect of Method of Ca Treatment on Composition and Shape of Non-metallic Inclusions

Yoshihiko Hicucui, Mitsuhivo Numata, Shin Fukacawa and Kaoru SHINME

Synopsis : A major objective of calcium treatment in steelmaking is to improve product performance through inclusion modifica-

tion. In order to establish inclusion modification, shape and composition of inclusions were monitored using SEM during
and after addition of calcium wire into 2kg heats of steel under the various conditions of Ca consumption, Ca addition
pattern and flux composition. From experimental studies of calcium treatment, the mechanism of modification of
calcium aluminate and formation of CaS and MgO in inclusions was discussed from the thermodynamic point of view.

The results obtained are summarized as follows.

(1) Calcium addition pattern affected composition variation of inclusions, although it had no effects on relation between
[Cal and (%Ca0) in inclusions. Apparent equilibrium constant log (Kcso) Was approximated to be -6.4 by ther-

modynamic calculation.

(2) CaS in inclusions were observed under the conditions of high Ca consumption, high [S] and low (SiO,) in flux.
(3) [Mg], increased by reduction of MgO in flux or crucible after Ca addition, reacted with calcium aluminate and
formed MgO in inclusions. Critical condition for formation of MgO was represented with relation between [Ca] and

[Mg].
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Fig. 1. Schematic diagram of experimental equip-
ment.

Table 1. Composition of molten steel (%).

C Si Mn Al Ca S
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Table 2. Composition of flux (%).
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Fig. 2. SEM photograph of non-metallic inclusion.
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Fig. 3. Change in Ca0O, CaS and MgO in inclusion
during Ca treatment.
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Fig. 4. Change of [Ca] during or after CaSi addi-

tion.
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Fig. 7. Inclusion composition in Ca0O-Al,0;-CaS
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Fig. 8. Change of [Mg] during or after CaSi addi-

tion.
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Fig. 10. Inclusion composition in CaO-Al,0;-MgO
ternary system.
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Table 3. Interaction parameters e;'.
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Fig. 12. Change in logK, during or after CaSi addition,

Table 4. Equilibrium constants and interaction
parameters.
logk, eo’* [%Cal+[2. 51[%0]
Recommended by JSPS®*® | - 9.08 - 515 -
Fujisawa et al. ® -10. 38 - -
Wakasugi et al. ® - 9.40 -1400 0. 0038~90. 0086
Kimura et al. ® - 58 - b7 >0. 0015
-10. 3 -2500 <0. 0015
Itoh et al.'® - 1.15 - 310
Ogawa et al.'® - 6.0 - 600 -
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Table 5. Equilibrium constants concerning Ca
desulphurization equilibrium at 1873K.

| logKs [%Cal+1. 25[%S]
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Fujisawa et al. ® -89 -
Inoue et al.'?® - 4.6 >0. 021
-6.0 0. 002~0. 021
- 817 <0. 002
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