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Separation Mechanism of Inclusion from Molten Steel during RH Treatment

Takeshi Murai, Hidetoshi Matsuno, Eiji Saxurar and Hitoshi KawasHivMa

Synopsis : Behavior of Al,O; inclusion particles in molten steel was researched after deoxidation in RH degasser and ladle refining

furnace (NK-AP).

Diameter distribution of inclusion particles was measured by photo scattering method. In result, it was observed that
inclusion particles were almost Al,O; spheres and logarithm of number of inclusion particles were directly proportional
to diameter of inclusion particles in Al-killed molten steel.

It was observed that removal rate of bigger inclusion particles were faster than that of smaller inclusion particles, and

particles under 3pm were hard to be removed.

Because it was cleared that inclusion particles weren't removed by floating of mono-particles, model considered
turbulent coagulation of inclusion particles in stirring molten steel was constructed by Saffman-Turner model and mass

balance of inclusion particles.

In result, behavior of inclusion particles in molten steel was explained in both of RH degasser and NK-AP by this

model.

Key words : steelmaking ; inclusion particles ; RH degasser ; diameter distribution ; turbulent coagulation ; stirring energy dissipation

rate.
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Table 1. RH operation.

Mass of steel 2.5X10° (kg)
Diameter of snorkel 0.6 (m)
Gas flow rate of circulation 3.33 %107 (m¥s)
Pressure in vacuum vessel £1.01 X 10° (Pa)

Table 2. NK-AP operation.

Mass of steel 2.5%10° (kg)
Gas flow rate from lance 0.01 (m%s)
Depth of gas injection 2.7 (m)

Table 3. Component of steel in this study.

Steel component (mass%)

Mn P

C Si sol.Al

0.05~0.15 0.2~0.3 1.2~1.5 ~0.01 0.01~0.04

Table 4. Component of slag in this study.

Slag component (mass%)
ca0 Si02 A20s |  MgO | T.Fe+MnO |
RH ~5
30~50 5~15 30~50 5~10
NK-AP ~2
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Fig. 1. Example of observed inclusions by PSM.
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Fig. 2. Example of component in inclusion.
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Fig. 3. Comparison of T.[O] by several methods.
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Fig. 4. Behavior of T.[O].
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Fig. 7. Behavior of T.[O].
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Fig. 8. Apparent ascending velocity of inclusion in
RH degasser.
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Fig. 9. Relation between the generation and the
collision of inclusions.
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Fig. 10. Behavior of T.[O] in NK-AP.
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Fig. 11. Behavior of T.[O] in RH degasser.
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Fig. 12. Change of diameter distribution of inclu-
sion in RH degasser.
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