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Cold Model Experiment on Enfrapment of Inclusions in Steel by Inert Gas

Bubbles

Synopsis :

Pan WEL Ken -ichiro UEMURA and Shinji Koyama

Cold model experiments have been done on entrapment of inclusions in steel by inert gas bubbles. A
water-air system has been adopted and the teflon, polystyrene, polyethylene, polypropylene and polycarbon-
ate particles(dia.=100~800 #m, p,=0.89~2.2 g/cm®) were used in the experiments. The collision-trap-
ping rates V(n,/cm®s) of various particles with bubbles were measured, and the effects of water-particle
contact angle, @, the particle diameter, d,, the bubble diameter, d,, the particle density, 0, and the frequen-
cy of bubble which passed through a unit volume of water have been investigated.

It is found that V increased with increasing ¢, and there is a critical ¢, above which the V is independent
of @, and in this case the bubble surface resistance can be neglected in the collision-trapping process.

The particle mass transfer coefficients k (cm/s) have been measured under the condition that the surface
resistance could be neglected, and an equation of the relation between k and d,, d, and o, has been obtained.
Key words : cold model experiment; inclusion; bubble; particle; collision; trapping; surface resistance;

mass transfer coefficient ; steelmaking.
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- Fig. 1. Experimental apparatus.

Table 1. Physical properties of particles.
Densitg Particle diameter| Contact angle
p(g/cm?) d, (#m) # (Deg.
Teflon 2.20 100~800 102
Polystyrene 1.02 100~500 91
Polyethylene 0.88 100~500 95
Polypropylene 0.86 100~500 94
Polycarbonate 1.20 100~400 90
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Photo. 1. Image of dispersed particles and rising
bubble in water.
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Fig. 3. Effect of d, on trapping coefficient E.
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Fig. 4. Effect of contact angle on trapping rate.
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Fig. 5. Effect of contact angle on trapping effi-
ciency.
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Fig. 6. Effect of contact angle on apparent mass
transfer coefficient, £’ (em/s).
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Fig. 9. Relation between mass transfer coefficient
k{cm/s) and particle size.
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Thbb, (25)RALEH TR T L8 L OEEEHZE
HT, RTF2AEIaFIChBL GEFRI/hSWBEITE,
k3E—THOERBER IR ENALLDLEEZOND.

4. & ]

FEERIC X HFPNEYREBBoOBHY B E L
T, KEFVERE BV, [ENOHFOf& B
PEBEETAI LX), FEORERE X K
PRTFOMEBRSHEE ICRIITHEROZELHL »IC
L7z, 8602, MEBBEERKEZNTE nfsX
UCHTEEOBRKE LTERLE. 4%, RERILOES
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