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Smelting and Refining

Mixing Time and Liquid Circulation Rate in Steelmak-
ing Ladles with Vertical Gas Injection
By H. TurkoGLU et al.
Flow and concentration fields in bench scale gas-in-
ject-ed molten steel baths were numerically studied to
investigate dependency of flow structure and mixing
characteristics on bath aspect ratio and gas injection
rate. The problem was formulated as a two-phase flow
on the basis of Eulerian approach for both gas and li-
quid phase transports. The effects of vessel aspect
ratio and gas injection rate on mixing efficiency were
characterized from the predicted time evolution of a
tracer distribution in the melt and also from the liquid
circulation rate. Results demonstrated that both vessel
aspect ratio and gas injection rate play crucial roles on
flow structure in the bath and hence on the mixing effi-
ciency. It was observed that there is an optimum vessel
aspect ratio (~1.5) for minimum mixing time for the
systems considered. There also exists an optimum gas
injection rate for maximum mixing intensity (minimum
mixing time) in a given system.

Aluminium-Oxygen Equilibrium between Ca0O-Al,O4

Melts and Liquid Iron By H. Surro et al.
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Partitions of Nitrogen and Sulfur between Ca0O-Al,0,
Melts and Liquid Iron By R. INouE et al.
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Sulphur Egquilibrium Distribution between CaO-CaF,-
Si0,-Al,04 Slags and Carbon-saturated Iron
By S. R. SiMeonov et al.
Slags, containing Ca0, CaF,, Si0O,, Al,O3; have found
wide application with refining processes in ironmaking
and steelmaking practice and ladle metallugy. A study of
sulphur equilibrium partition between CaO-CaF4-SiO,-
Al,03 slags and carbon-saturated iron in temperature
range 1 450°C-1600°C was carried out in present work.
The sulphur equilibrium distribution increases with

replacing SiO, by CaO and SiO, by CaF,, while it de-

creases with substitution of CaO by CaF, at 1 500°C,
Pco=0.1MPa if other variables like wt%CaF,,
wt%Al,0;3 or (wt%Al,05+ wt%Si0,) are kept constant.
Based on experimental data the equation of temperature

dependency was found to be :
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The activity coefficient of sulphur ( f5) in carbon-satu-
rated iron was determined at 1500°C as 6.9. Based on
obtained equilibrium data for Lg, sulphide capacity of
investigated quarternary slag system was calculated.

Influence of Soft Reduction with One-piece Rolls on
Center Segregation of Continuously Cast Slab
By S. OciBavasH! et al.
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Influence of Roll Bending on Center Segregation in

Continuously Cast Slabs By S. OciBavasHi et al.
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Solubilities of Al,03, SiO5 and Cr;05 in the FeS Con-

taining Systems (Communication) By A. V. Dus et al.
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Solidification Processing

Liquid Metal Flow with Heat Transfer in a Cold Crucible
Confined by a Free Surface and a Solidification Front
By T. Tanaka et al.
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Microstructure

Effect of Pearlite Banding on Mechanical Properties
(Note) By A. Sakir Bor et al.

Mechanical Behavior

Prediction of Creep-fatigue Lives of Cr-Mo Steels with

Diercks Equation By K. Sonova et al.
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Materials Characterization and Analysis

Reversion Mechanism from Deformation Induced Mar-
tensite to Austenite in Metastable Austenitic Stainless
Steels ' By H. Tomimura et al.
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Comparison of Several Numerical Prediction Methods for

Thermal Fields during Phase Transformation of Plain

Carbon Steels (Communication) By A. K. Sinch et al.

Thermal fields associated with phase transformation
phenomena and encountered during heat treatment of
steel have been analysed both computationally and
experimentally. Towards these, a mathematical model
has been developed and a large number of experiments
performed in the laboratory on different grades of steel
sample. Four different approaches have been consi-
dered (viz., procedures based on the TTT characteris-
tics, Fe-C equilibrium diagram, variable specific heat
and negligible heat effect) to embody the effect of heat
generation/dissipation associated with phase trans-
formation reaction. Numerical predictions as well as
experimental measurements appear to indicate that the
procedures adopted to model the associated heat sour-
ce/sink are not critical, as far as prediction of the
overall thermal fields are concerned.
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