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High Temperature Processes

Measurements of Silicon Activities in Fe-C-Si and
Fe-B-Si Alloys Using Electrochemical Silicon Sensors
By H.-G.LEE.et al

A simple electrochemical silicon sensor was fabricated
using a solid MgO-stabilized ZrO, electrolyte oxygen
sensor with ZrO,=+ZrSiO, auxilliary electrode. Silicon
activities in liquid Fe-C-Si and Fe-B-Si alloys were
measured using the sensor at 1773 and 1715 K, respective-
ly. Reliable measurements were performed in Fe-C-Si
melts at up to 3 wt26 Si and in Fe-B-Si melts at up to 10
wt% Si. Results were in good agreement with calculated
values from melt compositions. The value of 0.23 was
proposed for the interaction coefficient, e.:8, at 1715 K.
The silicon sensor was proved to be applicable for the in
situ determination of silicon activities or concentrations in

Fe-C-Si and Fe-B-Si melts.

Manganese Distribution between a Slag and a Bath
of Molten Sponge Iron and Scrap
By M.MERAIKIB

Sponge iron and scrap were charged and melted in a 70
ton UHP electric arc furnace. Samples of molten metal and
slag were taken and the data obtained from their analysis
were used to investigate the effects of some process
parameters on the thermodynamics and kinetics of manga-
nese oxidation.

The present work shows that the activity coefficient of
(MnO) is mainly dependent on temperature and varies only
slightly with the basicity. The partial molar enthalpy of
solution of MnO in the slag is 45.3 kJ/mol. The activity of
(MnO) varies linearly with the concentration in the temper-
ature range from 1550 to 1670°C and basicity range
between 0.63 and 3.82.

A linear relationship between the activity of [Mn] and
the concentration upto about 1 wt.% has been obtained
which shows that the average value of the activity coeffi-
cient is 0.9503.

The manganate capacity and manganese distribution
ratio are influenced mainly by the temperature and slightly
by the basicity.

The rate controlling step in manganese oxidation is the
transport of manganese to the slag-metal interface. The
activation energy of manganese oxidation is 63.4 kJ/mol.
The mass transfer coefficient and the diffusion coefficient
of manganese are 0.0226 cm/s and 7.0 X 10~°c¢m?/s respec-
tively at 1600°C.

Effects of the Viscosity of liquid on the Characteris-
tics of Bottom Blowing Bubbling Jet in a Cylindrical
Vessel

By M.IGUCHIet al.
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Ironmaking - Reduction

A Numerical Study on the Combustion Phenomena at
the Post Combustion Stage in Bath-type Smelting
Reduction Furnace
By M.K.SHINet al.

The turbulent combustion phenomena in the gas phase
occurring at the post combustion stage in a bath-type
smelting reduction process was simulated by use of a
mathematical model, which combines the SCRS combus-
tion model with instantaneous reaction up to the chemical
equlibrium state allowing the concentration fluctuation and
the k-& turbulent model. The finite difference method
based on the control volume approach was used to solve
the transport equations which compose the mathematical
model. A 100 ton capacity converter was used as the model
of the bath-type smelting reduction furnace. The effects of
the injecting method on the oxidation were studied mainly.
The combustion reaction in the gas phase is concentrated
in the vicinity of the oxygen jet boundary. The combustion
flame is spread more widcly with the decrease of the inlet
velocity of injecting oxygen. The efficiency of the post
combustion operation was evaluated by the post combus-
tion ratio(PCR) at the outlet of furnace. The post combus-
tion ratio increases with the decrease of inlet velocity of
the injecting oxygen and with the increase of the lance
height from the iron bath surface.

Raw Material Feeding and its Influence on Operation
Performance of Smelting Reduction Furnace with a
Thick Layer of Slag

By H.KATAYAMA,et al.
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Simulation Analysis of Coal Packed Bed Type Smelt-
ing Reduction Process
By M.-K.SHIN,et al.

The simulation analysis of material and heat flow in coal
packed bed type smelting reduction process, such as
COREX process, was conducted by use of the computer
model developed based on the heat and material balance.
The simulation was conducted by focusing on the amount
of volatile material in coal used in the process and the
operation condition of the fluidized bed melter gasifier
where the reducing gas used in the reduction shaft is
generated. The coal consumption decreases with the
decrease amount of the volatile material in coal. By
increasing the oxidation degree of off-gas from the fluid-
iz- " oed melter gasifier, the coal consumption decreases
but the increasing amount is limited by the requirements of
reduction shaft. The simulation results show that it is
important for efficient process to control the volume and
temperature of off-gas from the fluidized melter gasifier to
be matched with the requirement of reduction shaft, which
is necessary for reducing the amount of gas scrubbed and
cooled as much as possible. It can be accomplished by
using the low volatile coal and by increasing the oxidation
degree of off-gas from the fluidized melter gasifier within
the allowable range.

Steelmaking - Refining

Decarburization Reaction in Ultra-low-carbon lron
Melt under Reduced Pressure
By Y.KISHIMOTO,et al.
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Casting and Solidification

Fabrication of Small Aluminum Ingots by Electromag-
netic Casting
By M.FURULet al.
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Apparent Viscosity of Al-10mass% Cu Semi-solid
Alloys
By M.HIRALet al.
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Physical and Mechanical Properties

Influence of Heat Treatment and Carbon Content on
the Hot Ductility of Nb-Ti Microalloyed Steels
By A.GUILLET et al.

The influence of C and heat treatment on the hot
ductility of Nb=Ti microalloyed steels, in the temperature
range 800 to 1300°C, was investigated by tensile testing
at low strain rates. The C range was varied between 0.07
and 0.14 wt% (peritectic composition). The heat treat-
ments involved direct heating to the test temperature,
annealing at 1330°C and subsolidus reheating at 1480°C.
The increase of the C content to 0.14 wt% slightly affects
the hot ductility after the direct heating and annealing
treatments. However, after subsolidus reheating, the width
of the ductility trough is increased in the 0.14 wt% C steel.
This effect is attributed to the coarser austenite structure
inherited from this prior heat treatment.
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Materials Characterization and Analysis

Nitriding of Fe~Cr Powdered Alloys by Ball-milling in
Nitrogen Gas
By Y.OGINO.et al.
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