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High Temperature Processes
Enhoncement of Resistance against Oxidation
with Carbon Dioxide for Formed Coke and
Electrode-grade Graphite and Carbon by Infiltrat-
ing Carbon into Pores
By Y.SHIGENO et al.
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Mass Transfer from a Solid Body Im-
mersed in a Cylindrical Bath with
Bottom Gas Injection

By M.IGUCHI et al.
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Ironmaking - Reduction

Kinetics and Reduction Characteristics
of Hematite-noncoking Coal Mixed
Pellets under Nitrogen Gas Atmo-
sphere

By S.K.DEY et al

Hematite-noncoking coal mixed pellets
were reduced isothermally at 900, 950,
1000, 1025 and 1050°C under constant flow
rate of Nitrogen gas. The surface character-
istics of the reduced pellets for different
time-temperature schedule was examined by
a Scanning Electron Microscope (SEM).

Analysis of the data and examination of the
SEM microphotographs reveals that the
mechanism associated with the reduction,
changes with increasing temperature and
fractional reaction. Activation energy values
of the reduction at different levels of frac-
tional reaction were calculated with the help
of an Integration Method.

The effect of Carbon/Hematite molar ratio

" on the extent of the reduction was also inves-

tigated. It is found that at temperatures 900
to 1000°C fractional reaction increases with
increasing carbon content upto a critical
value of the ratio and then decreases. At
temperatures above 1000°C fractional reac-
tion increases linearly with increasing carbon
content.

Steelmaking - Refining
Mixing Phenomena in o Liquid Bath
Stirred by Gas Jets through Side and

Inclined Nozzles
By K.S.VICTOROVICH et al.
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Gas Blowthrough of a Lliquid Metal
Bath by an Upward Directed Submer-
ged Jet

By ILF.TAYLOR et al

A novel instrumentation system has been
developed which can measure the fraction of
time that a gas jet penetrates from its point
of injection to the surface of a liquid metal
bath. Such penetration of the bath by injected
gas is also termed “blowthrough”. Using this
new instrument the conditions required for
blowthrough have been studied using a liquid
tin model of a bath smelting vessel. The
experimental results confirm a criterion pre-
viously published by Kato et al. for the onset
of blowthrough provided the gas injection
rate is low. It is shown that the limit of
applicability of the Kato criterion corre-
sponds to the onset of compressibility effects
in the injected gas. A modification to the
Kato criterion is developed which extends its
range of applicability into the compressible
gas flow regime.

Experimental results confirm that the
modified Kato criterion correctly predicts the
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influence of injection nozzle diameter, gas
density and gas sonic velocity on the gas
flow required to cause blowthrough at a
given bath depth.

Model of Mixed Control for Carbon
and Silicon in a Steel Converter
By C.BLANCO et al.

The removal of carbon in a steel converter
has been studied under Gas-Liquid reaction
considerations; diffusion and reaction param-
eters were determined and control regimes
tested. Improvement of the prediction of C
results in the end of the blowing process can
be obtained considering the variation of fac-
tors during the process. This is also obtained
by introducing the Si-removal in the simula-
tion obtaining the C and Si evolution. Appli-
cation to control is discussed in relation with
the use of a slag reaction model.

Casting and Solidification

Mathematical Modelling of Heat Trans-
fer Phenomena in Continuous Casting
of Steel

By S.K.CHOUDHARY et al.

A steady-state three-dimensional heat flow
model based on the concept of artificial
effective thermal conductivity has been
developed. On the basis of available litera-
ture information, boundary conditions to the
governing heat flow equation have been
applied, and the equation was solved via the
control-volume based finite difference proce-
dure. The model is sufficiently general and
can be applied to various geometrical shapes
of relevance to continuous casting of steel.
Sensitivity of the predicted results to various
numerical approximations including grid con-
figurations, as well as to other modelling
parameters such as axial conduction, mushy
zone modelling procedure, choice of value of
Kets have been extensively studied. It has
been shown that assumptions and numerical
procedures influence the computed results
significantly. Finally, numerical predictions
have been compared with three sets of exper-
imental measurements reported in literature
on shell thickness in industrial casters. In
contrast to the earlier claims, these indicated
only poor to moderate agreement between
model prediction and experimental results.

Microstructure
Effects of Second Phase Morphology on
Retained Austenite Morphology and Tensile
Properties in a TRIP-aided Dual-phase Steel
Sheet
By K.SUGIMOTO et al.
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Effect of Initial Orientation on the
Recrystallization Behavior of Solidified
Columnar Crystals in a 19%Cr Ferritic
Stainless Steel

By N.TSUJI et al.
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Physical and Mechanical Properties

Creep Properties of & + &z Type Ti-Al-
Sn-Zr-Nb-Si Alloys Designed by the Aid
of Thermodynamics
By H.ONODERA et al.
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Influence of Composition and Thermal
History on the Dynamic Recrystallisa-
tion and Subsequent Hot Ductility of
Mild Steels

By L.E.CEPEDA et al.

Torsion tests at strain rates of 1 X1073,
1.6X107"' and 1s! and at temperatures
between 850 and 1100°C have been carried
out on Al and Al-Ti mild steels after heating
directly to the testing temperature and, on
Al steel, after soaking for 30 min at 1200°C,
then cooling the specimen to the testing
temperature and after soaking cooling to
700°C and then heating to the testing temper-
ature. Both steels show a clear trough in
ductility between 850 and 1050°C, the
ductility being lowest for the directly heated
Al treated steel and the soaked, cooled below
A, and heated again to the testing tempera-
ture, highest for the 1200°C soaked steel and
intermediate for the directly heated Al-Ti
steel. The lowest ductilities are associated by
the inhibiting effect of AIN and TiN exerted
on grain boundary migration and hence
preventing the completion of dynamic recrys-
tallisation, as shown also by their effect
increasing the peak strain and difficulting the
reaching of equilibrium dynamic recrystal-
lised grain size, which markedly improves
ductility. Soaking at 1200°C, by dissolving
and/or coarsening the AIN precipitates has
the marked effect of increasing ductility. The
present results can be explained in terms of
the drag exerted by the dispersed particles
difficulting dynamic recrystallisation and
grain growth.

Recent Trends in the Production and
Use of High Strength Stainless Steels
(Review)

By Y.MURATA et al.
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Influence of Weld Thermal Cycle on
Properties of Flash Butt Welded Mn-Cr-
Mo Dual Phase Steel

By P.K.GHOSH et al.

Flash butt welding of 3.7mm thick Mn-Cr-
Mo dual phase steel was carried out at
different final jaw distance (FJD), where
besides normal machine cooling (NMC) vari-
ous instantaneous post weld cooling such as
forced air cooling (FAC) and water spray
cooling (WAC) were used. The energy input
during welding was kept practically constant.
The aim of the investigation was limited to
study the influence of variation in weld ther-
mal cycle, resulting from the change in FJD
and post weld cooling, on the properties of
the weldment. It was observed that during
NMC the variation in FJD influences the
weld thermal cycle and properties, but the
application of forced cooling reduces the
influence of FJD on them. The increase of
cooling rate was found to reduce the weaken-
ing of HAZ, in presence of reduction in
tempering of martensite at a distance of
about 6.0mm from the weld centre. During
slow cooling, especially under NMC, the
variation in FJD was found to reduce rela-
tively the YS/UTS ratio and elongation of
the weldment without affecting its UTS
significantly where, the weldment was
generally found to fail from HAZ, 6—7mm
away from weld centre. However, in case
of fast cooling, especially under WSC, the
variation in FJD was found to have an insig-
nificant effect on the tensile properties of the
weldment and the weldments were generally
observed to be fractured from the base
material.



