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Fundamentals of High Temperature Processes

The Swirl Motion of Vertical Bubbling
Jet in a Cylindrical Vessel
By M.IGUCHI et al.
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Determination of Manganese and Car-
bon Activities of Mn-C Melts at 1628 K
By A.KATSNELSON et al.
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Thermodynamic Study on MnO Behav-
ior in Mg0-saturated Slag Containing
FeO

By S.-M_JUNG et al.

In order to understand the behavior of
manganese oxide in smelting reduction proc-
ess, the manganese equilibrium between iron-
making slag containing FeO and silver melt
was investigated over the temperature range
of 1400-1500°C. The oxygen partial pressure
was varied by CO/CO, ratio. Test results on
ther-
modynamically converted into that in super-

Mn content in silver has been
cooled or carbon-saturated iron melts and the
activity coefficient of MnO in slag was deter-
mined experimentally. The activity of MnO
decreased with increasing FeO content in
slag. Higher FeO content as well as lower
slag basicity resulted in larger equilibrium
manganese distribution ratio between slag
and iron. The temperature dependence of
equilibrium manganese distribution was
determined in the temperature range of 1400-
1500°C. The relative partial molar heats of
solution of MnO and Mn were also experi-
mentally determined.

Ironmaking - Reduction

Kinetics and Mechanisms of Reactions
in Iron Ore/Coal Composites
By B.-H HUANG et al.

The present work is a fundamental study
of reduction in mixtures of iron ore concen-
trate and pulverized coal by indirect heating.
Cylindrical steel crucibles, 118mm i.d. and
150mm height, with full-load of mixtures were
placed in a muffle furnace which was
controlled to be at a constant temperature of
1200°C for predetermined times of reaction.
The profile of temperature and degree of
reduction, and distribution of residual carbon
were measured by embedded tiny thermocou-
ples during the course of reaction and sam-
pling and chemical analysis of reacted solids.
It has been found that reducing gas generat-
ed in higher temperature regions by devolatil-
ization and Boudouard reaction plays a role
in convective heat transfer and indirect
reduction for benefits of interior regions.
The likely rate-controlling step of the overall
reaction is considered to be heat transfer.

Mathematical Modelling of Reactions
in Iron Ore/Coal Composites
By S.S.SUN et al.

In order to avoid iron ore agglomeration
and cokemaking in blast furnace ironmaking
processes, direct reduction of iron ore con-
centrate with pulverized coal is desired for
its potential environmental and cost advan-
tages. A non-isothermal mathematical model
has been developed based on experimental
results.”” This model includes chemical
kinetic expressions for heterogeneous reac-
tions and equations of heat and mass transfer
in porous medium. It has been found that
heat transfer within the mixture is the domi-
nant rate limiting step for overall reactions,
and that the flow of gaseous products plays
a significant role in convective heat and mass
transfer.

Development of Burden Distribution
Simulation Model for Bell-less Top in a
large Blast Furnace and its Application
By M. .HATTORI et al.
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Influence of Coating Oxide and Sulfur
Pressure on Sticking during Fluidized
Bed Reduction of Iron Ores

By S.HAYASHI et al.
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Steelmaking - Rifining

Fluid Flow in Ladle and its Effect on
Decarburization Rate in RH Degasser
By Y.KATO et al.
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Physical and Mechanical Properties

The Influence of Precipitation Mode
and Dislocation Substructure on the
Properties of Vanadium-treated Steels
By W.B.MORRISON et al.

A study was conducted to examine the
influence on the Charpy impact properties of
various sizes and distributions of precipitates
in microalloyed steels and also of the com-
bined effects of precipitation and dislocation

strengthening. Most of the work was done
using vanadium steels but two niobium
containing steels and a C-Mn steel were also
included for comparison. Isothermal and
continuous cooling treatments were used to
obtain a range of sizes and distributions of
precipitate particles while three different
rolling schedules were used to obtain varia-
tions in the amount and type of dislocation
substructure.

It was found that continuous transforma-
tion gave greater precipitation strengthening
than isothermal transformation and was also
less detrimental to impact properties. The
embrittlement vector was not constant but

varied over the range 0.3-0.8°C/N/mm?
and increased as the level of precipitation
strengthening increased and as the transfor-
mation temperature decreased. The com-
bined effects of precipitation and dislocation
strengthening led to much greater strengths
in the vanadium steels than in the niobium
steels and also tended to be less embrittling.
The optimum microstructure in the vanadium
steels consisted of fine ferrite grains with a
well recovered substructure containing row
precipitates formed at a relatively high trans-
formation temperature.
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