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Preparation and Beneficiation

Fluidized Bed Reduction of Iron Ore Fines by Coal Fines
By R. HaquE et al.
Reduction of iron ore fines by coal fines in a bed flui-
dized by air has been studied. The investigation in-
cludes study of the kinetic aspect of reduction and
effect of major process variables. The variables used
are time, temperature, coal/ore ratio and air flow rate.
The kinetic data of reduction fit the first order reaction
‘model. Within the range of variables studied, an in-
crease in reaction temperature and coal/ore ratio of the
reduction mixture result in higher reduction rate,
whereas, increase in air flow rate adversely affects the
reduction rate. The activation energy for the reduction
reaction is found to be about 155 kJ/mole.

Permeation Characteristics and Void Structure of Iron

Ore Sinter Cake By E. Kasal et al.
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Smelting and Refining

Phase Equilibria of Liquid Fe-S-C Ternary System

By C. WaNG et al.
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Copper Distribution between Molten FeS-NaS;5; Flux
and Carbon Saturated Iron Melt By C. WanG et al.
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Copper Distribution between FeS-alkaline or Alkaline

Earth Metal Sulfide Fluxes and Carbon Saturated Iron

Melt By C. Wang et al.
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Nitride Capacities of CaO-Al,04; Melts
By K. Towmioka et al.
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Effect of Stirring Energy, Temperature and Flux Com-
position on Hot Metal Dephosphorization Kineties
By S. Kitamura et al.
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Development of Analysis and Control Method for Hot
Metal Dephosphorization Process by Computer Simula-
tion By S. Kitamura et al.
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Activities of Tin and Antimony in Liquid Fe-S Alloy

Saturated with Carbon By C. WanG et al.
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Thermodynamies of Phosphorus in CaO-CaF,-Si0; and
Ca0-CaF,-CaCl; Melts Saturated with CaO
By N. Sano et al.
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Some Trials in the Development of a'Slopping Prediction
Technique in the BOF at Kakogawa Works, Kobe Steel
(Note)

Mechanical Behavior

Influence of C Content and Annealing Temperature on
Microstructure and Mechanical Properties of 400°C
Transformed Steels Containing Retained Austenite

' By Y. Sakuma et al
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By H. Takezok el al.
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The Effect of Ti and Ti-Nb Additions on @ Formation

and Restoration during Intercritical Rolling and Holding

of C-Mn Structural Steels By D. P. Dume et al.

Single-pass rolling in the (7 + a) two-phase region
has been carried out to investigate the effect of Ti and
Ti-Nb additions on the ¥— a transformation and the res-
toration characteristics of deformed @ in a 0.13%C-
1.45% Mn base steel. The microalloyed steels consisted
of 0.016% Ti, and 0.019% Ti plus 0.024 % Nb.

Experimental results showed that rolling in the ( 7+
a) two-phase region accelerated the y— & transforma-
tion, and the presence of Ti or Ti plus Nb enhanced this
accelerative effect. In undeformed and lightly deformed
samples, a grains nucleated mainly at ¥ grain boundaries
during and/or after rolling. In samples rolled with re-
ductions higher than a critical value, a grains uncleated
at 7 grain boundaries as well as interiors, mainly at the
boundaries of deformation bands and deformed annealing
twins. Depending on the rolling reductions, holding time
and alloy composition, deformed a grains developed cell
and/or subgrains, or recrystallization occurred result-
ing in equiaxed grains.

Recovery and recrystallization of deformed @ pro-
ceeded rapidly in the C-Mn steel, but was sluggish in
the Ti and Ti-Nb steels. The incubation time for re-
crystallization of deformed a was retarded by 1-2
orders of magnitude in the Ti and Ti-Nb steels com-
pared with the base C-Mn steel, because of the pres-
ence of alloy carbide/nitride precipitate particles.

Ti and Ti-Nb additions also produced finer initial 7

‘grains after reheating before rolling, and stabilized the

dislocation substructures during and after rolling. The
substructures resulted in increased nucleation sites for
the 7— a transformation. These effects led to finer «
grains and a higher hardness (and strenght) in the mi-
croalloyed steels than in the C-Mn steel after the same
rolling and holding treatments.

Materials Characterization and Analysis

Structural Analysis of Hydrolytic Condensed Zirconium
Oxide by the Anomalous X-ray Scattering Method
By K. Suciyama et al.
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