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Ironmaking - Reduction

Effect of Firing Condition and Ingredi-
ents on the Swelling Behaviour of Iron
Ore Pellets

By T.SHARMA et al.

In the present investigation an attempt has
been made to determine the effect of firing
temperature, firing time and ingredients/
additives (CaO, MgO, SiO,, Al,O;) on the
swelling behaviour of iron ore pellets. For
this purpose two Indian iron ore fines from
Bailadila and Noamundi deposits and chemi-
cally pure iron oxide were used.

From the results obtained, it is observed
that the swelling of iron ore pellet is
controlled by the firing temperature, firing
time and additives/ingredients present in the
pellet. The growth of iron whisker is
controlled by these ingredients. The pres-
ence of free lime promotes the swelling index
of the pellet.

Commercial Production of Agglomer-
ates for Blast Furnace Burdens Using a
Large Amount of High Grade iron Ore
Fines

By Y.NIWA et al.
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Effect of Raw Material Composition on
the Mineral Phases in Llime-fluxed Iron
Ore Sinter

By L.-H HSIEH et al.

In this study small tablet specimens of
powdered commercial iron ores mixed with

fluxes and kaolin were heated in a reducing
atmosphere and then cooled slowly in air to
simulate industrial sintering. The effect of
different ore and flux compositions on the
phases found in the sinter bond was studied.

An increase in basicity (Ca0/SiO,)
favoured the formation of calcium ferrite and
densification of the bond at a low sintering
temperature. The amount of calcium ferrite
decreased as the Al,O; content decreased
and the amount of reoxidized hematite
produced on cooling decreased. A decrease
in Al,O, content promoted a densification of
the bond.

An increase in MgO content, introduced
by addition of dolomite, decreased the
amount of calcium ferrite slightly. When
MgO was added in the form of serpentine the
calcium ferrite content increased consider-
ably. Increase in MgO markedly reduced the
amount of reoxidized hematite but produced
a less dense bond.

Generally the same composition and
sintering temperature produced similar min-
eral compositions in the bond independent of
the iron ore used. The only exception was
when an ore with coarse dense hematite was
used, in which case the bond contained some
unreacted hematite. The porosity of the bond
did vary with the type of ore used. Limonitic
ore produced a bond with closed pores and
less reoxidized hematite at lower temperature
and basicity than did hematite ores.

Steelmaking - Refining

A Comparison of Experimentally Measured
and Theoretically Calculated Velocity Fields
in a Water Model of an Argon Stirred Ladle
By O.J.ILEGBUSI et al.
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Kinetics of Phosphorus Reaction between lIron
Oxide Containing Slag and Molten Iron of High
Carbon Concentration under Ar-0, Atmosphere
By P.WEI et al
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Forming Processing and Construction

Simulated Rod Rolling of Interstitial
Free Steels
By P.R.CETLIN et al.

Simulations of the rod rolling of a Ti-Nb
interstitial free (IF) steel were carried out in
the ferrite (840,770,700,600,500°C) and
austenite (950°C) ranges. Typical industrial
pass strains and temperatures were em-
ployed, but the strain rates were much lower
because of the limitations of the experimental
apparatus. To allow for this difference,
“strain rate corrected” interpass times were
used. The mean flow stresses for ferrite
rolling at 700°C were observed to be similar
to those developed in the austenite at 950°C.
Industrial schedules at 950°C, as well as
strain rate corrected ones at this temperature
and at 840°C, led to mean flow stress enve-
lopes which displayed :peaks and valleys.
This is shown to result from the periodic
triggering of dynamic recryls‘tallization during
deformation, with the subsequent occurrence
of rapid metadynamic softening during the
interpass intervals. Microstructural examina-
tion of the material indicated that dynamic
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recrystallization took place in the ferrite at
840°C, whereas dynamic recovery was opera-
tive at the lower deformation temperatures.
The final mechanical properties of the mate-
rial were evaluated after the simulations, by
means of tensile tests on hollowed out tor-
sion specimens. These showed that yield
strengths of up to 420 MPa can be reached
by the warm working of IF steels. Thus the
low temperature rod rolling of IF steels has
distinct promise for the production of highly
ductile materials, with controlled levels of
yield strength ranging from 180 to 420 MPa.
In this way, the high price of IF steels can be
offset by the economies resulting from low
temperature reheating, which include lower
scale losses, and by the possible elimination
of subsequent cold drawing/heat treatment/
pickling processes.

Microstructure

Experimental Study of Dissolution of «
Phase in y/a«/7y Diffusion Couples of
the Fe-Cr-Ni System
By M.KAJIHARA et al.
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Physical and Mechanical Properties

Elastic Moduli and Internal Frictions of
Low Carbon Stainless Steels as a Func-
tion of Temperature
By M.FUKUHARA et al.

Elastic (Young, shear and bulk moduli,
Poisson ratio and Lamé parameter), longitu-
dinal and transverse internal friction values
for low carbon and -stainless steels were
simultaneously measured over a temperature
range 300-1478 and 1475K, respectively, by
an ultrasonic pulse sing-around method.
These elastic moduli decrease and Poisson’s
ratio increases with increasing temperature,
suggesting activation of shear mode in a high
temperature region. Dilational and shear fric-
tions are sensitive to recrystalization, and &
(ferritic) /v (austenitic) phase transition and
solution of precipitated carbide phases into
the austenitic matrix, respectively. A relaxa-
tion peak with an apparent activation energy
of 0.97 eV was observed at around 610 K
for the carbon steel.
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