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Preparation and Beneficiation

Effect of reduction rate on the swelling behaviour of iron

ore pellets By T. SHrMA et al.

In the present investigation an attempt has been made
to determine the effect of reduction rate on the swelling
behaviour of iron ore pellets. For this purpose two In-
dian iron ore fines from Bailadila and Noamundi de-
posits and chemically pure iron oxide were used. The
effects of parameters like, temperature, time, reducing
gas partial pressure and flow rate have been studied.

From the results obtained, it has been observed that
swelling of iron ore pellet is controlled by the rate of
reduction of iron oxide. The growth of iron whiskers is
also controlled by reduction rate.

Sintering properties of iron ore mixes containing tita-

nium By N. J. Bristow et al.

Titanium containing compounds are valuable materials
for addition to the blast furnace to extend operational
campaigns. However, the addition of these materials via
the sinter plant has been known to create problems.
This study investigates the effect of adding a titano-
magnetite to two sintering ore blends, containing 10 and
20 % pisolitic limonite respectively. The addition of up
to 2 % titanomagnetite did not affect the sintering para-
meters or sinter quality. Increasing the titanomagnetite
levels to greater than 3 % also had no significant influ-
ence on sintering but a significant deterioration in sin-
ter RDI was recorded. Results also showed that the de-
terioration in RDI was greater for greater for the blend
containing more pisolitic limonite.

SEM studies carried out on the product sinters found
most of the titanium in the glass phase. The mechanical
properties of the glass was characterised using indenta-
tion fracture mechanics. Although some difficult was
experienced, due to the small and disperse nature of the
glass, addition studies using artifically manufactured
glass indicated that the fracture toughness of the glass
decreased with increasing titanium levels. It is pos-
tulated that because glass is the weakest phase in sinter
and is widely dispersed any reduction in its fracture
toughness will increase the vulnerability of the sinter to
crack propagation, thereby increasing sinter RDI. It is
also postulated that increasing the pisolitic level in-
creased melt formation and the dispersion of the glass
phase, resulting in a further deterioration in sinter

RDL

Measurement and modeling of thermal conductivity for
dense iron oxide and porous iron ore agglomerates in
stepwise reduction By T. Akivama et al.
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Process characteristics of a commercial-scale oxygen
blast furnace process with shaft gas injection
By Y. Ouno et al.
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Smelting and Refining

A mathematical model for thermal tracking and on-line

control in continuous casting By K-H. SritzEr et al.

A mathematical model has been developed to calculate
the three dimensional and instationary temperature field
in the strand during continuous casting. The numerical
algorithm and the computer program were tested by ap-
plication to the Neumann problem for which an analytic-
al solution is available. It was found that this analytical
solution is reproduced quite closely even if relatively
coarse finite difference meshes are used. An algorithm
based on the solution of the inverse heat conduction
problem is applied to adjust the heat transfer coeffic
ents for the computer model using the results of surface
temperature measurements. Another algorithm was de-
veloped to calculate the material data from the steel
composition. This algorithm is applicable to steel
grades with low contents of alloying elements. The mod-
el fulfills the requirements concerning computing time
consumption and accuracy for an on-line application.
Results obtained with the model which is installed at
several casters are presented.

Microstructure

The effective viscosity and effective diffusivity of bub-
bles in an air-water vertical bubbling jet By M. Icucki et
al.
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