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Simultaneous Injection of Pulverized Coal and
Dolomite into Blast Furnace Tuyeres

By Chisato YAMAGATA et al.
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Solidification Processing

Mathematical Representation of the Velocity
Temperature and Solid Fraction in an Electromag-
netieally Stirred Solidifying Melt

By Olysegun Johnson ILEGBUSI et al.

A mathematical model has been developed to describe
the velocity, temperature and solid fraction in an elec-
tromagnetically stirred Al-5%Cu alloy in which 15%
B,C particles were initially suspended. In the model, we
allowed for the rheology of the melt-solid slurry and
the release of latent heat either at the melt-solid inter-
face, in the bulk or at an intermediate stage between
those extremes. The calculations have shown that the
evolution of the temperature and solid fraction profiles
were not significantly affected, either by the stirring
rate or by the choice of the location of release of latent
heat.

Fabrication and Forming

An Assessment of the Heat and Fluid Flow Phe-
nomena inside Plasma Torches in Non-transferred
Arc Systems '

By Amjad H. DiLawaRI et al.

A mathematical representation has been proposed to
represent the behavior of non-transferred arc plasma
plumes without the need specify the temperature and
velocity of the plasma gas upon exiting the torch. The

need to make this assumption has been the principal
drawback of plasma modeling efforts to date. In the pres-
ent work we postulate an idealized shape for the plasma
column within the torch, with a constant heat generation
rate per unit volume and then solve the coupled heat
flow and fluid flow equations both within and outside
the torch. The computed results, in the generation of
which allowance has been made for heat exchange be-
tween the plasma and the torch walls, were very in-
teresting, in that they showed that the temperatures and
velocities found for the plasma plume were relatively
insensitive to the dimensions postulated for the plasma
column. Indeed, for the particular conditions examined a
nearly 17-fold change in the volume of the arc column
produced only a 13.5% difference in the maximum exit
temperature from the torch. It follows that by making
“reasonable assumptions” for the dimensions of the arc
column one may provide fairly good predictions for the
temperature and velocity profiles in the plasma plume;
in fact the perdictions based on this model were found
to be in very good agreement with experimental measure-
ments. Another potentially interesting finding was that
any initially imposed swirl on the plasma gas was over-
whelmed by the thermal expansion of the plasma within
the torch; in fact very special arrangements would be
needed in order to produce a strong swirl in the exit gas.

Mechanical Behavior

The Effects of Grain Boundary Phosphorus
Segregation and Heat Treatment on Toughness of
9% Ni Steel and Its Welded Joint

By Osamu FurukiMI et al.
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Surface and Environment

Corrosion Behaviour of the FeCrVRu System in
Reducing Aeid Solution

By Sie Chin TioNG ei al.

The corrosion behaviours of Fe24Cr6V alloys con-
taining 0.12,0.24 and 0.35 wt% Ru additions in non-
oxidizing acid solutions were studied by means of the
electrochemical and Auger electron spectroscopic tech-
niques. The weight-loss measurements show that the
addition of Ru to the Fe24Cr6V alloy in the composition
range 0.12 to 0.35% is very effective in increasing the
corrosion resistance of this alloy in a 5% H,SO, acid
solution at 70 and 98°C, respectively. Also, the addition
of Ru to the Fe24Cr6V alloy is found to be beneficial in
the concentration range 0.24 to 0.35% range when the
alloy is exposed to 5% HCI solution at 70 and 98°C, re-
spectively. AES results reveal the spontaneously passi-
vated -film formed on the Fe24Cr6VRu alloy system in
5% HCI solution at 25°C are enriched in Cr and V but
depleted in Ru.

~ Brazing of Alumina to Copper Using Cu-Ti-Co
By Toru Kuzumaki et al.
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Matgrials Characterization and Ana’lysis

A Method of Observing Fine Preclpltates in’
Alloys with a Field-ion Microscope
(Review)

By Minoru Wapa et al.
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