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Preparation and Beneficiation

Theoretical study on an oxygen blast furnace using

mathematical simulation model By H. Yamaoka et al.
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Experimental study on an oxygen blast furnace process

using a small test plant By H. Yamaoka el al.
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Maximum injection rate of pulverized coal into blast fur-
nace through tuyeres By K. YamacucHr et al.
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Fundamental study on combustion of pulverized coal in-

jected into coke bed at high rate By C. YamacaTa et al.
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Smelting and Refining

Ironmaking and process analysis in LB furnace
By Hongyu Gou et al.
A new metallurgical reactor called the LB furnace is
currently being developed at McMaster University. A
series of experiments on ironmaking was conducted suc-
cessfully in a laboratory bench scale furnace. Sponge
iron and hot metal were produced with desired prop-
erties by using mixture of iron ore concentrate and

pulverized coal. Compositions of hot metal (except

carbon) and slag produced are similar to those of the
blast furnace products. The carbon content of the hot
metal can be effectively controlled in the range of 0.3
to 4.0% . Sponge iron can be produced with different
degrees of metallization, up to 99% . The unique design
of the reduction unit of the LB furnace has achieved its
goals : (1) the direct use of iron ore concentrate and
pulverized coal, ( 2 ) the intensive reduction reactions
(15 kg Fe/h throughput in a 8.3 c¢m reduction tube of 75
cm long, or 88 tonne Fe/d/m® of the reduction tube in-
ner volume), and ( 3 ) the complete combustion of the
gaseous reduction products in one single reactor for
high energy efficiency.

Influence of slag composition and temperature on slag

foaming By S. Kitamura et al.
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Bubble characteristics in the buoyancy region of a vertic-

al bubbling jet By M. Icucm et al.
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Microstructure

Solubility of NbC in a Ni-16 Cr-8 Fe alloy
By M. Kanwara et al.
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Influence of deformation on stability of TiC precipitates
a-Fe By S. Sarto et al.
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Mechanical Behavior

Influence of microstructure on the toughness of ‘all
weld’ multipass submerged arc welded C-Mn steel weld
deposits By P. Yoncyuth et al.
‘All weld’ deposited rectangular blocks of C-Mn steel
were prepared by the multipass submerged arc process,
using different welding currents (500-750 A) and

speeds (40-60 cm/min). A filler wire of 4 mm diameter
and a basic agglomerated flux were employed. Varying
the welding parameters influenced the macrostructure
comprising coaxial dendrites and reheat refined regions
whose amounts were determined by quantitative metal-
lography. The influence of dendrite content, on the
toughness as influenced by temperature and orientation
of the specimens (LT, TS and SL) was assesed both in
the as welded and in the heat/treated (873 K) condi-
tions.

An increase in the area fraction dendrites beyond ab-
out 37% adversely affected the toughness which was
found to be lowest in the LT direction. A post weld heat
treatment carried out at 873 K improved the overall
toughness due to spheroidization of cementite, especial-
ly within the refined equiaxed regions, resulting from
‘reheating’ during multipass deposition.

Precipitation kinetics of microalloying additions during

hot-rolling of HSLA steels By J. C. HErMAN et al.

The control of the precipitation of microalloying ele-
ments (Nb-Ti-V) during hot-rolling processes is of
prime importance for the development HSLA steels, en-
suring reproducibility and homogeneity of the mechanic-
al properties.

In the present work, the effects of processing para-
meters and steel chemistry on the precipitation kinetic
during hot-rolling, are quantified using SED method
(selective electrolytic dissolution) . Anisothermal and
isothermal precipitation kinetic in austenite during roll-
ing and in ferrite are compared and discussed. In fer-
rite, during or after transformation, an important dis-
tinction is made between coherent and incoherent pre-
cipitated forms. The coherent preciptation kinetic,
which appears to be very fast in ferrite at high temper-
ature, is studied by hardness measurements. It is shown
that cooling rates higher than 20°C s ™! are needed to
avoid coherent precipitation on the runout table of a
finishing mill.
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