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Steel matrix syntactic foams are fascinating materials with great development potential.
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Their properties include low weight, a metal foam-like response to compressive load
and a strength levels exceeding other steel foams. The wide range of matrix/filler
combinations possible will allow their fine-tuning to application requirements once
structure-property relationships are fully understood. The image shows the fracture

surface of a powder metallurgical 316L foam containing 5 wt.-% of glass microspheres,

see the article by Dirk Lehmhus and co-workers. Unlike cenospheres, the glass
microspheres disintegrate during processing, resulting in a glass phase (medium gray

phase, light gray: 3161 matrix) embedded in between matrix grains and at inner surface

of pores. The latter mark the original position of the microspheres.
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Using carbon composite pellets as a raw
material for iron making processes has
the great potential as it can derive the
following advantages simultaneously:
(i) Replacing expensive coke with
relatively less expensive carbon sources,
(ii) Producing agglomerates from
cheaper raw materials, and (iii) Making
the process towards higher carbon
utilization. However, they also pose
challenges in terms of strength and
making the reactions happen at desired
conditions. A review on these aspects
has been presented here.

The morphology of carbon-free
bainite ferrites BFs and remained
austenite films which are located
between them and acicular ferrite
containing dislocation are presented
in figure a. The morphology of
martensite M and dislocations

D in acicular ferrite are indicated

in figure b.
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To calculate the defined comprehensive
mass action concentration N, of iron
oxides in the selected slag systems, a
thermodynamic model for calculating
the mass action concentrations of
structural units or ion couples in
Ca0-5i0,-MgO-FeO-Fe,0,-MnO-
ALO,-P,0, type slags, i.e., the IMCT-N,
model, has been developed. The cover
shows the reliable agreement between
the calculated comprehensive mass
action concentration N, , of iron
oxides by the developed IMCT-N,
model and reported activity a

of iron oxides in 13 slag systems at
different temperatures. The determined
comprehensive mass action
concentration N, of iron oxides can
be successfully applied to predict the
oxidation ability of metallurgical slags.

A 3D 3-phase (steel, slag and gas)
AOD model with an industrial
relevant geometry including six
nozzles has been used to predict
fluid flow, turbulence and bubble
characteristics as well as fluid-slag
dispersion. Also, two different gas
flow rates have been simulated. This
new findings opens up for further
investigations of gas-metal reactions
in the AOD converter.

In this study, the effect of intercritical
annealing on the microstructure
and mechanical properties with
C-partitioning is investigated for

a high strength transformation-
induced plasticity steel (TRIP steel).
The partitioning of C to austenite
during intercritical annealing are the
main contributions to the austenite
stability is confirmed by direct
experimental evidence (WDS). After
heat treatment, C atoms mainly
exist among the granular retained
austenite and the M/A islands.
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The linear expansion of the alumina
crucibles used in this density
measurement is about 1.65-2.07 at the
temperature range from 1510 to 1610°C.
The linear expansion increases linearly
with an increase in temperature.
Crucible 1 and 3 seem to have the same
expansion coefficients, but crucible 2
has alower expansion coefficient than
those of crucible 1 and 3.

A novel prediction model is developed
for real-time forecasting the steel
temperature during LF refining
process. In order to obtain good
continuous prediction capability, a
hybrid predictor is firstly developed
by combining first principle method
with data-driven modeling technique.
Thereafter, a modified ensemble
learning algorithm is introduced for
further boosting prediction accuracy.

‘ During induction hardening of helical

gearwheels made of 42CrMo4 heat-
treating steel using spray cooling,

a self-tempering was performed.
The result of the heat treatment is
analyzed with the aid of hardness,
residual stress, and distortion
measurements. The obtained
hardening results demonstrate the
equivalence of self-tempering and
conventional furnace tempering.

A thermodynamic model for calculating
the mass action concentrations

of structural units in Fe-P binary

melts based on the atom-molecule
coexistence theory, i.e.,, AMCT-N,
model, has been developed and verified
through comparing with the reported
activities of both P and Fe in Fe-P
binary melts with mole fraction x,, of

P <0.33 in a temperature from 1406 K

to 1973 K. The cover shows that the
calculated mass action concentration
N, of P can correlate a very good 1:1
corresponding relationship with the
reported activity @, , of P relative to pure
liquid P(l) as standard state.
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Structure development during sintering,
model and final foam structure
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This paper deals with the kinetics

of solid phase decarburization of
HCFPs in microwave heating filed.
Apparent activation energy of the

solid phase decarburization reaction
is calculated and restrictive step and
the mechanism is also obtained.

The optimum conditions of solid
phase decarburization of HCFP by
microwave heating are also concluded.

In comparison with blast furnace,
the second peak of liquid iron flow
at the later stage of tapping, which
mainly results from the expansion of
taphole diameter, is a distinguishing
feature of COREX melter gasifier
hearth. The practical experience
shows that depressurization tapping
and improving the clay properties are
effective measures to minimize the
second peak of liquid iron flow.

The influence of increasing phosphor
content on the flowability, the effect
on the infiltration of ZrO, open foam
ceramics, the martensite formation
as well as the resulting mechanical
properties and the surface tension

of high alloyed Cr-Mn-Ni as-cast
steels are studied. The elongation
properties are not influenced by
increasing phosphor content.

316L steel matrix syntactic foams
are produced via MIM and using
soda-lime borosilicate hollow glass
microspheres as filler. Structural
development is evaluated using
metallographic, image analysis

and FIB preparation as well as

EDX analysis techniques. Mechanical
behavior is studied under quasi-
static compressive and tensile load
and qualitatively linked to structural
features.
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