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Special Issue on Low Activation Steels

Research and Development of Iron-based Alloys
for Nuclear Technology
(Review)

By D. S. GeLLEs

This paper describes several of the nuclear materials
research and development programs that have involved
ferrous matallurgy. The research program highlighted
are as follows.

For light water reactors, corrections have been made
for corrosion of coolant piping and irradiation embrit-
tlement of pressure vessel steels. Gas-cooled reactor
concerns have included breakaway oxidation of mild
steel components, nitrided cladding materials develop-
ment, breakaway oxidation in martensitic steel and
structural materials specifications for very high
temperature. Programs on liquid metal reactor have
included efforts on void swelling resistance, piping alloy
optimization and application of mechanically alloyed
oxide dispersion strengthened steels.
development has considered first wall material opti-
mization and low activation materials development.
Descriptions of the causes and needed corrections are
given for each of these research and development prog-
rams.

Fusion alloy

Recent Research and Development of Reduced
Activation Ferrous Materials in Japan
(Review)

"By Yuzo Hosor
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Equilibrium Phase Diagram of Fe-Cr-Mn Ternary -
System

By Yukinori Murata et al.
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Effects of Ta and Nb on Microstructures and
Mechanical Properties of Low Activation Ferritic
9Cr-2W-0.2V Steel for Fusion Reactor

By Kentaro Asaxura et al.
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Mechanical Properties and Microstructure Changes
of Low-activation 3Cr-2W-V-Ti Ferritic Steels
Developed for Nuclear Applications

By Kentaro Asakura et al.
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Regular Papers
Preparation and Beneficiation

The Relationship between the Degree of Reduction
(a) and the Fraction of Reaction (f) during Re-
duetion of Ore~-Coal Mixture

(Note)

By B. B. AcrawaL
Smelting and Refining

Cold Model Study of Mixing and Mass Transfer in
LBE Process of Steelmaking

By R. P. SinGH et al.

Experiments have been conducted to determine the
mixing time and mass transfer rates between slag and
metal in an LBE model. Complete mixing time of water
has been determined by two methods — conductimetric
and chemical decolourisation. The mixing time in LBE
process under all experimental conditions was found to
be higher than that in top-blowing model. It has been
shown that the amount of bottom gas does not have
much effect on mixing time. On the other hand, mixing
time decreases as the number of porous plugs increases.
Volumetric mass transfer coefficient (Kga) for LBE
was found to be higher than that for top-blowing and
bottom-blowing processes. The Kga value was found
to decrease with increasing gas flow rate and tends to
plateaux after a certain value of gas flow rate is
reached. Mixing and mass transfer results have been
explained on the basis of overall turbulence intensity.
The model results have been compared with industrial
data.

Numerical Computations of Fluid Flow and Heat

Transfer in Gas Injected Iron Baths

By Hasmet TurkoGLU et al.

The time evolution of the flow and temperature fields
in industrial scale gas-injected molten iron baths are
numerically analyzed. For the vertical injection case, a
cylindrical vessel, containing molten iron, is considered.
For the horizontal injection system, a cubical vessel is
chosen. The Eulerian approach is used for the for-
mulation of both the gas and the liquid phase transports.
Turbulence in the liquid phase is predicted using a
two-equation k- ¢ model. A constant effective viscosity
is used for the gas phase turbulence. For the interph-
ase friction and heat transfer coefficients, correlations
from the literature are used. In order to realisticaily
model the volume expansion due to gas injection, the
computational domain is extended beyond the initial un-
disturbed liquid height.

Sulfide Capacity of Slags and the Lattice Energy
of the Component Oxides

By Eiji IcHisE et al.
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Fabrication and Forming

Effects of Carbon Content on the Diffusion Bond-
ing of Iron and Steel to Titanium

By Tadashi Momono et al.
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(820C), 3.75 % C DIRIREHHHF (FCD) & 2 iL#uE
AL7. 900°C ULTFTTESLAMFOFRMEIX, RE
BIIBLALHEBILY, BAEEOLAL & HI2HmM
L7-. L L 900°C PLETix, ULC/Ti #F OB
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Microstructure

Influence of a variety of Grain Boundary Strue-
tures on Grain Boundary Segregation
(Note)

By Shigeru Suzuxi

Mechanical Behavior l

Role of Strain-Hardening of Steel in Struectural
Performance
(Special Lecture)

By Ben Kato
1989 4£ 9 AdLBEKRFCIT b - RBEZERLSH
.
Physical Properties
Gibbs Energies of Formation of TiS and Ti,C:S; in
Austenite
By W. J Lw et al.

The Gibbs energies of formation of TiS and Ti,C.S,
from Ti, S and C solutes in austenite are evaluated on
the basis of the solubility data measured by Swisher in
Fe-C-S-Ti system. These quantities are employed in
equilibrium calculations applied to a series of Ti
bearing steels. The results indicate that Ti,C,S, is
expected to predominate in Ti-microalloyed steels,
whereas both TiS and Ti,C,S, are likely to be present
in Ti-modified extra-low-carbon IF steels. These
predictions are good agreement with the experimental
observations reported by other researchers.

Materials Characterization and Analysis

Determination of C, P and S in Steels by
Time-resolved Atomic Emission Spectrometry

By Yoshiro MaTtsumoto '
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(1) BRESHIER SN, 10 ppm BEK#E
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0.5ppm TdH » 7=,
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