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Methods for Calculation of @-8 Equilibria in
Multi-component Titanium Alloys

By Hidehiro ONODERA et al.
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Computer Simulation of Phase Decomposition
and Reversion Process in the FCC Ising Model

By Hiroshi OKUDA et al.
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Grain Boundary and Grain Growth

Review

Computer Simulation of Texture-controlled
Grain Growth

By ABBRUZZESE et al.

Based on the LSWH model a general statistical
theory of grain growth in polycrystalline materials
was developed which allows to take into account tex-
ture and drag effects. In the present paper by in-
troducing an orientation dependence of grain bound-
ary energy and mobility the texture effects were

investigated analytically and numerically. It is shown
that, very generally, grain growth leads to pro-
nounced texture changes which are accompanied by
characteristic changes of the scattering of the grain
size distribution and by peculiarities of the grain
growth kinetics, which then not even approximately
follow a ¢V2-law. It then only depends on the in-
serted values of the parameters, whether the grain
growth assumes the appearance of continuous grain
growth or of secondary recrystallization. Computer
simulations in a simplified case of only two textural
components, which is frequently found experimentally
in grain growth, are shown. This simplification allow-
ed also a comparison with the (few available) exper-
imental data. This led to good qualitative agree-
ment and by fitting the theoretical to the experimen-
tal curves allowed even a quantitative evaluation of
the involved parameters.
mental results will be discussed in this framework.

Some noticeable experi-

Research Articles

Comparison of Alloy Element Partition Beha-
vior and Growth Kinetics of Proeutectoid Fer-
rite in Fe-C-X Alloys with Diffusion Growth
Theory

By Masato EnoMoOTO.
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Theoretical Calculations of the Structures and
Energy of the X=5 Tilt Grain Boundary in
Silicon

By Masanori KoHYAMA e al.
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Atomistic Computer Simulation Studies on the
Grain Boundary Properties of Nickel-Alumi-
nide and Silicon

By Kin-ichi MAsuDA-JiNDO.
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Solidification and Others

Research Articles

Molecular Dynamics Study of Li,O-SiO, Melts
and Glasses

By Norimasa UMEsAk1 et al.
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A Latent Heat Method for Macro-Micro Mo-
deling of Eutectic Solidification

By C. S. KANETKAR el al.

Two different numerical methods were used to si-

mulate the solidification of eutectic alloys. The first
one was the classical approach based on an implicit,
one dimensional, axisymmetric finite difference meth-
od (EUCAST program), while the second one in-
volved a two dimensional control volume implicit
scheme with a boundary condition describing the
heat flux at the casting-mold interface (BAMACAST
program). To account for the heat evolution term
in the conductivity equation, an original latent heat
approach was introduced, consisting of the calcula-
tion of the latent heat evolved by the fraction of solid
formed as a function of time. In turn, the fraction
of solid has been calculated based on nucleation and
growth kinetics. The heat transfer coefficient used
for simulation was determined based on an analytical
approach for hollow cylinders.

Gray cast iron and aluminum-silicon alloys of eu-
tectic and hypoeutectic composition were used for
the validation experiments. Cylindrical bars of di-
flerent diameters were poured and the cooling curves
were recorded at various locations in the metal and
the mold. Experimental and computed data were
compared, with excellent results for solidification
time, undercooling, width of the mushy zone and
heat transfer coeflicient.

Molecular Dynamics Study of Homogeneous
Nucleation and Growth in a Metal Liquid

By Kazuo TsSUMURAYA el al.
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Heat Source Model in Arc Welding and Evalu-
ation of Weld Heat-affected Zone

By Akira OkADA et al.
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Atomic Features of the Interaction between a

Screw Dislocation and Self-interstitial Atoms
in Model Iron and Vanadium Lattices

By Eiichi Kuramoro et al.
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