
Table of Contents

Preface

In Memoriam Professor J.A. Verö
F. Tranta, B. Verő and M. Káldor 1

Local-Nonequilibrium Effects in Rapid Solidification
S.L. Sobolev 5

On the Morphological Transition from Cellular to Planar Growth at High Solidification
Velocity
A. Ludwig and W. Kurz 13

Influence of Melt Undercooling on the Microstructure of Fe-Ni Droplets Produced in the
Cambridge 6.5 m Drop-Tube
A.F. Norman, F. Gärtner and A.L. Greer 21

Use of Texture Analysis for the Characterisation of Cu - 30 at.% Ni Droplets Solidified at
Selected Undercoolings
F. Gärtner, A.F. Norman, K. Eckler, A.L. Greer and D.M. Herlach 29

Microstructural Development in Undercooled and Quenched Ni3Al Droplets
H. Assadi, M. Barth, A.L. Greer and D.M. Herlach 37

Grain Refinement in Solidification of Undercooled Ni-Cu Melts
K. Eckler, M. Schwarz, A. Karma and D.M. Herlach 45

Microstructures of Rapidly Solidified Cu-Hf Alloys
B. Kuznicka, K. Haimann and W. Dudzinski 51

Microgravity Solidification of Immiscible Alloys
J.B. Andrews, L.J. Hayes, Y. Arikawa, J.S. O'Dell and A.B. Cheney 59

Eutectic Growth and the Influence of Gravity
R.W. Smith 67

Chill Casting of Al-Pb- and Al-Bi-Alloys in Aerogel Crucibles during a Parabolic Flight
G. Korekt and L. Ratke 81

Liquid Metal Processing Using the Drop Tower at ZARM, Bremen, Germany
M.C. Tunnicliffe, M. Kaya, W.M. Gallerneault, R.W. Smith and G. Campbell 89

A New Type of Drop Tube
M. Meier, O. Hinrichs and H.J. Rath 95

Polyurethane Foams Formed in a Microgravity Environment
K. Kück, S. Lutz and M. Meier 101

Influence of Gravitation on Growth Rate and Quality of Aqueous Soluble Crystals
V.A. Brailovskaya, V.V. Zilberberg and L.V. Feoktistova 109

Diffusion in Liquid Pb-Au Binary System 113

Paratellurite Single Crystal Growth at Low Gradient Conditions
V.M. Holovey, N.N. Tkachenko, M.I. Holovey, P.P. Puga and D.B. Goer 119

The Numerical Modelling of Microsegregation in Alloy Steel Systems
D.H. Kirkwood 123

Morphology and Segregation Behaviour in Directionally Solidified Copper-Manganese
Alloys with Compositions near the Melting Point Minimum
G. Zimmermann and A. Schievenbusch 133

Calculation of Phase Diagram and Solidification Paths of Ternary Alloys: Al-Mg-Cu
Y. Zuo and Y.A. Chang 141

The Effect of Temperature Gradient Zone Melting on Solute Profile during Solidification of
0.8 % C Steel
A. Turkeli and D.H. Kirkwood 149

Experimental Study and Simulation of Solidification in Composite-Added Microalloyed
Steel Ingots
A. Stovpchenko 157

Crystal Growth Simulation: From Fractals to Compact Growth
L. Török 163

Calculation of Dendrite Tip Temperature during Constrained Growth
I. Kuti and A. Roósz 169

Solidification and Gravity IISolidification and Gravity IISolidification and Gravity IISolidification and Gravity II
ISBN(softcover): 978-0-87849-728-7     ISBN(eBook): 978-3-0357-0506-5



The Isothermal Dendritic Growth Experiment
M.E. Glicksman, M.B. Koss, L.T. Bushnell, J.C. LaCombe and E. Winsa 179

Simulation of Side Branch Development in Thermal Dendritic Grains
R. Sasikumar and E. Jacob 191

Instability of Coarse Microstructures during Equiaxed Growth
M. Rettenmayr and O. Pompe 201

Dendritic Growth in Undercooled Melt with Forced Convection
Y. Miyata and T. Umemura 209

Directional Solidification of Succinonitrile within the Porous Network of an Aerogel
K. Grosse and L. Ratke 215

Microstructural Evolution during Directional Solidification of Superalloy CMSX-6
D. Ma and P.R. Sahm 223

Three Dimensional Observation of Directional Solidification Front by Forced Decanting
D. Ma and P.R. Sahm 229

Experimental Study of the Development of Sidearms in Dendrites
J. Dahlström and H. Fredriksson 235

An Influence of the Mg Content on the Structural Composition of the Al-Zn-Cu-Mg Alloys
M. Warmuzek 243

Evolution of the Microstructure during Solidification of Immiscible Alloys
L. Ratke 251

Numerical Modelling of Microstructure Evolution in Castings of Immiscible Alloys
S. Drees and L. Ratke 265

New Insight on the Solidification of Al-In Monotectic Alloy
B. Vinet and J.J. Favier 271

Experimental Results to the Displacement of Droplets by the Solidification Front in Near
Monotectic Alloys
H. Neumann and C. Kühtz 277

The Effect of Convective Instability on Coupled Growth of Hypermonotectic Alloys
L.J. Hayes and J.B. Andrews 283

Directional Solidification of Al-Al3Ni Eutectic Alloys in an Aerogel Furnace
T. Buchholz, J. Alkemper, K. Murakami and L. Ratke 291

Viscosity Investigations in Eutectics
F. Herwig and W. Hoyer 297

Thermodynamics of Irregular Eutectic Growth
W. Wołczyński 303

Influence of Control and Material Parameters on Regular Eutectic Growth and
Interlamellar Spacing Selection
W. Wołczyński and B. Billia 313

Interlamellar Spacing in Al-Si Eutectic Growth Controlled by Temperature Gradient
W. Wołczyński, B. Billia and K. Rabczak 323

Gravity Influenced Convection in Al-Ni Melt
V. Mertinger, G. Szabó, P. Bárczy, Á. Kovács and G. Czél 331

Influence of Release and Transport of Latent Heat on Solidification Behavior in Faceted
Crystal
K. Kuribayashi, Y. Inatomi, S. Endoh and H. Sakuta 339

Single Crystal Growth Mechanism of YBCO Superconductive Oxide
Y. Shiohara 347

Evidence for a Coupled Growth of the Properitectic α-Ti and the Peritectic γ-TiAl in Binary
Titanium Aluminides
J. Laakmann, P. Busse, S. Rüllenrath and F. Meissen 355

The Effects of Vertical Magnetic Fields on Segregation in HgCdTe
D.A. Watring 363

Permeabilities for Interdendritic Melt Flow through Equiaxed Aluminium Castings
C.J. Paradies, L. Arnberg, H.J. Thevik and A. Mo 369

Deformation Behavior during Solidification of Steels and Aluminium Alloys
T. Nakagawa, P. Suvanchai, T. Okane and T. Umeda 377

Formation of the Sulfide Inclusions during the Solidification of Cast Fe-Mn-C-S Alloys
A. Chojecki and T. Bogacz 385



Displacement on the Surface Mould and Metal during the Solidification of Nodular
Graphite Iron Castings
Z. Gedeonová, S. Bodi, J. Dúl, G. Nándori and L. Vigh 391

Relation between the Volume Change during the Solidification of Lamellar and Ductile Cast
Iron and the Crystallization Sequence
G. Nándori 399

Experimental Determination of the Influence of Casting Conditions on the Solidifaction of
Zinc Die Castings
F. Klein and P. Wimmer 409

Numerical Simulation of the Solidification of Zinc Die Castings
F. Klein, E. Pokora and J. Dúl 415

Experimental Study into the Mechanism of Formation of Cone of Crystals in a Steel Ingot
I. Zigalo and Y. Pavlenko 423

A REM Tracer Study into Mechanism and Kinetics of Steel Ingot Solidification
I. Zigalo, Y. Pavlenko and Y. Grishchenko 429

Solidification of In-Situ Aluminium Composites
J.E. de Bie, L. Froyen, P. Lust and L. Delaey 435

Kinetic Diffusional Model of Transient Growth of Multi-Layer Nodular Grains
E. Fraś, W. Kapturkiewicz and A.A. Burbielko 443

Diffuse Interface Approach to Crystal Nucleation
L. Gránásy 451

Interfacial Phenomena during Melt Processing of Ceramic Particle-Reinforced Metal
Matrix Composites Part I. Introduction (Incorporation) of Solid Particles into Melts
G. Kaptay 459

Interfacial Phenomena during Melt Processing of Ceramic Particle-Reinforced Metal
Matrix Composites Part II. Interfacial Force between a Spherical Particle and an
Approaching Solid/Liquid Interface
G. Kaptay 467

Method for Estimating Solid-Solid Interface Energies in Metal-Ceramic Systems: The
Aluminium - Silicon Carbide System
G. Kaptay 475

Development of Gas-Solid Structures at Various Orientations of the Solidification Front
with Respect to the Earth Gravity Field
V. Shapovalov 485

Nonequilibrium Crystal Growth and Kinetic Roughening in Greatly Undercooled Ge and
Ge-2at%Sn
D. Li, K. Eckler and D.M. Herlach 489

The Dynamic Tests of the UMC Capsule
G. Czél, L. Papp and U. Kaczmarczik 495

The Prediction of the Microstructure of Cast Iron Using Thermal Analysis 503

Temperature Distribution of Transient Crystallizer
M. Réger 511

On the Transition of Solidification Mechanisms in Highly Undercooled Germanium
D. Li, K. Eckler and D.M. Herlach 517


	Table of Contents

