
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
  

 ISBN: 978-1-7138-7140-8 
ISSN: 1757-8981 

6th International Conference on 
Advances in Solidification 
Processes (ICASP-6) 
 

Le Bischenberg, France 
19 – 24 June 2022 

 

 

IOP Conference Series: Materials Science and Engineering 
Volume 1274 

 



Printed from e-media with permission by: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY  12571 

 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 

 

 

 

 

 

 

 

 

 

 

 

 

 

This work is licensed under a Creative Commons Attribution 3.0 International Licence.  

Licence details: http://creativecommons.org/licenses/by/3.0/. 

 

No changes have been made to the content of these proceedings. There may be changes to pagination  

and minor adjustments for aesthetics. 

 

Printed with permission by Curran Associates, Inc. (2023) 

  

For permission requests, please contact the Institute of Physics 

at the address below. 

  

Institute of Physics 

Dirac House, Temple Back 

Bristol BS1 6BE UK 

 

 

Phone:    44 1 17 929 7481 

Fax:   44 1 17 920 0979 

 

techtracking@iop.org 
 

 

Additional copies of this publication are available from: 

 

Curran Associates, Inc. 

57 Morehouse Lane 

Red Hook, NY 12571 USA 

Phone:  845-758-0400 

Fax:      845-758-2633 

Email:   curran@proceedings.com 

Web:     www.proceedings.com 



TABLE OF CONTENTS 

 

6th International Conference on Advances in Solidification Processes 20-24 June 2022, Le 

Bischenberg, France  

Peer Review Statement  

Medium Range Ordering in Liquid Al-Based Alloys: Towards a Machine Learning Approach of 

Solidification ........................................................................................................................................................ 1 

P Jarry, N Jakse 

A 3D Characterization of Equiaxed Grains Induced by Mediated Nucleation in Additively 

Manufactured Inconel 718 .................................................................................................................................... 8 

I Cazic, M Engstler, J Zollinger, J Ghanbaja, M El Kandaoui, B Appolaire 

Twinned Dendrites in CrB-Structured Intermetallic NiGd ................................................................................. 14 

T Niersbach, M Kolbe, M Becker, F Kargl 

Characterisations of the Al-Mn Intermetallic Phases Formed Under Pulse Magnetic Fields 

Solidification ...................................................................................................................................................... 20 

K Xiang, S Huang, J Mi 

β Grain Refinement During Solidification of Ti-6Al-4V in Wire-Arc Additive Manufacturing 

(WAAM) ............................................................................................................................................................. 26 

J. R. Kennedy, A.E Davis, A.E. Caballero, E.J. Pickering, P.B. Prangnell 

Effect of Eu and P Additions with Ta Grain Refiner on the Solidification Microstructure of Al-7Si-

0.3Mg Alloys ...................................................................................................................................................... 34 

I Spacil, P Schumacher, J Li 

Revealing Atomic Structure Evolution of an Al-1.5Fe Alloy in the Liquid State Using X-Ray Total 

Scattering and Empirical Potential Structure Refinement .................................................................................. 40 

S Huang, L Qin, J Zhao, K Xiang, S Luo, S Michalik, J Mi 

The Cooling Rate Effects on the Nb-B Inoculant Potential of Refining Grains and Dendritic Scale 

in 6201 Alloy ...................................................................................................................................................... 46 

F E Saldanha, S M A Sousa, G L Gouveia, J E Spinelli 

Large-Scale Phase-Field Simulations for Dendrite Growth: A Review on Current Status and Future 

Perspective.......................................................................................................................................................... 52 

T Takaki 

The Effects of Melt Pool Geometry and Scan Strategy on Microstructure Development During 

Additive Manufacturing ..................................................................................................................................... 64 

Alexander F Chadwick, Peter W Voorhees 

Effects of Melt Pool Flow on Porosity Levels in Arc Welding ........................................................................... 70 

F. Wu, K. V. Falch, M. Drakopoulos, W. U. Mirihanage 

Effect of Laser Scanning Velocity on the Microstructural Changes and Mechanical Properties of the 

H13 Steel Part Treated by Laser Surface Remelting .......................................................................................... 76 

Jichang Xie, Ruifeng Di, Jishuai Li, Yanan Liu, Rija Nirina Raoelison, Mohamed Rachik 

Grain Structure Predictions for Metallic Additive Manufacturing Processes ..................................................... 83 

D Dreelan, A Ivankovic, D J Browne 



Microstructural Transition and Grain Selection Across the Wire/Powder Interface in Hybrid 

Additive Manufacturing ..................................................................................................................................... 90 

I Ushakov, A Aaddi, J Wursthorn, D Daloz 

Understanding Ni-Modified AlSi10Mg Alloys from Slow to Rapid Solidification............................................ 96 

DA Moura, GL Gouveia, G Figueira, P Gargarella, JE Spinelli 

Influence of Nanoparticles on Melting and Solidification During a Directed Energy Deposition 

Process Analysed by Simulation ....................................................................................................................... 102 

G Zheng, R Laqua, P Rey, M Salgueiro, M Gipperich, J Riepe, J Jakumeit 

Rapid Solidification During Welding of Duplex Stainless Steels – in Situ Measurement of the 

Chemical Concentration by Laser-Induced Breakdown Spectroscopy (LIBS) ................................................ 108 

L Quackatz, A Griesche, T Kannengiesser 

Modelling of Microstructures Development in Laser Powder Bed Fusion Process – Application to 

IN718 Superalloy .............................................................................................................................................. 116 

T Camus, D Maisonnette, O Baulin, O Senninger, G Guillemot, C A Gandin 

Ultrasonic Melt Processing Upon Direct-Chill Casting of Aluminium Alloys ................................................. 122 

D G Eskin, T Subroto, A Priyadarshi, C Beckwith, K Pericleous, I Tzanakis 

Thermomechanical Analysis of the Solidification of Fused Cast Alumina-Zirconia-Silica 

Refractory Blocks ............................................................................................................................................. 129 

T Houdard, I Cabodi, P Vespa, F Pigeonneau, C-A Gandin 

In-Situ Experimental Investigations of the Morphological Characteristics of Plumes and Chimneys 

Formed During the Directional Solidification of a Binary Alloy ..................................................................... 136 

Alok Kumar, Arvind Kumar 

On Modelling Conjugated Heat Transfer in the Thin Slab CC Mold and Solid Shell Formation 

Under the Applied EMBr .................................................................................................................................. 142 

A Vakhrushev, E Karimi-Sibaki, M Wu, A Ludwig, G Nitzl, Y Tang, G Hackl, J Watzinger, J 

Bohacek, A Kharicha 

Influence of Stirring Process During Slurry Formation on the Casting Defects and High-

Temperature Fatigue of Rheocast AlSi7Mg Alloys .......................................................................................... 148 

P Zaffarani, Q Zhang, A E W Jarfors, G Timelli 

Modeling the Fluid Flow for Recent Solidification Experiments in Microgravity Electromagnetic 

Levitation ......................................................................................................................................................... 154 

G P Bracker, R W Hyers 

Potential Eutectic Accumulation in Single Crystal Turbine Blade Due to Geometry Effect: A 

Numerical Study ............................................................................................................................................... 161 

H J Zhang, X S Liu, D X Ma, A Ludwig, A Kharicha, M H Wu 

Forecasting the Steelmaking and Casting of a Medium Manganese Steel ....................................................... 167 

B. Santillana, R. Rana, A. Burghardt 

Numerical Modelling of Porosity with Combined Gas and Shrinkage Effects in HPDC ................................. 172 

U Godwal, S Bhagavath, B Ghaffari, M Li, P D Lee, S Karagadde 

High-Precision Solidification Simulation by Estimating Heat Transfer Coefficients Through Data 

Assimilation...................................................................................................................................................... 180 

Y Natsume, T Oikawa, M Ohno 



Anisotropic Mechanical Behaviour of Nickel Based Single Crystal Superalloy CMSX-4 for 

Prediction of Grain Recrystallization During Homogenization Heat Treatment Following 

Solidification .................................................................................................................................................... 186 

E Hazemann, Y Zhang, K Inal, Ch A Gandin, M Long, N T Niane, A Pinto Mora, V Maguin, M 

Leduc, V Jaquet, M Bellet 

Gabriel Faivre: His Legacy on Eutectic Solidification ..................................................................................... 194 

S Akamatsu 

Observation of Peritectic Couple Growth for a Hyper-Peritectic Alloy Under Microgravity 

Conditions ........................................................................................................................................................ 201 

A Ludwig, J P Mogeritsch 

In-Situ Investigation of the Solidification Dynamics in an Irregular Eutectic Alloy ........................................ 207 

S Mohagheghi, S Bottin-Rousseau, M Şerefoğlu 

In Situ Solidification of Eutectic Al-33wt%Cu Droplets .................................................................................. 214 

J Valloton, N Mahdi, L Rabago, J Chung, H Henein 

Microstructure Evolution During Directional Solidification of Off-Eutectic Al-Cu-Mg Alloys ...................... 218 

Dominic Ezemenaka, Samuel Small, Amber Genau 

Pseudo-4D View of the Growth and Form of Crystallographically ‘locked’ Eutectic Colonies ....................... 225 

P Chao, G R Lindemann, A J Shahani 

Formation of Locked-Lamellar Grains in a Slightly Hypoeutectic Al-Al2Cu Alloy During Thin-

Sample Directional Solidification .................................................................................................................... 232 

M Medjkoune, S Bottin-Rousseau, L Carroz, G Prévot, B Croset, J S Micha, S Akamatsu 

The Effect of Sr Modification on the Eutectic Structure of AlSi7Mg Alloys at Different Purity 

Levels ............................................................................................................................................................... 239 

Ozen Gursoy, Giulio Timelli 

On the Role of Interfacial Segregation on Graphite Shape in Cast Irons ......................................................... 245 

J Lacaze 

Preliminary System for Data Assimilation to Infer Material Parameters from Directional 

Solidification Experiments: Twin Experimental Study Using Phase-Field Method ......................................... 252 

Y Imai, S Sakane, M Ohno, H Yasuda, T Takaki 

Simulation of Dendritic Grain Structures with a Cellular Automaton – Parabolic Thick Needle 

Model ............................................................................................................................................................... 260 

Y Wu, O Senninger, Ch-A Gandin 

Time Evolution of Interface Shape Distribution of Equiaxed Dendrite: A Phase-Field Study ......................... 266 

Munekazu Ohno, Mikihiro Kudo, Geunwoo Kim, Ryo Yamada, Yasushi Shibuta, Tomohiro 

Takaki 

Effective Evaluation of Permeability for Interdendritic Fluid Flow Using Adaptive Mesh 

Refinement: Phase-Field Lattice Boltzmann Study .......................................................................................... 272 

Y Mitsuyama, S Sakane, T Takaki 

Data Assimilation for Dendritic Solidification with Melt Convection: Phase-Field Lattice 

Boltzmann Study .............................................................................................................................................. 278 

Ayano Yamamura, Shinji Sakane, Munekazu Ohno, Hideyuki Yasuda, Tomohiro Takaki 



2D Multi-Phase-Field Lattice Boltzmann Simulations of Semi-Solid Shear Deformation .............................. 285 

N Yamanaka, S Sakane, T Takaki 

A Sharp-Interface Mesoscopic Model for Dendritic Growth ........................................................................... 292 

Mitja Jančič, Miha Založnik, Gregor Kosec 

Phase-Field Lattice Boltzmann Model of Growth and Buoyancy Driven Motion of Dendritic 

Particles: The Effect of Coriolis Force ............................................................................................................. 299 

L Rátkai, L Gránásy, T Pusztai 

The Macrosegregation Behaviour of Fe-C-Cr-Mo Type Steel in Laboratory Scale Model Ingot. ................... 307 

Y Sumi, S Narita, M Yamashita 

Characterisation of Mesosegregations in Large Steel Ingots ............................................................................ 314 

L Gutman, J R Kennedy, F Roch, A Marceaux dit Clément, L Salsi, J Cauzid, B Rouat, H 

Combeau, M Založnik, J Zollinger 

Macrosegregation Maps in Industrial Continuous Casting Low Alloyed Steel Ingots ..................................... 319 

M Gennesson, S Evrard, Y Amhoud 

Simulation of Macrosegregation in Continuous Casting of Steel Based on Large-Eddy Simulation 

Turbulence Model and Meshless Solution Procedure....................................................................................... 326 

K Mramor, R Vertnik, B Šarler 

Computational Fluid Dynamics Calculations of Binary Representation of Ni-Base Superalloy 

Solidification in Frustum Geometries ............................................................................................................... 333 

J D T Allen, N Green, N Warnken 

Observation of Grain Motion During Semisolid Deformation by Using 4D-CT and 3DXRD ........................ 339 

T Narumi, K Ohta, M Ohta, T Numata, K Asahi, R Katsube, H Yasuda 

Investigation of Al-20Sn-10Cu Alloy Directional Solidification by Laboratory X-Radiography .................... 345 

G Reinhart, F Ngomesse, F. Bertelli, P Benigni, A Campos, H Nguyen-Thi 

Microstructure Evolution Induced by Solidification and Ferrite–austenite Massive-Like 

Transformation in Fe–C Alloys ........................................................................................................................ 351 

S Tsuji, T Nanri, T Narumi, R Katsube, H Yasuda 

Growth of Si Particles and Al Dendrites During Solidification of a Hypereutectic Al-Si-Cu Alloy ................ 357 

G Zimmermann, L Sturz, E Schaberger-Zimmermann, Ch Pickmann 

Effect of Zn Addition and Natural Aging on the Microstructure and Mechanical Properties of 

Secondary AlSi7Cu2 Alloys ............................................................................................................................. 363 

G Scampone, O Gursoy, S Brutti, G Timelli 

Microstructural Study of Containerless Solidification of Al-5wt%Ce Alloy .................................................... 369 

J Valloton, S C Vogel, H Henein 

Solidification of Al-Mn-Based Alloys Under Various Processing Parameters ................................................. 375 

B Markoli, B Leskovar, A Zaky, I Naglič 

Microstructural Characterization and Mechanical Properties Investigation of Nemalloy HE700 

Alloy: Effect of Pre-Solidified Grains .............................................................................................................. 382 

T. Aziz, K. Sadayappan, A. Phillion, S. Shankar 

Author Index 

 




