Euro Powder Metallurgy 2024

Congress & Exhibition
(Euro PM 2024)

Powering the Powder Metallurgy Future

Malmos, Sweden
29 September - 2 October 2024

Volume 1 of 2

ISBN: 979-8-3313-1338-8



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

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

Copyright© (2024) by European Powder Metallurgy Association (EPMA)
All rights reserved.

Printed with permission by Curran Associates, Inc. (2025)

For permission requests, please contact European Powder Metallurgy Association (EPMA)
at the address below.

European Powder Metallurgy Association (EPMA)
1 Avenue du Général de Gaulle

60500 Chantilly

France

Phone: +33 ())3 44 58 15 24

www.epma.com

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

VOLUME 1

SESSION 01: NON FERROUS MATERIALS

Microstructure and Compression Properties of Cu-Graphite Composites Prepared Via Spark Plasma

STNEETIIIE .ttt ivieeeeii ettt e R bbb et eE R e R e R e b et e r e Rt bRt e e n e b r s

Jaroslav Kovacik, Dariusz Kotacz, Marcin Lis, Joanna Kulasa

Recent Advances of Lithography-Based Metal Manufacturing of COpper..........ccevvvvrierieeneeneeieeiesienene

Santiago Cano Cano, Paul Peritsch, Johannes Bosters, Atul Anand, Christian Gierl-Mayer,
Gyérgy Harakaly

Study of the Nanoprecipitation of Gamma' (Ni3Al) Phase in New Nickel-Based Alloy for Molten

T 1 [ AT o110 & PP

Adrien Delagnes, Yann de Carlan, Clémence Hamann, Brigitte Bacroix, Jacques Perrin-
Toinin, Olivier Taché

SESSION 03: APPLICATIONS - TRANSPORT

Additive Manufactured Components in Engine and Fuel Cell Applications - From Prototyping to

Dedicated Production DESIZI .........cviiriiriiiiiiiieiieiee st sr e sr e r e

Wolfgang Schoeffmann, Christof Knollmayr, Kambiz Mehrabi

Assessment of Residual Stresses and Microstructure of Additively Manufactured Components in

SEITUCTUIAL STEEL ....uuviiiiiiii it e e e e s et et e e e e s e e bbb e e e e e e s e e bbb aaeeeeeessabbbeaeeeeesssasbbeees

Henrik Karlsson, Rasha Alkaisee, Peter Harlin, Rasmus Kristensen, William Hearn, Eduard
Hryha

Low Loss Electrical Steel Packages Manufactured by Screen Printing ..........c.ccocvevevinininiiniicienencnennns

Inge Lindemann-Geipel, Kay Reuter, Tillmann Simon, Bruno Weise, Torsten Mix, Thomas
Studnitzky, Thomas Weiﬁgd’”ben Thomas Welﬁgdrber

SESSION 04: POWDERS FOR AM

Powder Emissivity and Its Correlation with the Quality of Printed Parts in Metal Binder Jetting..............

Andrea Cogotti, Sebastian Boris Hein, Lea Reineke

Production of High Silicon Aluminium Powders with Tailored CTE............c.ccooiiiiiiinicnciccs

Federico Simone Gobber, Giorgia Lupi, Antonio Pennacchio, Marta Ceroni, Marco Actis
Grande, Riccardo Casati

Study of the Influence of the Porosity of Stellite 6 Powder on the Microstructure and Wear

Properties of Coatings Proceddes by Laser Cladding Technology ............ccocvvvviiiiiiiiiniiiiiccccieee,

Maria Azpeleta, Piera Alvarez, Igor Ortiz, Asier Arizmendiarrieta, Diego Montoya



SESSION 08: HIGH ENTROPY ALLOYS1

Design of High Fracture Toughness Structural Materials by Adjusting Microstructure and

Mechanical Properties of Fe7Cr7-XNi4+xTiMo High-Entropy AllOYS ......ccccvviiiiiiiiniiiiiiicc e, 69
Juan Cornide Arce, Daniel Cuenca Fernandez, Noemi Encinas Garcia, M. Isabel Lasanta
Carrasco, German Alcala Penades, Emilio Frutos Torres

Development of Nb-Base Alloy Powders for AM, MIM Or HIP of Components for Application in

Ultra-High Temperature ENVITONIMENTS ........ccviviiiiiiiiiii st 76
Melanie Stenzel, Bahar Fayyazi, Shaumik Lenka, Nicolas Sim, Yining He, Thomas Wagstaff,
Yuji Ishino, Pimin Zhang

Production and Nondestructive Characterization of Novel High Entropy ALlOYS ......cccovvveiiiiiinienienieneeienns 84
Giil Cagri Sahin, Cihan Temiz, Ilven Mutlu

SESSION 11: POWDER REUSE & RECYCLING FOR AM

Development of a Method for Quality Control and Reprocessing of Metal Powders in Metal Binder
1S5 1T USRI PRRUSTTRN 90
Michael Norda, Jan Henrik Liibbe, Frank Petzoldt, Ralf M. Glibe

Effect of Powder Variability (batch Variability, Reuse and Storage) in a Laser Powder Bed Fusion

g (0T oTT S PO R PP ERRR 99
Gilles Gaillard, Mathieu Soulier, Camille Flament, Pascal Faucherand, Vincent Bonnefoy,
Victor Chastand, Christopher Marchand-Maillet, Guillaume Bonnefont

Investigating the Influence of Powder Recycling on Microstructural Characteristics and Mechanical
Performance of Additively Manufactured 316L Stainless Steel.........ccoviiiiiiiiiiiiiiiiriceeee e 108
Mohammadreza Jandaghi, Johan Moverare

Recycling of 316 L Powder and Scrap from Additive Manufacturing Processing ............cceveververeeresinsinnnnnns 115

Liviu Brabie, Eduard Hryha, Annika Strondl, Sofia Kazi, Pelle Mellin, Tatiana Fedina,
Lindsay Leach

SESSION 13: BINDER JETTING

3D Metal Binder Jetting Green Parts Microstructure Metrics for Sintered Parts Macroproperties

D (Te 1o T ) 4 AT 123
Rocio Muiioz Moreno, Ariadna Marin Camara, Maria Teresa Pérez Prado, Sergi Bafaluy,
Federico Sket

FAST/SPS: New Industrial Post-Process for Full Densification of 3D Complex Shape from AM
Sinter Based TeChNOIOZIES..........iirieirieiieiiiie ettt et nn e reenneene s 132
Arnaud Fregeac, Romain Epherre, Céline Larignon, Jennifer Mackie, Yannick Beynet

Influence of Binder Characteristics on Binder Saturation and Wetting Behavior in Metal Binder
JEELIIIE ¢ 141
Lea Reineke, Sebastian Boris Hein, Regina Schlegel

Sinterability Assessment and Microstructural Development in Metal Binder Jetting ............coccocvnienienennns 149
Shandra Sainz, Julia Perez de Arriluzea, Iiiigo Iglesias, Evelin Cardozo, Odei Ruiz, Nerea
Ordas, Iiiigo Iturriza



SESSION 14: APPLICATIONS - BIOMEDICAL

Development, Structural Characterization, and Laser Beam Powder Bed Fusion of Ti/Nb/Ta Alloy
POWAETS ...ttt ettt e e ettt e e e ettt e e e ettt e e e eatae e e e bt e e e e atbeeeeeataeeeebaeeeeasbaeeeabaeeesabeeeaanbbeeeabeeeesaareeas 158
Markus Weinmann, Melanie Stenzel, Jan Johannsen, Christian Lauhoff, Thomas Niendorf

Effect of Powder Surface Oxides in Ensuring a Reproducible Homogenous Microstructure in
Powder Processed Mg-0.0Ca ALLOY .......c.uiuiiiiiieiiiii i 166
Eshwara Nidadavolu, Martin Wolff, Thomas Ebel, Regine Willumeit-Romer

Sintering of Novel Bioresorbable Mg-Sr-Ca Alloys for Biomedical Applications...........ccoccevvevvinenininennnnns 174
Ava Azadi Chegeni, Eoin O’Cearbhaill, Mert Celikin

SESSION 14: APPLICATIONS - BIOMEDICAL (POSTERS)

Production and Nondestructive Characterization of Novel Beta Type Ti-Mo-Sn Based Alloys ...........cccoueeee. 182
Cihan Temiz, Ilven Mutlu

SESSION 15: MAGNETIC MATERIALS - PROCESSING

Analysis of a Powder Metallurgical Production Route for Nanocrystalline Soft Magnetic

(010710101031 1S 1L TP PP PP 188
Merlin Thamm, Inge Lindemann-Geipel, Christoph Héhnel, Shufan Wang, Yuanbin Deng,
Christoph Broeckmann, Thomas Wentzlik, Tobias Trupp, Thomas Weifigdirber

Application-Driven Intelligent Scan Patterns in Additive Manufacturing.............ccccoovveiiiiicinincicincieen, 196
Paria Karimi, Esmaeil Sadeghi

L-PBF of Fe-Si6,5% Soft Ferromagnetic Powder: Thin Walls Structures While Processing a
COMPLEX MALEIIAL. ...ttt b e bt bt hb e e b b e eb e bt e bt et e e s b e s beesbe e sreenne e e 203
Thomas Kairet, Loic Malet, Stéphane Godet, Erin Kuci

Optimizing the Production Process of NAFeB Magnets ........cccoveiiiiiiiieineaie et 212
Lars Wimbert, René Lindenau, Bettina Neumann, Edwin Schnaider

SESSION 16: AM BEAM BASED TECHNOLOGIES - CU & CU BASED ALLOYS

Advances in Powder Bed Fusion Electron Beam (PBF-EB) of CuCrZr: Achieving Optimal

Microstructure and Mechanical and Thermal Performance...........ccccovvvvviiiiiiiiiiiiiiiieec e 220
Francisco Canillas, Nerea Ordas, Ernesto Urionabarrenetxea, Marcelo Roldan, Evelin
Cardozo, Carlos Bloem, Edgar Leon-Gutiérrez

Microhardness and Microstructural Evolution of Additive Manufactured GRCop-42 by Electron

Beam POWAET BEA FUSION ...vvvviviiiiiiiiiiiieitiiiettsssessseseessesessessssssessesssesssssesasssesesssssesssssssasssssssssesssesssssessressssssssrsnes 227
Geethapriyan Thangamani, Matteo Vanzetti, Stefano Felicioni, Elisa Padovano, Federica
Bondioli, Anna Koll

SESSION 18: HOT ISOSTATIC PRESSING

Combining AM and HIP for Speed and Performance..............cceviiiiiiniiiiiieniiesiie e 235
Anders Magnusson, James Shipley, Johannes Gdrdstam



Optimisation of Degassing Metal Powders with Optical Emission Spectroscopy........c.cvvvririveivereninienennnnns 241
Erik Cox

Investigation on Numerical Simulation Technology of Hot Isostatic Pressing Near Net Forming for
Dual Phase Stainless STEEL.......c.cviiiiiiiiiiiiiiiii 246
Zhanfang Wu, Lida Che, Kai Wang, Zhoujin Lv, Xiangyang Li

Taming the Cracks: Overcoming Strain Age Cracking in an Additively Manufactured Non-

Weldable Ni-Base Superalloy Through HIP..........coooiiiiiiiii e 254
Ahmed Fardan Jabir Hussain, Johannes Gdrdstam, Hdakan Brodin, Eduard Hryha

SESSION 19: APPLICATIONS - NUCLEAR

Elaboration of ODS Austenitic Steel from High Energy Horizontal Attritor .........cccooeevveiieienienie e 261
Paul Baret, Xavier Boulnat, Yann De Carlan, Laurent Chaffron, Damien Fabrégue, Joel
Malaplate

High Density Radiation Shielding of CWC-RSB Composite for Fusion Reactor: A Critical Review ............. 268

Suresh Srinivasan, Joe Gillham, Jessica Marshall

Modelling of the Fuel Sintering PrOCESS .........cuciiiiriiiiiiiiiicieec e s 277
Gaelle Raveu, Jérémy Bischoff, Frederic Viry, Patrick Namy, Julie Pérard, Keerthanan
Kandeepan, Adrien Collin de l'hortet

Study of the Feasibility of Processing P91 Steel Alloy Via Binder Jetting for Energy Sector
JN o] 0 o1 o) s T TR PO TP PP RO PR ST OPPOPT 283
Asier Lores, Naiara Azurmendi, Ifiigo Agote, Xabier Gomez

SESSION 19: APPLICATIONS - NUCLEAR (POSTERS)

Development of High Temperature Brazing of CWC/RSB to Steel Joints for Fusion Reactor.............cc........ 289
Suresh Srinivasan, Joe Gillham, Jessica Marshall

Modelling of the UF6 to UO2 Conversion PrOCESS........cccuiiiiiieiiiniinie sttt 297
Antoine Marie, Jeremy Bischoff, Cedric Nicollet, Frederic Viry, Patrick Namy

SESSION 20: METAL INJECTION MOULDING

A Study on a Method of Sinter Joining in Metal Injection Moulding Process ...........cccovvvvieiniiniinicneneene. 303
Mikael Luoto, Enrico Daenicke, Ralf Miiller, Thomas Hartwig

A Synergy Approach Integrating Master Alloy Design and Powder Injection Moulding for High-
Performance Interconnectors Leveraging SOFCs INAUSLIY .....ccvviiiiiiiiiiiiiiiiee s 311
Juan Jimenez, Javier Hidalgo, Cristina Berges, Roberto Campana, Gemma Herranz

High Entropy Alloy Components Prepared from Commodity Alloys and Metal Injection Moulding ............. 319
Alberto Meza, Andrea Alonso, Lucia Garcia de la Cruz, José Manuel Torralba

Sintering Atmospheres for the Vacuum Sintering of 316L Stainless Steel ........ccooceeiiiiiiiiiiiiiiiieie e 324
Giorgio Valsecchi, Giorgio Valsecchi



SESSION 23: MAGNETIC MATERIALS - PROPERTIES

Fracture Toughness and Grindability of Sintered Nd2Fe14B Hard Magnets ............ccocvvvvineiiniininencnenen, 330
Markus Schneider, Kevin Haffke, Dennis Wawoczny

Maximization of Magnetic Saturation and Permeability of Amorphous Powder Cores.........cccoovvvvrvrivrneenne. 339
Angel Sota Muiioz, Nerea Burgos, Jose Manuel Martin, Valentina Zhukova, Julian Gonzalez,
Mihail Ipatov, Mikel Osinalde

The Size Effect of the Strength of Sintered Nd2Fe14B Hard Magnets ..........cccceeeriniiinininiienene e 347
Markus Schneider, Wawoczny Dennis, Kevin Haffke

SESSION 23: MAGNETIC MATERIALS - PROPERTIES (POSTERS)

Geometric Microstructural and Functional Properties of Mechanically Modified FeSiAl Soft

MAGNETIC POWAETS ...ttt sttt ettt s b b e e bt e e e e R e e eR e e nb e b e e b e e snesneesreenneenis 355
Soundariya Ravi, Maria Faberova, Radovan Bures, Viadyslav Kostiuk, Vasily Milyutin,
Robert Dzunda, Zuzana Bircakova

Oxidation in Fe-Based SMC POWAETS .........ccociiiiiiiiiii i s 363
Vignesh Mohan, Christian Gierl-Mayer, Elisabeth Rauchenwald, Christoph Vogler

SESSION 24: AM BEAM BASED TECHNOLOGIES - IN-SITUALLOYING

Increasing Chemical Homogeneity in In-Situ Alloying in Laser Powder Bed Fusion of Metals by
Targeted Raw Material SEIECHION. ......c.iiiiiiiiici et 372
Felix Groffwendt, Nick Hantke, Jan Sehrt, Sebastian Weber, Jonathan Lentz

Powder Functionalization of Pure Cu with Ag for Improved PBF-LB/M Processability...........ccccoeroveivrnieenne. 381
Giorgia Lupi, Federico Gobber, Giovanni Carlucci, Marco Actis Grande, Riccardo Casati

Thuli Mkhaliphi

SESSION 27: APPLICATIONS - ENERGY

Assessment of Surface Roughness in Additively Manufactured Channels for Fluid Applications .................. 396
Erika Tuneskog, Lars Nyborg, Karl-Johan Nogenmyr

Co-3YSZ Functional Layers on Monoliths Produced by Direct Ink Writing for Catalytic

PN o] o) o721 ) PP 404
Seyed Ali Razavi, Miguel Morales Comas, Maria Isabel Serrano Carreno, Luis Miguel Llanes
Pitarch, Jovdi Llorca Pique, Gemma Fargas Ribas

High Entropy Alloys Resistant to Hydrogen Embrittlement: Influence of Composition &

B e oL A g (o3 10V TR 410
Maria de Nicolas-Morillas, Alberto Meza, Venkatesh Sivagnana Kumaran, Adrian Cotobal,
Diego Iriarte, Daniel Martin, Srdjan Milenkovic, José Manuel Torralba



Lessons Learnt - Development of Additive Manufacturing for Soft Magnetic Electric Motor

(00344101038 1S) 1L O TP 418
Tomi Lindroos, Timo Kinos, Atte Antikainen, Tuomas Riipinen, Aino Manninen, Jan Ove
Odden, Andrea Bertinetti, Jenni Pippuri-Mdkeldinen

SESSION 28: HIGH ENTROPY ALLOYS 11

Hot Pressing Process Optimization of High Entropy Alloys Using Elemental Powder Mixtures .................... 427
Carlos Belei, Zuzana Kovacova, Johannes Bieg, Erich Neubauer

Influence of Cr/Ni Ratio on the Formation of C14 Phases in a Ti7Nb6Cr(4-X)Ni(1+x)VAl
Refractory High Entropy ALLOY ...ccueeiiiieiieiie ettt e nne s 436
Juan Cornide, Marta Parra-Martinez, Daniel Cuenca Fernandez, Emilio Frutos Torres

Influence of Powder on Phase Transformation in AICoCrFeNi High Entropy Alloy Obtained by
DS S RSP TTRPRPR 441
Adrien Saviot, Sophie Le Gallet, Pierre Sallamand, Jean Marie Jouvard

SESSION 31: AM SINTER BASED TECHNOLOGIES - MATERIAL EXTRUSION
TECHNOLOGIES 1

Exploring the Impact of Cost-Effective Surface Treatments on the Roughness and Geometry of FFF
SINEETEA PATES ...ttt bbbt s e s bRt r et h e nn e r e ene s 449
Asier Lores, Iiiigo Agote, Xabier Gomez, Unai Andrés

Insight into Sintering Mechanism and Optimization of Fused Filament Fabrication of H13 Tool
Jordan Lacorne, Aurélien Etiemble, Sandra Simon, Romain Faye, Xavier Boulnat, Eric Maire

Material Extrusion Additive Manufacturing (MEX-AM) of Copper Heat Sinks: Process

Development, Product Design, and Process OptimiZation ............cccoouerirereiinieenenenese e 464
Kunal Kate, Pavan Kumar Ajjarapu, Aparna Munjuluri, Bikram Bhatia, Julio Izquierdo, Rajiv
Malhotra, Saleh Khanjar, Tommy Roussel

SESSION 32: SUPER ALLOYS & HIGH TEMPERATURE MATERIALS

ABD®-1000AM: A Highly Processible Superalloy for Additive Manufacturing, Computationally

Designed for 1000°C APPLICATIONS .....c.veviiriiiiiriiiiieieie st 474
Solange Vives, Yining He, Pimin Zhang, Dominic Peachey, John Clark, Zara Hussain,
Thomas Wagstaff, André Nemeth, David Crudden

Corrosion Testing of High-Performance Stainless Steels in Liquid Lead ..........cccoccooviiieiiiiiiiiecneee, 483
Facundo Masari, Pér Olsson, Peter Szakalos, Monica Campos Gomez, Jose Manuel Torralba
Castello

Production and Characterization of Novel Superalloys by Powder Metallurgy Method............ccocoevviivinnennn. 490

Giil Cagri Sahin, Ilven Mutlu

Study of Thermal Mechanical Properties of Inconel 718 Reinforced with Ceramic Particles
Manufactured by Plasma Metal Deposition (PMD) .........ccociiiiiiiiiiiiiii e 496
Pier Paolo Curti, Enrique Ariza, Evich Neubauer, Michael Scheerer, Nils Stelzer, Lubos Baca



SESSION 34: DESIGN & MODELLING I

Determination of Process-Related Time-Dependent Sinter Strain and Viscosity to Simulate
Distortion in Sinter-Based Additive Manufacturing ...........ccocvvviieriiriiiiiiniiisiee s 504
Frederik Tischel, Vasily Ploshikhin

Modelling of the Sinter Hardening Behavior of Astaloy® CrS........cccooviiiiiiiiiiiiieciceree s 512
Michael Andersson, Pernilla Johansson, Heike Heinrich

Modelling Surface Densification Rolling of Powder Metal Gears ...........ccocvvvrieiieiiiiniiisieieene s 520
Philipp Scholzen, Michael Andersson

Numerical Assessment of the Effect of Cold Rolling and Case Hardening on the Fatigue Strength of
SINEEIEA STEEL.....eeeieeiteiie ettt h bt e bt e bt e b e e s bt s b e e s Re e sbe e sbe e Rt enn e ennean e e nbeenre e reenneenne s 528
Oliver Schenk, Ali Rajaei, Alexander Bezold, Christoph Broeckmann

SESSION 35: LIGHT MATERIALS - ALUMINIUM BASED MATERIALS

Aluminium Scandium Powder Alloy Development for Hydrogen Storage Valve.........c.ccoovvviiiiininciinenen, 537
Hans-Wolfgang Seeliger, Hans-Wolfgang Seeliger, Tillmann Neu, Francisco Garcia-Moreno,
Paul Kamm

Investigation of High-Productivity Parameter Sets for L-PBF of Next Generation Al-Sc-Alloy.........c.cccv..... 543

Daniel Rommel, Christopher Schunk, Christoph Wielenberg, Frank Palm
Optimized Heat Treatment Process of Al-Mn-Cr-Zr Alloys Printed by Powder Bed Fusion - Laser
Sven Bengtsson, Dmitri Riabov

Study of the Change in Scale for the Sintering of an Aluminium Alloy Powder by Spark Plasma

VIS 310 T TP ST TP PSS T PP PRTPRPRPPON 558
Mathias Moser, Mostapha Ariane, Laurent Buisson, Rémi Augustin, Pierre Sallot, Frédéric
Bernard

SESSION 36: SURFACE & SAFETY OF POWDERS

Changes in Powder Surface Chemistry During Reuse of 316L in Powder Bed Fusion - Laser Beam.............. 565
Sofia Kazi, Lindsay Leach, Eduard Hryha

Influence of Surface Modification of Powders by Fluidized Bed on the Microstructure and

Properties of Parts Produced by Selective Laser MeItiNg.........cccoviviiriiiiiiinie et 572
Neyder A. Sandoval, Alejandro S. Villanueva, Joaquin R. Ramos, Belen Torres, Pilar R.
Herrero, Sandra C. Cifuentes, Sophia A. Tsipas

Surface Chemistry Assessment of Aluminum-Based Alloy Powders Through Triboelectric Charging ........... 578
Ali Alagha, Mathilde Rossier, Emilio Galindo, Martin Conlon, José Muiiiz, Kamran Azari,
Evan Butler-Jones, Mathieu Brochu

Toxicity Tests on Respirable Powder Particles, Extracted Using Air Classification from L-PBF
POWARTS ...ttt bbbttt h et bt e b £ e b e e R ke oAb e e b b e e b e e SE £ e eRe e Rt SRRt eR R e eR £ e b e e Re e EeebeenneeRe e naeenas 584
Pelle Mellin, Hanna Nilsson Ahman, Tatiana Fedina



SESSION 36: SURFACE & SAFETY OF POWDERS (POSTERS)

Lead Sulfide Nanoparticles (Pbs): Preparation and Characterization.............ccecveeveriiininisienieesese e 592
Jose Brant de Campos, Kelen Venancio dos Santos, Camila Pelicarto Alves da Silva Botdo,
Eustaquio de Souza Baéta Junior, Leticia dos Santos Aguilera, Suzana Bottega Peripolli,
Fernando Massa Fernandes

SESSION 39: AM SINTER BASED TECHNOLOGIES - MATERIAL EXTRUSION
TECHNOLOGIES 11

Evaluation of Biopolymers to Produce Metal Or Metal-Ceramic Feedstocks for Eco-Sustainable
Composite EXtrusion MOAEING. .......cc.oiiiiiiiiiiiiei e 597
Neyder A. Sandoval, Edwin A. Murillo, Sophia A. Tsipas

Influence of Feedstock Formulation on Steel Processability by Extrusion Based Additive
IMANUTACKUTIIIE ..ottt sttt b et e e ae e h e e b e bt e bt e st e R e e s b e e e R e e e Rt e b e e mn e e R e e eR e e nE e e b e e b e e snesnnenreenneenas 603
Aurélien Etiemble, Sandra Simon, Claire Rigollet

Polylactic Acid (PLA) as Backbone for the Fused Filament Fabrication (FFF) of Aluminium .............ccccov.. 611
Christian Kukla, Vahid Momeni, Stephan Schuschnigg, Clemens Holzer

SESSION 40: MOLYBDENUM & TUNGSTEN BASED MATERIALS

Corrosion and Tribological Characterizations of a Recycled Tungsten Carbide Powder ...........cccccevovevvrnnnne. 619
Alexandre Mégret, Loic Prince, Véronique Vitry, Fabienne Delaunois

Electron Beam Powder Bed Fusion of Refractory MetalS...........ccooeiiriiiniiiiieeie e 626
Alexander Kirchner, Uwe Gaitzsch, Daniel Dorow-Gerspach, Benedikt Distl, Marie Franke-
Jurisch, Chongliang Zhong, Thomas Weifigdrber

Laser Powder Bed Fusion and Hot Isostatic Pressing of Pure Molybdenum: Physical and
Mechanical Properties at Elevated TEMPEIatures ............cuoerviiiiiiieienisese e 633
Aurore Leclercq, Thibault Mouret, Viadimir Brailovski

Production of High-Temperature Structural Materials Using a Slurry-Based Feedstock Process.................... 641
Hagai Peled

SESSION 42: DESIGN & MODELLING 11

A Rationalization of Material Characterization and Fluid Modelling Interdependencies ..........cccccocvvvevrrnenne. 647
Alexander Klein, Klaus Plewa, Heinz Walter, Volker Piotter

Fully Coupled and Efficient Simulation of a Hot Isostatic Pressing Furnace.............cccoovvvvniviiiiinnnciennee, 651
Zhenghua Yan, Yan Liu, Zhoujin Lv, Jiawei Li, Chang Gao, Wen Qi, Anders Eklund

Using In-Situ Process Monitoring to Enhance the Homogeneity of Printed Ti-6Al-4V Alloy
MIiCTOStIUCUIES @t OVETNANZS ...c.vveurieirieiiiriie ettt et r e nn e nr e re e reen e e nneenis 658
John J Power, Mark Hartnett, Denis P Dowling



SESSION 42: DESIGN & MODELLING II (POSTERS)

Constitutive Modeling of Sintering of Cemented Carbide Aiming for Robustness...........ccccevvvvereniiiiiinnnnn,
Louise Rosenblad, Per-Lennart Larsson, Hjalmar Staf, Henrik Larsson

Low Level Device Subsystem Telemetry Data Sharing from Every Job to Enable Job Comparasion

ANd Process CONIOL........iiiiiiiiiiii s
Sergio Puigardeu Aramendia, Diana Canto Estany, Miquel Saula, Macia Sole, Ariadna Marin
Camara

SESSION 43: LIGHT MATERIALS - TITANIUM BASED MATERIALS

Anomalous Solidification Behaviour of Ti-Nb-Ta Alloys Under Rapid Cooling Conditions ............cc.ccevvneee.
Theo Mossop, Mert Celikin, David Browne

Development of High Strength Ti-Cu Based Alloys with Equiaxed Grain Growth Produced Via

Plasma Metal Deposition for AeroSpace APPlICALIONS ........cccveviiierririiiiiinieieeeese e s
Ella Staufer, Christian Edtmaier, Jelena Horky, Thomas Klein, Duyao Zhang, Mark Easton,
Martin Schmitz-Niederau, Elisabeth Ballok

VOLUME 2
L-PBF Printing of 7075 Aluminium Powder Modified Using a Pure Ti PVD Coating : In-Situ

A e (O RN 1) 4 T TSP P U P PP OTPTOTPOPT
Thomas Kairet, Axel Hemberg, Stéphane Godet, Loic Malet

SESSION 43: LIGHT MATERIALS - TITANIUM BASED MATERIALS (POSTERS)

Influence of Temperature of Sintering Process Using Spark Plasma Sintering Method on the

Properties of Ti0.5C00.5 and Ti0.65W0.35 SINLETS .......ccvviriiiiiieieie st
Dariusz Kolacz, Marcin Lis, Katarzyna Bilewska, Matgorzata Kaminska, Joanna Kulasa,
Karol Krukowski

SESSION 44: SIMULATION & PREDICTION FOR POWDER PRODUCTION

CFD Efficient Simulations to Predict Particle Size Distributions of Gas-Atomized Powders of
Different Materials Obtained With DIfferent GaseS .........cciiiiiiiiiiiiiiiiiiiiiiii e aans
Alejo Avello, Ernesto Urionabarrenetxea, Jose Manuel Martin

Numerical Simulation of the Impact of Gas Type on Supersonic Gas Flow in a VIGA Atomizer for

DY = 721 B a0} 1 G g e Ta 11 o] 5 (o) o T
Baraa Qaddah, Pierre Chapelle, Bernard Dussoubs, Nicolas Rimbert, Alexandre Piaget,
Alireza Arbab, Pascal Lamesle

Predicting Powder Spreadability to Improve Layer Quality in Powder Bed Processes..........cccovevvenvieniennnenns
Aurélien Neveu, Filip Francqui



SESSION 47: HARD METALS & CERMETS - ALTERNATIVE BINDERS

Effects of Nickel Content and Sintering Methods on Microstructure and Micromechanical

Properties Of WC/NT COMPOSILES ......cvivirriiririiiiieieieiie sttt st sr bbbt sn e sr e r e ee s
Hossein Besharatloo, Ahmed Zegai, Saghar Fooladimahani, Caterina Chirico, Luis Llanes,
Begoiia Ferrari, Antonio Javier Sanchez-Herencia

Influence of Various Alloying Elements on WC-Ni Hardmetals Produced by FAST .........ccccooiviiiiiiineene.
Mathias von Spalden, Anne Vornberger, Johannes Pétschke

Martensitic Phase Transformation in Cemented Carbides with Steel-Based Binder..........ccccoevviiiiiiiinnnnnne.
Saba Mohammadpour Kasehgari, Lisa Toller-Nordstrém, Annika Borgenstam

SESSION 47: HARD METALS & CERMETS - ALTERNATIVE BINDERS (POSTERS)

Carbon-Doped FeMn-Based Binders for Tungsten Carbide............ccovviiieniiiiiiiiiciicneesee s
Arnaud Leclef, Alexandre Mégret, Arnaud Tricoteaux, Véronique Vitry

SESSION 48: AM BEAM BASED TECHNOLOGIES - PROPERTIES 1

Evaluation of the Mechanical Strength of AISi10Mg Manufactured by Laser Powder Bed Fusion --

The Impact of the Laser CONtOUr STrAtEZY .........oivveiieiieriieieeie et e e sreesreenes
Irma Heikkild, Irma Heikkild, Oliwer Gustavsson, Cameron Blackwell, Aneta Chroztek-Mroz,
Martina Meisnar, Laurent Pambaguian, Oskar Karlsson

Experience in AM & HIP of Ni-Based SUPEralloys ........ccccuriiirieiiierieiininisiseeese e
Anna Larsson, Denis Oshchepkov, Johannes Gardstam, James Shipley

Influence of Powder Moisture on the Quality in Laser Beam Powder Bed Fusion (PBF-LB/M) ....................
Jan Johannsen, Sachin Abraham, Torben Dorbandt, Maximilian Kluge, Sebastian Matthes,
Streinz Maximilian

Understanding the Differences in Microstructural Evolution Between Additively Manufactured and
Conventional 18Ni(300) Maraging Steel Upon Post-Processing Heat Treatment..........c.cccveveeieneeierieenenenne.
Shahrzad Sajjadivand, Mert Celikin, Mark Hartnett

SESSION 48: AM BEAM BASED TECHNOLOGIES - PROPERTIES I (POSTERS)

Influence of Powder Characteristics on Mechanical Behavior of Additively Manufactured Alloys ................
Shahzad Salam, Ichiro Mitama, Takuma Sakata

SESSION 50: FERROUS MATERIALS - STAINLESS STEEL

A PBF-LB/M Process for an Austenitic High Nitrogen Steel..........cccooviiiiiiiiiiiiiiieeee e
Felix Radtke, Markus Mirz, Klaus Dollmeier, Simone Herzog, Christoph Broeckmann

An Innovative Approach to the Additive Manufacturing of High Nitrogen Austenitic Stainless Steel ............
Louis Becker, Felix Radtke, Jonathan Lentz, Simone Herzog, Christoph Broeckmann,
Sebastian Weber

Densification of Metal Powder Extruded AISI 904L to Increase Corrosion ResSistance ........ccccccoeevvvvveeeeeniinns
Alexandru Sorea, Peter Valler, Peter Kjeldsteen, Phillip Hjelmeborn Kaae



SESSION 51: POWDER RECYCLING & SUSTAINABILITY

An Approach to Evaluate Quality and Sustainability for Powders Produced by a Lab - Scale
J AN (03114 TR U 827
Federico Simone Gobber, Marco Actis Grande, Paolo Claudio Priarone

Recycled Ti-6Al-4V Powder Processed by Fusion Granulate Fabrication (FGF) and MIM in
Comparison to Commercial Plasma Atomized POWAEr...........cccooviiiiiiiiiicceee s 833
Wolfgang Limberg, Marcus Rackel, Florian Pyczak, Thomas Ebel, Regine Willumeit-Roemer

Recycling and Reconditioning of Additive Manufacturing Metallic Powders by RF Plasma

[ 15111 L SR 841
Jochen Altenberend, Ophélie Bailly, Elodie Cabrol, Richard Dolbec, Hocine Si Mohand,
Pierre Van Wijk, Romain Vert

SESSION 51: POWDER RECYCLING & SUSTAINABILITY (POSTERS)

Metal Powder Production from Machining Metal Scrap Using Centrifugal Atomization............c.ceevverveennne. 851
Jordi Pijuan, Héctor Maicas, Sasha Cegarra, Ricardo Hernandez, Tomas Baldi, Sergi Font,
Jaume Nin

SESSION 52: FAST/SPS PROCESSES

FAST/SPS: Industrial Post-Process for Full Densification of 3D Complex Shape from Additive
IMANUTACKUTIIIE ..ttt ettt ettt b et e e ae e bt e bt ekt e bt e st e b e e e b e e e b e e bt e bt e mn e eh b e eb e e bt e bt e b e e s bt s nnesneeaneenis 856
Arnaud Fregeac, Romain Epherre, Jennifer Mackie, Yannick Beynet, Céline Larignon

Hybrid Field Assisted Sintering as an Semi-Automated Process for Cost-Effective Production of
High Quality Big VOIUME SAMPIES.......ccviiiiiiiiiiiiiiieie st 865
Damian Karpowicz, Katarzyna Jach, Marcin Rosinski

Toward a Spark Plasma Sintering Digital Twin Using a Deep Learning-Based Approach .........c.cccocevevrnenne. 873
Damien Sicard, Frederic Bernard, Mostapha Ariane, Foad Naimi

SESSION 52: FAST/SPS PROCESSES (POSTERS)

Material Approach and Modelling of the Thermo-Electro-Mechanical Sintering Process for the
Dimension Control of Complex Shape Parts.........ccccovvoviiiiiiiiici e 880
Khalil Chaaban, Mostapha Ariane, Victor Szczepan, Jean-Philippe Chateau-Cornu

Upgraded Field Assisted Sintering Technology Latest Devices and Applications ...........c.ccoevevevenineninennnen, 889
Damian Karpowicz, Damian Karpowicz

SESSION 55: HARD METALS & CERMETS - MICROSTRUCTURES & PROPERTIES

Advanced Characterization of Cemented Carbides Sintered Under Different Conditions ............cecevvveereerninnns 897
Daniela Sandoval Ravotti, Valdimir Girman, Richard Sedlak, Marc Serra, Laura Larrimbe,
Marco Mendez



Functionally Graded Hardmetal Systems for Applications Requiring Corrosion and Abrasion

RESISTATICE ... ivvii e ettt ettt e e ettt ettt e et e e ettt e e e ettt e e e et beeeeeatbeeeabaeeeeasbeeeeeasaeeeassaeeeaasbeeeeanbaseesabbeeeaasbeeeeansaeeessbenas 905
Sandra Tedeschi, Fransisca Pirone, Mattia Garabelli, Domenico Ruggiero, Gian Pietro De
Gaudenzi

Influence of Sintering Pressure Cycle and Composition on the Processing of Ti(C,N)-Based

Angel Biedma, Marcos Garcia, Maria de Nicolds, Elena Gordo

SESSION 56: AM BEAM BASED TECHNOLOGIES - PROPERTIES 11

Assessing the Fatigue Behavior of Different Powder Bed Fusion Additive Manufacturing

Technologies Stainless Steel 316 L Specimens Through the Stiffness Method..........ccccoevieiniiiie e, 921
Milad Bemani Lirgeshas, William Sjéstrom, Sergi Parareda, Stefan Roos, Marc Mares,
Antonio Mateo, Andrey Molotnikov, Raj Das, Carlos Botero, Daniel Casellas

Influence of the Process Atmosphere on the Microstructure and Impact Toughness of PBF-LB/-EB
AIST 318LN Duplex Stainless STEEL .........ooiriiiriiiiiiiiie s 929
Jonas Koob, Markus Mirz, Marie Luise Scheck, Anke Kaletsch, Christoph Broeckmann

Influences of Process Parameters on Failure Mechanisms of Additively Manufactured 16MnCr5
Under Cyclical LOAING .......ooviiiieiiiiiiieiie ettt sttt r e n e e e e b e b e e b e e e e e sreenneenas 937
Tobias Hajeck, Christian Weif3, Christoph Broeckmann, Constantin Hdfner

Laser Powder Bed Fusion and Directed Energy Deposition of a Novel Hot Work Tool Steel : A

COMPATALIVE STUAY ..ttt sttt ettt h e s bt e s b e e eb e e b e e as e eh bt eh b e eb e e bt e b e e be e s besbeesbeenbeenneenis 943
Faraz Deirmina, Eleonora Bettini, Sasan Amirabdollahian, Jonathan Hann, Zhao Zhao,
Giorgia Lupi, Sylvain dossin, Massimo Pellizzari, Riccardo Casati, Arne Rottger, Paul
Davies, Nikhil Dixit

SESSION 56: AM BEAM BASED TECHNOLOGIES - PROPERTIES II (POSTERS)

Size-Dependent Microstructure of Electron Beam Melted Ti-6AI-4V AIIOY ........cccviiriiinieiiiiene s 952
Firat Memu, Nuri Durlu

SESSION 58: FERROUS MATERIALS - TOOL STEEL

Fatigue Strength of Heat and Surface Treated Maraging Steel Manufactured by L-PBF............c.cccocvinnene 959
Tugce Tekin, Francesco Naclerio, Rasim Ipek, Alberto Molinari

Printing, Debinding and Sintering of H13 Tool Steel Processed Via Material Extrusion Additive
IMANUTACKUTIIIE ..ottt e et et e e s s b s b e e Rt e et e e es et en e e nr e e n e e e e nnennnenreenreenis 967
Mahmoud Naim, Mahdi Chemkhi, Delphine Auzene

Transformation-Induced Plasticity in Additively Manufactured Tool Steel ...........cccocvviiiiiiniiiiniie, 973
Hossein Eskandari Sabzi, Andrew Hamilton, Xinjiang Hao, Pedro Rivera, Gill Thornton

SESSION 59: INNOVATIONS IN POWDER PRODUCTION

Innovations in Centrifugal Atomization: A Focus on Al-Based Metallic Glasses ..........cccoovervrivvricrineieeneenne 979
Sasha Cegarra, Jordi Pijuan, Sergi Dosta, Vicente Albaladejo-Fuentes, Maria Dolores Riera



Insights into Atomization Parameters and Aluminium Alloy Powder Quality in Centrifugal
J N T o 1111221 (o) s W OO RRTRUTOTRUPT 985
Ananthakrishna Sajithkumar, Jordi Pijuan, Maria Niubo, Yunhui Chen, Mark Easton

Small Batch Powder Production for Additive Manufacturing by Ultrasonic Atomization...........ccc.ccervverernnns 992
Alexander Holzer, Peter Nahringbauer, Lukas Stark, Christian Gierl-Mayer

Ultrasonic Atomization of Soft Magnetic Fe-Based ALIOYS ......cccooviiiiiiiiiiiic e 1000
Peter Nahringbauer, Alexander Holzer, Elisabeth Rauchenwald, Christian Gierl-Mayer

SESSION 60: FAST/SPS MATERIALS

A Comparison Between Spark Plasma Sintering (SPS) and Rapid Sinter Pressing (RSP) for

Sintering of W-Cu Composites at LOW TeMPEIature........ccouerveriiriiirieiie e 1008
Sergio Sauceda Martinez, Cristina Arévalo Mora, Sheila Lascano Farak, Isabel Montealegre
Melendez, Eva Maria Perez Soriano, Pablo Pedrosa Fernandez, Ayelén Machuca Lorca,
Ricardo Chavez Vasconez, Yovany Oropesa Marquez, Nicolas Ignacio Araya Rivera

Application of Field Assisted Sintering for the Recycling of Steel Swarf...........cccoovvviiiiiiniieee 1015
Martin Bram, Monica Keszler, Felix Grofiwendt, Sebastian Weber

Microstructural and Mechanical Characterization of a Spark Plasma Sintered Al-Containing

Refractory High-Entropy ALLOY ......cc.coviiiiiiiiiiiiieii s 1022
Giovanni Carlucci, Edoardo Ferrario, Giorgia Lupi, Andrea Bianchi, Giulia Maranini,
Mauro Coduri, Umberto Anselmi-Tamburini, Riccardo Casati

SESSION 60: FAST/SPS MATERIALS (POSTERS)

Comparative Study of FAST and Conventional Sintering of Cutting Tool Materials ...........cccocvevieierrennnene. 1030
Hossein Rajaei, Alberto Molinari, Miguel Angel Lagos, Iiiigo Agote, Daniele Ferrari, Marta
Dai Pré

Copper Oxides CuO and Cu20 Produced by Spark Plasma Sintering - Electrical Characterization ............. 1037

Pavel Ctibor, Libor Straka, Frantisek Lukac

Graded Porosity Structures in High Entropy Alloys: An Innovative Synthesis Approach Utilizing

Space-Holder Technique and Pressureless Spark Plasma Sintering ..........cccoevevveviiiinicnicnienienie e 1045
Ricardo Chavez-Vasconez, Nicolas Acevedo, Cristina Arévalo, Sergio Sauceda Martinez, Eva
Peérez Soriano, Yadir Torres, Sheila Lascano Farak

SESSION 63: HARD METALS & CERMETS - PROCESSING

Comparison of Different Binder-Jetting Printers for Additive Manufacturing of Hardmetals ....................... 1051
Christian Berger, Uwe Scheithauer, Johannes Pétschke

In-Situ Surface Integrity Study Focused on Cobalt Phase Transformation Induced During the
Grinding and Polishing Process in Cemented Carbides WC-Co Surfaces .........cccoevviiiiiiiiiiiiiniinn, 1060
Guiomar Riu, Antoni Isalgué, Nuria Cinca, Luis Llanes, Joan Josep Roa

Testing of Hardmetal Cutting Inserts Additive Manufactured by Fused Filament Fabrication ...................... 1067
Axel Miiller-Kéhn, Michael Hering, Johannes Abel, Ovidiu Jucan, Stephan Jegust, Johannes
Potschke, Tassilo Moritz



SESSION 63: HARD METALS & CERMETS - PROCESSING (POSTERS)

Control of Ductile Mode Machining During Micro-Milling of Cemented Carbide .............cccoeviriiiniinnnnnns 1074
Daniel Figueiredo, Bruno Guimardes, Tiago EF Silva, Cristina Fernandes, J. Paulo Davim

SESSION 64: AM BEAM BASED TECHNOLOGIES - HYBRID AM & PRODUCTIVITY

Exploring Enhanced Productivity in Laser Powder Bed Fusion of Nickel-Based Super Alloy IN718:

Analysing Microstructure, Support-Free Printing, Surface Integrity, and Spatter Formation ...........c...cc...... 1083
Fenja Habelmann, Saeed Khademzadeh, Arvid Svanberg, Anna Larson, Seyed Behnam
Hosseini

Hybrid and Multimaterial Production of a Check Valve Combining Laser Powder Bed Fusion and

Directed Energy Deposition TEChNOIOZIES .........cciiiiiiiiiiiiiiiiieitiesee et 1091
Maria L. Montero-Sistiaga, Timo Osinga, Ralph Haagsma, Olmo Bottazzi, Vincent Esveldt,
Ludo Bautmans, Wouter Hamer, Marc de Smit

Laser-DED of WC-Stainless Steel Metal Matrix Composites: Functionally Graded Deposition and

Tribological PETTOIMANCE ........coviiviiiiiiiiiee e bbb 1100
Maria Jose Tobar, Jose Manuel Amado, Alan Luaces, Garazi Garcia, Ali Aourdou, Armando
Yariez

SESSION 66: OTHER CONSOLIDATION TECHNOLOGIES

Characterisation of Microstructure and Mechanical Properties of 17-4PH Parts Produced with the
Lithography-Based Metal Manufacturing TeChNOlOZY ........c.covviiiiiiiiiiiicie e 1105
Lucas Vogel, Qaiser Ali Khan, Andreas Baum, Martina Zimmermann, Carlo Burkhardt

Effect of the Powder Size Distribution on the Lithography-Based Metal Manufacturing Process.................. 1112
Santiago Cano Cano, Johannes Bosters, Clemens Sperling, Denise Modder, Johannes
Stogerer, Gyorgy Harakaly

Multi-Material Printing Tungsten-Copper for Future 5G and 6G High-Frequency Applications ................... 1118

Thomas Studnitzky, Thomas Weifsgdrber, Kay Reuter, Chongliang Zhong, Michael Hoft,
Patrick Boe

SESSION 67: FERROUS MATERIALS - LOWALLOYED STEELS

Enhancement of Hardenability and Performance with Addition of Master Alloy Powder in PM

Steels: Effect of Different Atomisation TEChNIQUES...........coiiiiiiiiiiii i s 1126
Patrick Korir, Maheswaran Vattur Sundaram, Kumar Babu Surreddi, Farnoosh Forouzan,
Dimitris Chasoglou, Marta-Lena Antti

Introduction of Carbon into Sintered Steels by Combining Graphite and Fe-C Masteralloys...........ccccoveenee. 1134
Herbert Danninger, Herbert Danninger, Milad Hojati, Christian Gierl-Mayer

Mechanical Properties of Astaloy®CrS, a Lean Cr-Alloyed Base Powder, After Sinterhardening................. 1141
Christophe Szabo, Paul Schneider, Karin Ljung

PBF-LB Processability, Microstructure and Properties of Advanced High Strength Powder Steel ................ 1149
Satya Chaitanya Vaddamanu, Hugo Widrner, Ulrika Fager, Eduard Hryha



SESSION 68: TEST, EVALUATION & SUSTAINABILITY

A Comparative Life Cycle Assessment Study of Laser Powder Bed Fusion, Binder Jetting and CNC
IMACKINING PTOCESSES .....vivviviriii ittt r bbb b bbb b e nr e re e 1157
Aditya Gopaluni, Joni Reijonen, Atte Antikainen, Hepo-oja Lotta, Pasi Puukko

Comparison of Experimental and Numerical Heap Profiles During Powder Spreading in Additive
MaANULACTUTING PTOCESSES ..e..vviuriiieiiiiiirieitie ettt r e r e e st e sme e are e s n e neenreanrenneenreen 1164
Maxime Stephan, Guilhem Roux, Carine Ablitzer, Jean-Paul Garandet, Alexis Burr

Life Cycle Assessment of Recycled WC-Co Through Zine Processing .........ccocvvvveverininiiisinieeenenenene 1173
Veera Marttila, Pdivi Kivikyté-Reponen, Juha Lagerbom, Elina Huttunen-Saarivirta

SESSION 71: HARD METALS & CERMETS - ULTRA HARD MATERIALS

New Ultrahard Ceramics and Ceramic-Metal Composites Based on Tungsten Tetraboride ...........cccccvvvennene 1181
Jazmina Navarrete Cuadrado, Tomas Soria Biurrun, Lorena Lozada Cabezas, Patricia
Alveen, Steven Moseley, Jose M. Sanchez-Moreno

Optimization of Short-Pulse Laser Shaping of Micro-Features in Cemented Carbides: Assessment
of Dimensional Accuracy, Surface Integrity and Microstructural Effects ..........cccooevieiiniiniciii e 1189
Saghar Fooladimahani, Chao Liu, Giselle Ramirez, Bolu Liu, Le Lin, Luis Llanes

Polycrystalline Diamond Cutters with Cobalt-Rhenium Binder for Enhanced Thermal Stability in

ROCK DITTIIIIE vttt bbbt e bbbt e et et n bt eb e e e nnenne e 1195
Roger Nilen, Igor Konyashin, Richard Balmer, Thomas Nicolaides, Bernd Ries, Matthew
Walsh

SESSION 72: AM BEAM BASED TECHNOLOGIES - PROCESS DEVELOPMENT

Characterization of Keyhole Regime for Laser Powder Bed Fusion: From Single Track Formation

to Multi Layers Volume, the Change in Laser and Matter Interaction.............ccovceereenveiinienienienie e 1203
Maxence Guillon, Xavier Boulnat, Pauline Lambert, Joél Lachambre, Thomas Elgued),
Christophe Desrayaud

Determining Suitable Processing Parameters to Produce AISI 420 Stainless Steel Using Laser
POWACT BEA FUSION. .....tiiiiiiiti ettt ettt b et b e b e e s bt e sb e et e an e eaeenb e e sbeebeebeenne s 1212
Motheo Sepako, Thuli Mkhaliphi, Deborah Blaine

Effect of Substrate Plate Heating on Retained Austenite Content and Cracking Susceptibility of a

Carbide-RiCh TOOI STEEL ......ccueiiiiiiiiieiit ettt ettt et e e s bb e et e e sbneenbbeenbneenrreens 1222
Marie Luise Scheck, Rui Joao Santos Batista, Simone Herzog, Anke Kaletsch, Constantin
Hifner, Christoph Broeckmann

SESSION 74: OTHER PM MATERIALS

Control of Nitrogen Alloying in Additive Manufacturing of Austenitic Nickel-Free Stainless Steel............. 1229
Tuomas Jokiaho, Atte Antikainen, Juha Lagerbom, Tomi Lindroos, Elina Huttunen-Saarivirta

Copper-Diamond Composite with Complex Shape by Gel Casting Plus Spark Plasma Sintering................. 1237
Thomas Hutsch, Sebastian Riecker, Marvin Uhlig, James R. Siegenthaler, Matthias Miihle,
Thomas Studnitzky, Johannes Trapp, Thomas Weifsgdrber



Influence of C Content on Microstructural and Mechanical Properties of 14Cr ODS Ferritic Steels ............ 1243
Emilien Guy, Joél Malaplate, Raphaélle Guillou, Xavier Boulnat, Michel Perez

Role of Nb Addition in W-Ni-Fe and W-Ni-Fe-Co Tungsten Heavy AIlOYS .......cccooverviiiiinienie e 1250
Indeevar Singh, Vikram Dabhade, Mayadhar Debata, Ajit Panigrahi

SESSION 74: OTHER PM MATERIALS (POSTERS)

Aging Treatment of Selective Laser Melted Alloy 625: Mechanical Strength and Corrosion
Y11 721 0 (o1 SRR 1256
Barbara Rivolta, Riccardo Gerosa, Davide Panzeri, Paolo Veronesi

Impact of WC Addition and High-Energy Milling Time on the Properties of Cu-WC Composite

POWARTS ...ttt ettt et et h et R R e R e ARt R R e e R e e eRe Rt e Rt R Rt e R r e nR e R e e re e reenne s 1264
Thalita Queiroz e Silva, Meysam Mashhadikarimi, Pamala Samara Vieira, Anderson Costa
Marques, Gabriel Dos Santos Vasconcelos, Lucas Marques dos Santos

SESSION 75: AM SINTER BASED TECHNOLOGIES - OTHER TECHNOLOGIES

Characterization of Recycled Powder and Effect on the Microstructure and Mechanical Properties

of Re-Additively Manufactured 316L Stainless Steel Bulk by Directed Energy Deposition ............cccc.eeeee.e. 1271
In-Seo Kim, Eun-Ha Go, Sung-Jae JO, Ye-Eun Lee, Geon-Woo Baek, Hyun-Joong Kim, Jong-
Un Moon, Ji-Woon Lee, Gi-An Song, Hyoung-Seop Kim, Dae-Hyon Kim, Soon-jik Hong

Enhancing Worm Gear Efficiency: Directed Energy Deposition of CuSn10 Alloy onto Worm Gear

TOOLH PLOTILES ..ottt ettt ettt e e et e et es e e eae e sbe e bt e s teesteeseesreesaeesteenteenseeneeenee e 1276
Sunil Raghavendra, Sasan Amirabdollahian, Matteo Perini, Marco Chemello, Matteo
Benedetti

Investigating the Application of 3D-EHLA for Microstructure Control in Large-Scale Additive
IMANUTACEUTING .ttt bbbt h Rt b e bt e b e e e e bt e et e Rkt bt et e r e b e nnenr e beene s 1284
Simone Maffia, Ondrej Kovarik, Jaroslav Cech, Tobias Stittgen

Key Factors Influencing the Gas and Nozzle Outlet Temperature in Cold Spray .................. [RO 1292
Philipp Kindermann, Martin Wunderer, Maximilian Strasser, Maja Lehmann, Ismail Unsal,
Georg Schlick, Christian Seidel, Wolfram Volk

SESSION 75: AM SINTER BASED TECHNOLOGIES - OTHER TECHNOLOGIES
(POSTERS)

Heat Treatment Development on SLM 3d M300 Alloy Printed Samples to Improve Mechanical
LS00 o1 (ST S T TS PO PR PRSP 1300
Yasin Mohamed El Sayed, Alessandro Colaneri, Stefano Lionetti, Oriana Tassa

SESSION 76: APPLICATIONS - TOOLS

Hybrid Tool Steel Produced Via Hot IS0static PressSing .........ccocevieviiiiniiiiiiiiicicsse s 1307
Farshad Khorasani, Yu Cao, Aydin Selte

Novel Co-Free Precipitation Strengthened Tool Steel for Additive Manufacturing - Properties and
A e a1y ¥ Lot 0§y PP ROTP P 1316
Dmitri Riabov, Karin Frisk, Sven Bengtsson



Processing of Ledeburitic Cold Work Steel A11 Using Metal Binder Jetting ...........c.ccoovvvvvniincniiiiniinnnnns
Frederik Tegeder, Sandra Wieland, Julius Eckel, Lea Reineke, Christoph Broeckmann

WC-Co Smart Cutting Tools with 3D Printed Embedded Thermocouples for Real Time Cutting

Temperature MEASUIEIMENE ........cvuiiiiiiiitiiiiie ettt rr st e e e b e e sb e e e bt e sre e et b e e sbneennre e
Bruno Guimardes, Francisco Marques, Cristina Fernandes, Daniel Figueiredo, Filipe Silva,
Georgina Miranda

SESSION 76: APPLICATIONS - TOOLS (POSTERS)

Corrosion and Wear Resistance of Hardmetals with Alternative Binders for Metal Forming

W N o] o) L er N (o) s O STRTRTOPTOP PR PRPROTN
Mariana Pinto, Juliana Almeida, Alexandre Bastos, Joaquim Sacramento, Filipe Oliveira,
Luis Filipe Malheiros, Pedro Pereira

SESSION 77: SECONDARY OPERATIONS

Argon-Filled Macro Pore Expansion - As Function of Material, Pressure and Temperature .............c.ccov.....
Pelle Mellin, Johannes Gdrdstam, Stefan Heino, James Shipley, Anders Magnusson, Fredrik
Forsberg, Bjorn Forssgren, Per Waernqvist

Chromium and Tungsten Sulfides as Machining Aids in PM Steel........cccocoviiiiiiiniiieececc
Christian Gierl-Mayer, Herbert Danninger

Effect of Density on the Mechanical Performance of Astaloy® CrS and Fe-Cu-C After Heat
J 1000 1S) 4L TSR PTPPPR
Maheswaran Vattur Sundaram, Fredrik Vinnerborg

Hardness Conversion for Sintered Steels: Comparative Analysis and Function Evaluation Across
Various Hardness SCALES.......cc.uiiiiiiiiiieiieti ettt ettt b e sb e b e bt e n e s b e nn e st e e nbeenneenne s
Karl Burkamp, Tobias Hajeck, Paul Beiss, Alexander Bezold, Christoph Broeckmann

SESSION 77: SECONDARY OPERATIONS (POSTERS)

Effect of Post-Sintering Heat Treatments on Mechanical and Tribological Properties of a Ni-Cu-Mo
ATLOYEA PIM SEEEL ...ttt
Annalisa Fortini, Ottavia Vezzani, Michele Gragnanini, Gian Luca Garagnani, Mattia Merlin

Effect of Ultrasonic Tempering in Comparison with Thermal Tempering on Hardened High Carbon
Powder Metallurgy (PM) Produced Samples ........cccooviiiiiiiiiiiiniciicee e
Farnoosh Forouzan, Heike Henrich, Milad Zohrevand, Dimitris Chasoglou

Author Index





