
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 979-8-3313-2544-2 

Thermal Spray 2025 

Vancouver, Canada 
5 - 8 May 2025 

 

Proceedings from the International Thermal Spray Conference 

Sustainable Innovations in Thermal Spray 
Technology: Pioneering A Greener Future 



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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright© (2025) by ASM International 

All rights reserved. 

 

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

  

For permission requests, please contact ASM International 

at the address below. 

  

ASM International 

9639 Kinsman Road 

Materials Park, Ohio 44073-0002 

USA 

 

 

Phone:  +1 440.338.5151 

 

 

memberservicecenter@asminternational.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 

 

Modification of Cold Sprayed Inconel®625 Deposits by Laser Shock Peening .................................................. 1 

F. Taherkhani, M. Gundel, F. Gartner, T. Klassen, N. Kashaev 

Study of Nozzle Influence on Aerosol Deposition (AD) by Using 3D CFD Simulations .................................... 7 

J. Gutierrez, A. Elsenberg, L. Bachnick, F. Gartner, T. Klassen 

Effects of Various Air Plasma Spraying Processes on the Spraying Power and Bond Strength of 

Yb2Si2O7/Si-HfO2 Environmental Barrier Coatings ........................................................................................ 15 

K. Li, W. Wang, S. Yang, Y. Liu, H. Li, W. Zhang, C. Wang, X. Du 

Evaluation of Thermal Sprayed Corrosion Protection Systems on Cast Materials for Use in Marine 

Power Plants ....................................................................................................................................................... 23 

M. Hauer, L. Mohrke, P. Biswal, B. Ripsch, A. Gericke, K.M. Henkel 

Considerations for Estimating Bow Shock Stand-Off Distance in (Cold Spray) Supersonic Jet 

Impingement ....................................................................................................................................................... 31 

M. Barhoumi, F.M. Haas 

Exploring Three Approaches of Carbon Addition to WC-Co Feedstock to Mitigate In-Flight Carbon 

Loss .................................................................................................................................................................... 38 

S. Matthews, I. Horide, M. Graham, S. Hogan 

Characterisation of HVOF and Shrouded Plasma Sprayed Cr3C2-CoNiCrAlY Coatings – 

Feedstock, As-Sprayed and Equilibrium Heat Treated Coatings ........................................................................ 45 

S. Matthews, L.M. Berger 

The Performance Comparison of APS and PS-PVD Environmental Barrier Coatings ...................................... 52 

X. Zhang, M. Liu, Z. Deng, C. Deng 

Investigation of the Process Stability and Effectiveness Using a Multi-Arc Spraying Torch with 

Axial Suspension Injection ................................................................................................................................. 60 

J. Schmitt, R. Vaben, G. Mauer, S. Zimmermann, C. Kirner, J. Schein 

Surface Strengthening of Steel by High-Velocity Cold Spray Shot Peening ...................................................... 68 

Z. Zhang, H. Che 

Numerical Prediction of Critical Velocity and Spray Angle Windows for Particle Adhesion in Cold 

Spray Using Peridynamic Simulations ............................................................................................................... 74 

H. Zhang, B. Ren, S. Yue, J. Song 

High Power Laser Cladding – Comparison to Conventional PTA Cladding – Microstructural 

Morphology and Wear Resistance of a NiCrSiFeB Alloy .................................................................................. 80 

M. Schubert, K. Treutler, S. Lorenz, V. Wesling 

Magnetic Performance and Microstructural Characterization of Coldsprayed Ferromagnetic 

Materials ............................................................................................................................................................. 87 

H. Hammouda, S. Msolli, N. Fenineche, H. Liao, O. Marconot, S. Deng 

Additive Manufacturing of a Corrosion Resistant Tool Steel with an Outlook to Further Application .............. 93 

H. Hill, J. Lang 



Microstructural Study of Nickle Chromium Coating with Complex Composition for High 

Performance Application .................................................................................................................................... 99 

N. Akter, G. Wagner, F. Azarmi, Y. Huang 

Plasma Sprayed Wear-Resistant, Low-Friction and Non-Stick Quasicrystalline (QC) Al-Cu-Fe 

Coatings ............................................................................................................................................................ 105 

I. Baumann, J. Zajaczkowski, M.A. Kada, D. Kensy, W. Tillmann, M. Kipp, J. Saelzer, D. 

Biermann, M. Sipura, N. Piljic 

Deposition Simulation for an Automated Cold Spray Additive Manufacturing Process ................................... 112 

E. Uhlmann, T. Braun, X. Zhang 

A Comprehensive Review of High-Temperature Ceramic Abradable Coatings Used in Aero and 

Industrial Gas Turbines ..................................................................................................................................... 120 

M. Ghorban, P. Stoyanov, R.S. Lima 

Optimizing a Modular Cascaded Plasma Torch to Manufacture Dense Alumina Coatings with High 

Spray Efficiency ............................................................................................................................................... 129 

M. Sleiman, G. Darut, R. Seulin, M.P. Planche, J.J. Gonzalez, P. Freton, F. Sambou, A. Salito, 

M. Rosli 

The Role of Strain-Induce Heat in Cold Spray Bonding – a Numerical Study ................................................ 137 

M.R. Hirmand, H. Jahed 

Enhancement and Validation of Diagnostic Systems for the Measurement of Particle Properties in 

High Kinetic Thermal Spray Processes ............................................................................................................ 145 

G. Mauer, J.C. Schmitt, K.H. Rauwald, R. Vaben, J. Larjo 

Influence of Carrier Gas and Post- Heat Treatment on the Microstructure, and Tensile Properties of 

3D-Printed Cold Spray Copper......................................................................................................................... 153 

N. Eftekhari, H. Jahed 

The Effect of High Energy Ball-Milling Process on Mechanical Alloying of WC-Hastelloy Material............ 159 

J.Y.F. Gao, L. Huang, K. Huang, J. Li, L. Wang, Z. Li 

Non-Fluorinated Superhydrophobic TiO2-Based Coatings by Suspension Flame Spraying ........................... 165 

R. Alikhanifaradonbeh, R. Jafari, J. Lehti, A. Metsahonkala, H. Koivuluoto 

Research on the Performance of Plasma-Sprayed Aluminum Bronze Polyester Coating ................................ 172 

T. Liu, D. Zhang, J. Liu, D. Guo, Y. Yu 

Catalytic Decomposition of Methane Using Thermally Sprayed Coatings ...................................................... 179 

P. Biswal, M. Hauer, L. Mohrke, A. Gericke, K.M. Hankel 

Influence of Hydrogen-Enhanced Annealing on the Morphology of Atmospheric Plasma Sprayed 

Copper .............................................................................................................................................................. 186 

M. Ockel, I. Albrecht, A. Gokcen, N. Thielen, J. Franke, F. Risch 

Optimizing Thin Electric Functional Copper Coatings Via Atmospheric Plasma Spray: Impact of 

Particle Temperature and Velocity .................................................................................................................... 192 

A. Gokcen, M. Ockel, M. Petersen, N. Thielen, J. Franke, F. Risch 

Serendipitous Deposition of Composite Coatings by Aerosol Deposition ....................................................... 198 

Z. Yang, A. Dolatabadi, T.W. Coyle 

Machine Learning Optimization of IN625 Coating Properties in Cold Spray Process .................................... 206 

A. Kumar, M. Vostrak, S. Houdkova, T. De Terris 



Additive Brazing for New Part Production, Remanufacturing and Wear Protection ........................................ 214 

I. Rass, T. Kolberg 

Influence of Design and Thermal Spraying Methods on the Techno-Economic Outcomes of a 

Coating-Based De-Icing System for Mitigating Frozen Pipe Incidents ........................................................... 221 

M.R. Rad, P. Menghesha, M.O. Jarligo, A. McDonald 

Solid Shroud for Energy Efficiency and Oxidation Control in Plasma Spraying ............................................. 230 

K. Bobzin, H. Heinemann, K. Jasutyn 

Reshaping Thermal Spraying: Explainable Artificial Intelligence Meets Plasma Spraying ............................. 237 

K. Bobzin, H. Heinemann, M. Erck, G. Nassar 

Comparison and Parametric Analysis of SPS Coatings Fabricated Via Torch Conventional and 

Cascaded ........................................................................................................................................................... 245 

Z. Shi, M.P. Planche, G. Darut, H. Liao 

Modeling the Formation of Thermal Spray Coatings on a Rough Substrate .................................................... 253 

B. Haghighi, M. Passandideh-Fard, J. Mostaghimi 

Infrared Pyrometric Technique for In-Situ Temperature Measurements Inside the Substrate in 

Atmospheric Plasma Spray Coating Processes ................................................................................................. 261 

J. Martinez-Garcia, V. Martinez-Garcia, A. Killinger 

Application of Multilayer Coatings in the Waste Incinerator ZEVO Pilsen ..................................................... 268 

Z. Cesanek, J. Frank, J. Antos, T. Taranda, M. Vostrak, J. Hruska, P. Vesely 

New Interface for PEM-Electrolysis by Thermally Sprayed BPP-PTL-Compound ......................................... 274 

K. Bobzin, H. Heinemann, M. Erck, K. Radermacher 

Additive Manufacturing of cBN-Copper Grinding Wheel Coatings Via High Pressure Cold Gas 

Spraying ........................................................................................................................................................... 281 

W. Tilmann, J.F. Zajaczkowski, I. Baumann 

Optimization of Cr₃C₂-NiCr Coatings Using ID-HVOF: A Statistical Approach to Key Process 

Parameters ........................................................................................................................................................ 287 

M.D. Kensy, I. Baumann, J. Zajaczkowski, L. Hagen, W. Tillmann 

Towards Visually Observing Viscoelastic Behavior in Polymer Cold Spray Using Ultra High-Speed 

Videography ..................................................................................................................................................... 295 

E.T. Timmons, J.F. Stanzione, F.M. Haas, T.W. Bacha 

Influence of Secondary Parameters in Cold Gas Spraying of Al6061 .............................................................. 302 

L. Klingler, S. Nielsen, A. List, F. Gartner, T. Klassen 

AccurasprayHub: Leveraging AI and Machine Learning to Define and Optimize Process Windows 

in Thermal Spray Operations ............................................................................................................................ 310 

J.N. Robert, D. Georgaris, J.F. Henri, D. Lessard, T. Garcin, A. Nadeau 

Particle Investigation of Mechanically Alloyed Refractory High-Entropy Alloy as Feedstock for 

Cold Spray Additive Manufacturing ................................................................................................................. 316 

M.S. Tolentino, A.G.D. Custodio, C. Aranas, G.C. Saha 

Use of Thermally Sprayed Heating Elements on Free-Form Geometries for Use in Plastic Injection 

Moulds .............................................................................................................................................................. 322 

K. Bobzin, H. Heinemann, M. Erck, J. Korner 



Residual Stresses Relief in Selective Laser Melting and Hot Rolled 316L Stainless Steel .............................. 329 

F. Azarmi, D. Shrestha, H.R. Salimijazi 

HVOF-Sprayed Cr-Coating on Zircaloy-4 Fuel Cladding for Accident-Tolerant Fuel Applications ............... 335 

S. Tailor, A. Modi 

Advanced Repair Development in Stationary Gas Turbine Combustion Components .................................... 340 

B. Burbaum, I. Just, M. Gralki, M. Kuhlee, S. Dederichs 

Sustainable WC-Fe Based Coatings by High-Velocity Air Fuel Spraying: A Potential Alternative to 

WC-Co Based Coatings .................................................................................................................................... 346 

V. Gopal, A. Riche, S. Bjorklund, M. Gupta, S. Joshi, O. Lanz, S. Bigdeli 

Double Effect of Super-Hot Molten Droplets on the Formation of Oxide-Free Metal Droplets and 

Intersplat Bonding During APS Using Deoxidizer-Containing Powders ......................................................... 354 

C.J. Li, Y.S. Zhu, X.T. Luo, X.Y. Dong, X. Xue 

Plasma-Sprayed NiCrCuMoB High Entropy Alloy Coating with Low Oxide Content Enabled by 

Boron Alloyed Powder ..................................................................................................................................... 361 

X.R. Li, X.T. Luo, C.J. Li 

Thermally Sprayed Coatings for Concrete Protection in Cold Marine Environments ..................................... 369 

B. Aktas, H. Koivuluoto, M. Rajczakowska, A. Cwirzen 

Laser Heat Treatment for Improved Cold-Sprayed Copper Coating Ductility ................................................. 376 

D. Poirier, B. Guerreiro, B. Jodoin, A. Weck, J.D. Giallonardo 

Characterization and Cold Spray Performance of Ultrasonically Atomized 316 Stainless Steel 

Powders ............................................................................................................................................................ 384 

D. Poirier, J. Orlandi, B. Guerreiro, M. Martin, S. Yue 

Cold Sprayed Bell Metal: Improving Adhesion by Substrate Laser Surface Texturing ................................... 391 

O. Kovarik, M. Baryshnikova, R. Singh, J. Kondas, S. Kraft, D. Bartocha, J. Cizek 

Laser Vitrification Processing of Thermally Sprayed Enamel Coatings ........................................................... 398 

F.L. Toma, I. Shakhverdova, A. Meyer, A. Potthoff, I. Cuevas, J. Isaza, M.A. Corres, J.O.S. de 

Lafuents, J. Putzier 

Online Cold Spray Process Monitoring by Real Time Diagnostics .................................................................. 406 

H. Koivuluoto, Y. Sahu, R. Jafari, J. Larjo 

Influence of Pulsed Laser Ablation Parameters on Adhesion of Cold Spray Al 6061 Coatings on 

Extruded Al 6061 Substrates ............................................................................................................................ 413 

J. Sripada, A. Thibault, P. Bocher, J.F. Beland, P. Vo, E. Irissou 

Feedstock Modification and Microstructural Characterisation of Cold Spraying of Inconel 718 .................... 420 

P. Sudigdo, A. Agir, K. Leng, T. Hussain, P. McNutt, D. Koti, C. Bennett 

Isothermal Oxidation Behavior of Multi-Layered Thermal Barrier Coatings .................................................. 428 

A. Sezavar, S.A. Sajjadi 

Mechanical and Fracture Properties of As-Built 3DMD Inconel 718: Stability to Process 

Parameters Variation ......................................................................................................................................... 434 

O. Kovarik, S. Maffia, T. Stittgen, F. Wick, V. Lukes, J. Cizek 

Numerical Analysis of Fine Particle Behavior in Supersonic Hybrid Aerosol Deposition ............................... 442 

Y. Akedo, K. Shinoda, T. Fujino 



Pre-Oxidized HVOF Sprayed CoNiCrAlY Coating as an Environmental Barrier Against Ammonia 

Corrosion for Pure Ammonia Combustion Gas Turbines ................................................................................. 450 

T. Ghara, S. Kuroda, T. Yanagisawa, M. Shahien, K. Shinoda, M. Suzuki, T. Inoue 

The Influence of Particle Size Distribution for Homogeneity of Ytterbium Silicate Coating 

Prepared by Atmospheric Plasma Spraying ...................................................................................................... 457 

K. Seki, S. Watanabe, T. Masuda, H. Ibe 

Oxidation Resistance of HVOF-Sprayed WC-Cr3C2-Ni Hardmetal Coatings ................................................ 465 

L.M. Berger, K. Gnauck, S. Conze 

Microstructural Evolution and Mechanical Characterisation of Cold Spray Additively 

Manufactured Copper: A Story of Heat Treatment ........................................................................................... 471 

A. Hussain, T. Hussain, D. Koti, L.A. Parry 

Laser Treatment of Columnar YSZ Coatings Produced by Suspension Plasma Spraying................................ 477 

P. Saffarzade, A. Roy, F.B. Ettouil, M. Pugh, C. Moreau, R.S. Lima 

Key Factor Governing the Deposition of Hard Phases When Cold Spraying Metallic Matrix with 

Mechanically Mixed Powders .......................................................................................................................... 484 

X.T. Luo, Z.H. Du, C.J. Li 

Effect of Heat Treatment on Oxide Coatings Deposited by Hybrid Aerosol Deposition.................................. 492 

K. Shinoda, M. Sato, M. Shahien, T. Nagoshi, M. Suzuki 

A Novel Advanced Photocatalytic Coatings of TiO2-Fe3O4-Graphene Oxide Via Aerosol 

Deposition ........................................................................................................................................................ 500 

A. Vahedi, T.W. Coyle, J. Mostaghimi 

Increasing the Mechanical Characteristics of the Disc Harrow Component by APS Thermal 

Coatings ............................................................................................................................................................ 508 

C. Munteanu, B. Istrate, F.C. Lupu, M. Benchea, I. Melnic, V. Visanu 

Author Index 

 




