
•  

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 979-8-3313-1934-2 
 
 

20th CIRP Conference on 
Modeling of Machining 
Operations (CIRP CMMO 2025) 

Mons, Belgium 
22-23 May 2025 
 

 

Editors: 
 
F. Ducobu 
B. Lauwers 
 
 

 

 

Procedia CIRP Volume 133 

 



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) The Authors. Published by Elsevier Ltd. 

Creative Commons Attribution 4.0 International License.  

License details: http://creativecommons.org/licenses/by/4.0/. 

 

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. (2025) 

  

For permission requests, please contact the publisher: 

  

Elsevier B.V. 

Radarweg 29 

Amsterdam 1043 NX  

The Netherlands 

 

 

Phone:  +31 20 485 3911 

Fax:  +31 20 485 2457 

 

http://www.elsevierpublishingsolutions.com/contact.asp 

 

 

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 

 

Editorial ................................................................................................................................................................ 1 

François Ducobu, Bert Lauwers 

Molecular Dynamics Simulation and Experimental Study of Laser-Assisted Machining of SiCp/Al 

Composites ........................................................................................................................................................... 2 

Feijie Cui, Hang Zhang, Minghui Yang, Ben Deng, Jiawei Lv, Rong Yan, Fangyu Peng 

Experimental Validation and 3D Finite Element Modelling of Scratch-Induced Deformation in Ti-

6Al-4V Alloy ........................................................................................................................................................ 8 

Erkan Tur, Joseph Betts, Laurent Perge, Quanren Zeng, Alborz Shokrani 

Modeling Process Forces in CFRP Grinding: Influence of Cutting Materials and Coolant on 

Process Force Behavior ...................................................................................................................................... 14 

Alexander Brouschkin, Carsten Möller, Jan Hendrik Dege 

Determination of the Cutting Forces from Accelerations of a MEMS-Based Sensor-integrated 

Milling Tool ........................................................................................................................................................ 20 

P. Georgi, K. Güzel, H.-C. Möhring 

Experimental and Numerical Analysis of Grinding Burn and Surface Layer Modification Depth 

After Case Hardening and Subsequent Surface Grinding ................................................................................... 26 

Gerrit Kuhlmann, Martin Hunkel, Lars Langenhorst, Carsten Heinzel 

A Thermo-Mechanical Finite Element Model to Predict Thermal Cycles and Residual Stresses in 

Directed Energy Deposition Technology ............................................................................................................ 32 

Edison Bonifaz, Jianzhi Li 

Identification of Cutting Coefficients from Multiple Milling Tests .................................................................... 37 

Edouard Rivière-Lorphèvre, Martin Van Hee, Thomas Beuscart, François Ducobu 

Modeling of Friction in the Presence of Cooling Lubricants ............................................................................. 43 

B. Denkena, B. Bergmann, J. Schenzel 

Simulative Approach to Investigate the Influence of Tool Deviations on the Effective Cutting 

Conditions in Gear Skiving ................................................................................................................................ 49 

Emma Punsmann, Tassilo Arndt, Volker Schulze 

Life Cycle Assessment of Cutting Tool Coatings ............................................................................................... 55 

Ishrat Fairoz, Alborz Shokrani 

A New Coolant Supply for Solid End Mills in HRSA Alloy Machining ............................................................ 61 

Gaetano Massimo Pittalà 

Application of Machine Learning for Tool Condition Monitoring Using Sensor Integrated Tooling ................ 66 

Dylan Drew, Joseph Betts, Shamin Sadrafshari, Ali Mohammadi, Alborz Shokrani 

Coupled Eulerian-Lagrangian (CEL) Simulation of the Chip Breaking in a Single Lip Deep Hole 

Drilling Process (SLD) ....................................................................................................................................... 72 

Walther Maier, Johannes Ramme, Moritz Dingler, Hans-Christian Möhring 

Prediction of Cutting Tool Condition in Milling Using Optimization and Non-Optimization 

Techniques .......................................................................................................................................................... 78 

Amirmohammad Jamali, Volker Schulze 



Well-Informed Neural Network: An Approach for the Prediction of the Width of Flank Wear Land 

in Turning Processes ........................................................................................................................................... 84 

S. Stemmer, B. Papenberg, L. Langenhorst, J. Sölter, D. Meyer, A Fischer, K. Trachi, B. 

Karpuschewski 

The Role of the Layer Thickness on the Surface Integrity of LPBF AlSi7Mg After Turning ............................ 90 

Edoardo Ghinatti, Rachele Bertolini, Andrea Ghiotti, Stefania Bruschi 

Numerical Study of Parameters Affecting Surface Integrity in Machine Hammer Peening of AISI 

4140 .................................................................................................................................................................... 96 

Zhaoyu Chen, Matthias Hettig, Jens Sölter, Daniel Meyer 

Process Analysis and Tool Wear Monitoring with Spindle Motor Power and Current Signals in 

Longitudinal and Face Turning ......................................................................................................................... 102 

Sangil Han, Emilie Viéville, Mehmet Cici, Thierry André, Frederic Valiorgue, Joël Rech 

Determination of the NaCl Electrolyte Viscosity from Reactive Force Field Molecular Dynamics 

Simulations ....................................................................................................................................................... 108 

Arthur Riefer, Philipp Plänitz, Gunnar Meichsner, Matthias Hackert-Oschätzchen 

Performance and Efficiency of Co-Simulation for Milling Operations in Robotic Machining ......................... 114 

Hugo Dantinne, Valentin Dambly, Olivier Verlinden, François Ducobu, Edouard Riviere-

Lorphevre, Bryan Olivier 

Simulation-Based Enhancement of Flexure Hinges Machining for the Ariel Telescope M1 Mirror ................ 120 

Riccardo Lilli, Daniele Gottini, Niccolò Grossi, Antonio Scippa 

Do LLMs Understand Shapes? Exploring STL Files for Automatic CAD Feature Recognition...................... 126 

Oihana Garcia, Kerman López de Calle, Jon Ander Sarasua 

Numerical Chip Formation Simulations of AISI 304 Steel with Varying Cutting Tools .................................. 132 

Erik Krumme, Kai Donnerbauer, Jannis Saelzer, Andreas Zabel, Frank Walther 

Explainable AI for Tool Condition Monitoring Using Explainable Boosting Machine .................................... 138 

Lorenzo Colantonio, Lucas Equeter, Pierre Dehombreux, François Ducobu 

AI-Enhanced Laser Drilling of Alumina Ceramics .......................................................................................... 144 

Priyanka Ghosh, Mohammed Begg, Yazan Qarout, Joseph Nix, Mostafizur Rahman, Sundar 

Marimuthu 

Performance Evaluation of an Oil-Free Cutting Fluid in Tapping .................................................................... 150 

T. Walker, M. Fontaine, X. Roizard, A. Gilbin, F. Lallemand 

Three-Dimensional Cellular Magnetorheological Elastomer Absorber for Suppressing Time-

varying Chatter in Robotic Milling .................................................................................................................. 155 

Rui Fu, Xiaowei Tang, Jiawei Wu, Fangyu Peng, Rong Yan, Shihao Xin 

An Unsupervised Prediction of Robotic Machining Error for New Tasks Under Historical Tasks 

Knowledge Distillation ..................................................................................................................................... 161 

Teng Zhang, Fangyu Peng, Xiaowei Tang, Zhao Yang, Rong Yan 

Predictive Maintenance of Wire Electrical Discharge Machining Using Long Short-Term Memory 

Networks for Improved Process Control .......................................................................................................... 167 

Namadi Vinod Kumar, D. Chakradhar 



Determination of Grain Engagement Based on Real 3D Wheel Topography for Modelling Forces 

and Surface During Silicon Carbide Grinding .................................................................................................. 173 

Clement Lestremau, Charly Euzenat, Frederic Rossi, Guillaume Fromentin, Freddy Guilbaud, 

Sebastien Denneulin 

A Multi-Physics Simulation Model for Universal Cutting Process Based on an Enhanced CWE 

Extraction Method ............................................................................................................................................ 179 

Chenghan Wang, Ting Yue, Dongdong Xu, Zhirong Liao, Bin Shen 

Exit Delamination Failure Modelling During Drilling of CFRP Laminates ..................................................... 185 

Iker Urresti Espilla, Iñigo Llanos, Luis Norberto López de Lacalle 

Surface Integrity of Recycled Aluminum Alloys After Turning ....................................................................... 191 

Rachele Bertolini, Caterina Zanella, Andrea Ghiotti, Stefania Bruschi 

An Apparatus Design for Multiaxial Ductile Fracture: Application to AISI1045............................................. 197 

Afonso V.L. Gregorio, Tiago E.F. Silva, José C. Outeiro, Carlos E.H. Ventura, Pedro Rosa 

DEM Simulation of Abrasive Brushing Processes on Additively Manufactured Workpieces .......................... 203 

Anton Hoyer, Eckart Uhlmann 

Simulation of Ultrasonic-Assisted Grinding for Improved Efficiency in Hard-to-machine Materials: 

A Direct Approach to Analyze Material Removal Mechanisms ....................................................................... 209 

Eckart Uhlmann, Bernhard Gülzow, Xinyu Zhang 

Effect of Tool Cavity Conditions on Damping, Chatter Mitigation, and Surface Quality in Internally 

Cooled Milling Tools ........................................................................................................................................ 215 

Ramazan Hakkı Namlu, Hakan Dogan, Muhammet Ozsoy 

Investigations of Burr Formation in Single Point Planing with Varying Uncut Chip Thickness ...................... 221 

Gero Polus, Jannis Saelzer, Andreas Zabel, Dirk Biermann 

Structure and Validation of a Kinematic Surface Simulation Model for the Ultrashort-Pulse Direct-

Laser-Writing Process ...................................................................................................................................... 227 

Fabian Wieland, Eric Gärtner, Sebastian Wieland 

A Joint Electromagnetic Torsional Actuator for Low-Frequency Chatter Suppression in Robotic 

Milling .............................................................................................................................................................. 233 

Kai Sun, Xiaowei Tang, Shihao Xin, Fangyu Peng, Ming Zhong 

Discrete-Superposition Mechanism of Multiple Constraints for Robotic Machining Posture Twin 

Planning ............................................................................................................................................................ 239 

Shengqiang Zhao, Fangyu Peng, Juntong Su, Xiaowei Tang, Rong Yan 

A Study of Ultra-Precision Processing Mechanism of SiC Crystals by MD Simulation .................................. 245 

Tiancheng Ai, Dongdong Xu, Yao Li, Xiaohai Peng 

New Geometric Stability Maps for Predicting Unstable Lobe Regeneration During Shoe-Type 

Centerless Grinding with Tilting Shoes ............................................................................................................ 250 

U. Guerricagoitia, J. Álvarez, D. Barrenetxea, M. García, U. Alonso 

Εvaluating Carbon Emissions of Hybrid Manufacturing Process: A Case Study on Additive and 

Subtractive Manufacturing ............................................................................................................................... 256 

Vasiliki C. Panagiotopoulou, Evangelia Xydea, Panagiotis Stavropoulos 



Experimental and Model-Based Investigation of Cutting Mechanisms When Ultrasonic-assisted 

Machining SiCf/SiCm Ceramic Matrix Composites ........................................................................................ 262 

Mustapha Abouridouane, Thomas Bergs, Markus Meurer, Guido Wirtz 

Two Faces of the Same Cutting Tool: A Tribological Perspective .................................................................... 268 

Carlos E.H. Ventura, Afonso V.L. Gregório, Lara S.M. Fernandes, Pedro A.R. Rosa 

3D Numerical Modelling of Residual Stresses Induced in Longitudinal Turning of a TA6V 

Titanium Alloy .................................................................................................................................................. 274 

Yassine Chakroun, Sangil Han, Thierry André, Mehmet Cici, Joël Rech 

Coupled CFD Model of Tool Environment and Workspace to Determine the Convective Heat 

Transfer in Jet Cooling of Milling Processes in Machine Tools ....................................................................... 280 

Steffen Brier, Alexander Geist, Janine Glänzel, Christian Naumann, Steffen Ihlenfeldt 

Optimal Modelling of Colding Parameters for Round Inserts with Respect to Tool Use-Time 

Criteria .............................................................................................................................................................. 286 

Juan Manuel Bello Bermejo, Berk Saatçi, Daniel Johansson, Sören Hägglund, Christina 

Windmark 

Transient 3D Simulation of Electrolyte Flow in a Removal Device for the Determination of Process 

Input Parameters According to DIN SPEC 91399 ............................................................................................ 292 

Nils Paucke, Alexander Thielecke, Richard Petermann, Gunnar Meichsner, Matthias Hackert-

Oschätzchen 

The Online Monitoring for Milling Stability Boundary Considering Tool Wear ............................................. 298 

Yuyue Yu, Xiaoming Zhang, Han Ding 

Forward Design of Temperature Field in Laser-Assisted Milling of Ti6Al4V Alloy Through 

Numerical Simulation ....................................................................................................................................... 304 

Xin Liu, Hongguang Liu, Shijia Shi, Binbin Xu, Jun Zhang 

Modelling the Energy Consumption of an Industrial Robot with Different Types of Trajectory for 

Machining Tasks ............................................................................................................................................... 310 

Florian Delooz, Valentin Dambly, François Ducobu, Édouard Rivière-Lorphèvre, Bryan 

Olivier 

Hybrid Modeling Approach for Predicting Tool Temperature in Metal Cutting Processes .............................. 316 

Hui Liu, Markus Meurer, Thomas Bergs 

Analysis and Monitoring the Initial Tool Damage and Coating Failure When Hard Milling Vanadis 

4E with TiAlN Coated PcBN ........................................................................................................................... 322 

Oleksandr Gutnichenko, Sandra Gordon Pozuelo, Luis Llanes, Volodymyr Bushlya 

A Numerical Approach to Investigate the Microstructural Damage of Hard Cemented Carbides ................... 328 

Muslum Guven, Cyprien Wolff, Mohammed Nouari 

Simulation of Grain Refinement of Ti6Al4V Alloy During Laser-Assisted Cutting ........................................ 334 

Binbin Xu, Xin Liu, Shijia Shi, Hongguang Liu, Jun Zhang 

On Machine 3D Reconstruction of Endmill Tool Wear .................................................................................... 340 

Joseph Betts, Shamin Sadrafshari, Ali Mohammadi, Alborz Shokrani 

Improved Coolant Channel Flow Efficiency for Grooving Tools Through Simulation and Additive 

Manufacturing .................................................................................................................................................. 346 

Patrick Fischmann, Sebastian Galland, Frederik Zanger 



Estimation of Cutting Time in Polygonal Turning Through Modeling of Tool Workpiece 

Interactions in Workpiece Coordinate System .................................................................................................. 352 

Madhur Pandya, Dhruv Narayan, Naresh Bhatnagar 

Integrating Hybrid Physics-Data Approaches for Enhanced Cutting Force Modeling in Digital 

Twins of Helical End Mills ............................................................................................................................... 358 

Yuan Jing, Guanchen Gong, Albrecht Hänel, Steffen Ihlenfeldt 

Rheological Properties and Machinability in Dry Turning of Neat PLA and PLA Reinforced with 

Hemp Fibers ..................................................................................................................................................... 364 

Liam Cloëz, Michaël Fontaine, Thierry Barrière, Alexandre Gilbin 

ManuSafeNextGen: Model-Based Manufacturing of Safety-Critical Components for Next 

Generation Engines – Part I: Methodology ...................................................................................................... 370 

Markus Meurer, Tobias Kelliger, Nicklas Gerhard, Adrian Karl Rüppel, Thomas Bergs 

Simulation of Chip Formation for Varying Uncut Chip Thickness During Vibration-Assisted 

Drilling with the CEL Method .......................................................................................................................... 376 

L. Schumski, F. Ducobu, L. Langenhorst, J. Sölter, B. Karpuschewski 

Tool-Holder Integrated Printed Piezoceramic Sensors for Process State Classification and Tool-

wear Progress Evaluation in Turning ................................................................................................................ 382 

Miguel Panesso, Jan Berthold, Lucas Hamm, Zongshuo Li, Thomas Bergs 

Cluster-Based Prediction of Chatter Vibrations in Milling Operations ............................................................ 388 

Felix Finkeldey, Florian Wöste, Daniel Werner, Raphael Schönecker, Petra Wiederkehr 

A Novel Approach for Modelling Loads on Profiled Cutting Tools ................................................................. 394 

Jan Wolf, Rocco Eisseler, Nithin Kumar Bandaru, Martin Dienwiebel, Hans-Christian 

Möhring 

Modeling the Residual Stress Evolution in Wire-Arc Directed Energy Deposition with Interlayer 

Machining Interventions ................................................................................................................................... 400 

Akshar Kota, Asif Rashid, Shreyes N. Melkote 

Seamless Edge-Server Collaboration for Real-Time Digital Twin in Machining Process ................................ 406 

Cemile Besirova, Yigit Anil Yucesan, Mehmet Alper Sahin, Ugur Uresin, Ismail Lazoglu 

Feed Rate Optimisation Scheme in Robotic Machining Operations for Dynamic Error 

Compensation ................................................................................................................................................... 412 

Valentin Dambly, Bryan Olivier, Édouard Rivière-Lorphèvre, François Ducobu, Olivier 

Verlinden 

Sensitivity Analysis for Considering the Process Dynamics During the Calibration of Process Force 

Models .............................................................................................................................................................. 418 

Melina Wenzel, Daniel Welling, Dirk Biermann, Petra Wiederkehr 

Mechanistic Modeling of Cutting Forces in Milling of Unidirectional Glass Fiber Reinforced 

Polymer (UD-GFRP) ........................................................................................................................................ 424 

Matthias Nutte, Edouard Rivière-Lorphèvre, Valentin Dambly, Pedro-José Arrazola, François 

Ducobu 

Process Design for Drilling of Large Diameter Holes with Cutting Simulation .............................................. 430 

Takashi Matsumura, Shoichi Tamura 

Digital Twin Driven Thermal Error Control of Linear Axis for Face Gear Grinding Machine Tool ................ 436 

Mingming Li, Chi Ma, Jialan Liu, Giovanni Totis 



Effects of the Tool Microgeometry on Thermo-Mechanical Loads for Ti-6Al-4V Finishing Cutting 

Operations ........................................................................................................................................................ 442 

Matthieu Paillard, Frédéric Rossi, Hélène Elias-Birembaux, Gérard Poulachon, Nicolas 

Maury 

Finite Element Modeling to Design Optimized TMD for Milling Tools .......................................................... 448 

Mikel Etxebeste, Gorka Ortiz-de-Zarate, Iñaki M. Arrieta, Pedro J. Arrazola 

A Predictive Method for Cumulative Tool Wear in Variable Cutting Speed Turning Operations..................... 454 

Andrea Abeni, Alessandro Metelli, Aldo Attanasio, José Outeiro, Gerard Poulachon 

Development and Optimization of a Finite Element Model with Remeshing and Lagrangian 

Formulation for the Simulation of High Deformation Manufacturing Processes ............................................. 460 

Ignacio-Manuel Valdivia-Maldonado, Ainara Oruna, Gorka Ortiz-de-Zarate, François 

Ducobu, Pedro J. Arrazola 

A Generalized Framework for Predicting Process Robustness in the Context of Machining Aero 

Engine Components ......................................................................................................................................... 466 

Lena Geißel, Petra Wiederkehr 

Analyzing Machining Cycle Time Anomalies Via CNC and Operational Data ............................................... 471 

Noémie Vlaminck, Michel Nicolas, Tariq Benamara, Hervé Raddoux 

Implicitly Labeled Forecasting Based Tool Condition Monitoring in Machining Processes ........................... 477 

Tim Reeber, Hans-Christian Möhring 

Modeling Topographical Variations of Cutting Edges to Consider the Stochastic Behavior of Tool 

Wear in Milling Simulations ............................................................................................................................. 483 

Jim A. Bergmann, Petra Wiederkehr 

Material Detection by Stack Drilling Monitoring and Reservoir Computing ................................................... 489 

Luc Gerber, Pierre-André Rey, Mathieu Ritou, Mehdi Cherif 

Investigation of Biological Tissue Cutting for Minimal Tissue Damage Using Finite Element 

Simulation ........................................................................................................................................................ 495 

Urara Satake, Ryusei Senda, Ryutaro Sambe, Toshiyuki Enomoto 

Experimental Investigation and Simulation of Laser Surface Heating and Its Effects on Residual 

Stresses and Microstructure for AISI 52100 and H13 ...................................................................................... 501 

Ngoc Thai, Bin Shi, Hamid Ghorbani, Helmi Attia 

Wear Behaviour of TiAlN/DLC Coating in Milling of AMPCOLOY®83 ........................................................ 507 

Fábio Freitas, Naiara Sebbe, Rafaela Casais, Francisco Silva, Rúben Costa 

Meso-Scale Geometric Modeling of Cutting Edges on Vitrified Bonded Aluminum Oxide Grinding 

Wheels for the Multi-Scale Simulation of Internal Plunge Grinding Processes ............................................... 513 

Nils Schmidt, Tim Furlan, Jan Peters, Monika Kipp, Dirk Biermann 

Prediction of Crater Induced Failure of Coated Wires During Wire EDM of Ti-6Al-4V Alloy ....................... 519 

Sanghamitra Das, Shrikrishna N. Joshi 

A Model for Chatter Stability Enhancement Through Lattice Support Structures ........................................... 525 

George E.J. Robinson, Ozgur Poyraz, Neil D Sims, Pete Crawforth 

Data-Driven Approach to Identify Acoustic Emission Source Motion and Positioning Effects in 

Laser Powder Bed Fusion with Frequency Analysis ........................................................................................ 531 

Ming Wu, Shivam Shukla, Bey Vrancken, Mathias Verbeke, Peter Karsmakers 



Thermal Assessment and Energy Analysis in the Machining of Titanium Alloys Using SPRT. ....................... 537 

El Hatimi Imane, Wagner Vincent, Dessein Gilles 

A Simplified Numerical Model to Predict Geometrical Distortions of Thin-Walled Aluminum 

Airframe Components ...................................................................................................................................... 543 

Aitor Madariaga, Gorka Ortiz-de-Zarate, Zeeshan Yousaf Warraich, Pedro José Arrazola 

Surface Microstructuring by Targeted Burr Formation Using Ultrasonic Vibration Assisted 

Deformational Machining (UVADM) for Improving Polymer-Metal Bonding ............................................... 549 

Mohammad Hossein Rezaei, Ingo Schaarschmidt, Hendrik Liborius, Niclas Hanisch, Andreas 

Schubert 

Acceleration-Based Spindle Monitoring Based on Geometric Error Motions ................................................. 555 

Aaron Cornelius, Gregory W. Vogl, Ryan Hall, Yongzhi Qu 

Using Plunging-Type Testing to Investigate Process Mechanics at Micro Scale Machining ........................... 561 

Syed Ahsan Adeeb, Yigit Karpat 

Constitutive Behavior Study of Copper Alloy Under Cold and Hot Compression Conditions 

Towards LN2 Assisted Cutting ........................................................................................................................... 567 

Baochen Li, Yessine Ayed, Guénaël Germain, Jun Zhang 

Deep Learning-Based Characterization of Fused Filament Fabrication from Temporal Thermal Data ........... 573 

Ming Wu, Jie Zhang, Robrecht Abts, Eleonora Ferraris, Mathias Verbeke 

Development and Implementation of an Architecture for Cloud-Based Monitoring in Machining, 

Focusing on High Performance Applications ................................................................................................... 579 

Grigorios Kotsakis, Christos Papaioannou, Thanassis Souflas, Dimitris Tsolkas, Panagiotis 

Stavropoulos 

Influence of Operating Parameters on the Mechanical and Geometric Properties of 316L Stainless 

Steel Structures Fabricated by WAAM-CMT ................................................................................................... 585 

Mohamed Belhadj, Sana Werda, Robin Kromer, Philippe Darnis 

Molecular Dynamics Modeling of Nano-Grinding Process of Copper Alloy with a Rotational Tool .............. 591 

Nikolaos E. Karkalos, Angelos P. Markopoulos 

Computational Roundness Error Prediction for Internal Turning Operations .................................................. 597 

Daniel Gutsche, Hans-Christian Möhring 

Evaluation of Different Flow Stress Models for Machining Simulations of Medium Carbon Steels ............... 603 

Ahmet Semih Erturk, Amir Malakizadi, Ragnar Larsson 

Enhancing Surface Integrity Using a Hybrid Process Combining Simultaneous Grinding and 

Burnishing ........................................................................................................................................................ 609 

Yasmine Charfeddine, Sawsen Youssef, Jalila Sghaier, Hédi Hamdi 

Enhancing the Surface Quality of Additively Manufactured 316 Stainless Steel Revolving Parts 

Through Electrochemical Polishing ................................................................................................................. 615 

Wenjian Cao, Andrea Ghiotti, Stefania Bruschi 

Modelling the Bond Behavior and Tool Wear of Metal-Bonded Microfinishing Tools Considering 

the Run-In Phase .............................................................................................................................................. 621 

Ines Heining, Tailaiti Taiwupike, Petra Wiederkehr 



Finite Element Modeling of Molten Pool Geometry During Laser Surface Treatment of Ti6Al4V 

Alloy ................................................................................................................................................................. 627 

Maria Rosaria Saffioti, Serafino Caruso, Giovanna Rotella, Domenico Umbrello 

A Physically Based Constitutive Model for Predicting the Surface Integrity in Orthogonal 

Machining of AISI 52100 Steel ........................................................................................................................ 632 

Serafino Caruso, Stano Imbrogno, Luigino Filice, Domenico Umbrello 

Optimization of an Aerostructural Machining Process Using Physics-Guided Bayesian Stability 

Modelling ......................................................................................................................................................... 638 

Aaron Cornelius, Jaydeep Karandikar, Judy Burns, Robert Burns, Tony Schmitz 

Methodology for Element Selection and Clustering in Multi-Axis Directed Energy Deposition 

Simulation ........................................................................................................................................................ 644 

Severin Maier, Theo Habenicht, Maximilian Hoffmann, Haoliang Yu, Friedrich Bleicher 

A Comparison of Process Damping Modelling as Local Flank Face Interaction and as Macroscopic 

Modal Feature in a Time Domain Machining Simulation ................................................................................ 650 

Grigorii Altshul, Mikhail Guskov, Phillipe Lorong 

Investigation on Cutting Fluid Use in Finish Milling of Polylactide (PLA) 3D-Printed Parts ......................... 656 

Margaux Lorenzoni, Laurent Spitaels, Edouard Rivière-Lorphèvre, Jérémy Odent, François 

Ducobu 

Enhancing Energy Efficiency in Machining Through Digital Twin Technology: Predictive 

Modeling of Thermal Loads in Machine Tool Spindles ................................................................................... 662 

Mohammad Bani-Hani, Nico Hanenkamp 

Product Carbon Footprints on Machine Tools: An OPC UA Based Automation Approach ............................. 668 

Sebastian Karnapp, Magnus von Elling, Daniel Fuhrländer-Völker, Matthias Weigold 

Cutting Force/Temperature Multicriteria Optimization for a Milling Process ................................................. 674 

Abraham Kalu-Uka, Peter Eberhard 

Comparing the Chatter Characteristic in Milling of Ti6Al4V Alloy with and Without Laser 

Assistance ......................................................................................................................................................... 680 

Qi Liu, Xichun Luo, Wenkun Xie, Zhengjian Wang, Rongkai Tan 

Development of a Coupled Eulerian-Lagrangian (CEL) Model for Broaching: Analysis of Cutting 

Forces and Chip Morphology ........................................................................................................................... 686 

M.H. Boulares, C. Courbon, C. Bonnet, T. Mabrouki, J. Rech 

A Threshold-Free and Label-Free Pipeline for Adaptive Pulse Classification in Electrical Discharge 

Machining ......................................................................................................................................................... 692 

Ming Wu, Zequan Yao, Robrecht Abts, Peter Karsmakers, Dominiek Reynaerts 

Vibration Based Honeycomb Core Milling Diagnostics Using Machine Learning Approaches ...................... 698 

Dominique Knittel, Hamid Makich, Isidore Messer, Mohammed Nouari 

Real-Time Capable Identification of Spindle Bearing Loads Using Computer Simulation, Feed 

Drive Currents and Machine Learning Methods .............................................................................................. 704 

Magnus von Elling, Qiliang Jian, Matthias Weigold 

Unsupervised Anomaly Detection Using Vibration Signals for Milling Processes .......................................... 710 

Nicolas Ringler, Dominique Knittel, Mohammed Nouari, Jean-Christophe Ponsart, Daniel 

Romani 



Numerical Simulation of Cutting-Induced Grain Refinement in Machining Process Under Dry and 

MQL Conditions of Titanium Ti-5553 Alloy .................................................................................................... 716 

Yusuf Kaynak, Melih Ozkutuk, Ozhan Kitay 

An Improved Numerical Model for Prediction of Residual Plastic Strain in Machining of Ti6Al4V 

Titanium Alloy Concerning Cutting Edge Microgeometries ............................................................................ 722 

Cheng Hu, Kejia Zhuang, Hélène Elias-Birembaux, José Outeiro 

Integrating Fiber Loading Effects in Mechanistic Force Model for Carbon Fiber Reinforced 

Polymer (CFRP) Composites ........................................................................................................................... 728 

Darshan S, K.A. Desai, Abir Bhattacharyya 

Undercut Error and Compensating Trajectory Simulation Versus Experiments Comparison When 

Contour Turning of Inconel 718 Thin-Walled Parts ......................................................................................... 734 

Philippe Lorong, Jérémy Troisgros, Mikhail Guskov, Richard Chatain, Habib Karaouni 

Effect of Radial Engagement and Feed Rate on the Thermal Evolution of Ti-6Al-4V Alloys in 

Peripheral Milling Process ............................................................................................................................... 740 

Ivan Hamm, Hélène Elias-Birembaux, Frédéric Rossi, Gérard Poulachon, Nicolas Maury 

Author Index 

 




