Proceedings of

ASME 2025 International
Mechanical Engineering
Congress and Exposition
(IMECE2025)

Volumes 1-9

November 16-20, 2025
Memphis, Tennessee, USA

Sponsored by ASME

Part 1 of 2

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS



https://crossmark.crossref.org/dialog/?doi=10.1115/IMECE2025-FM1&domain=pdf&date_stamp=2026-02-23

© 2025, The American Society of Mechanical Engineers, 290 W. Mount Pleasant Avenue, Suite 1400, Bldg. 4, Livingston, NJ
07039, USA (www.asme.org)

All rights reserved. “ASME” and the above ASME symbols are registered trademarks of the American Society of Mechanical
Engineers. No part of this document may be copied, modified, distributed, published, displayed, or otherwise reproduced in any
form or by any means, electronic, digital, or mechanical, now known or hereafter invented, without the express written
permission of ASME. No works derived from this document or any content therein may be created without the express written
permission of ASME. Using this document or any content therein to train, create, or improve any artificial intelligence and/or
machine learning platform, system, application, model, or algorithm is strictly prohibited.

INFORMATION CONTAINED IN THIS WORK HAS BEEN OBTAINED BY THE AMERICAN SOCIETY OF
MECHANICAL ENGINEERS FROM SOURCES BELIEVED TO BE RELIABLE. HOWEVER, NEITHER ASME NOR ITS
AUTHORS OR EDITORS GUARANTEE THE ACCURACY OR COMPLETENESS OF ANY INFORMATION PUBLISHED
IN THIS WORK. NEITHER ASME NOR ITS AUTHORS AND EDITORS SHALL BE RESPONSIBLE FOR ANY ERRORS,
OMISSIONS, OR DAMAGES ARISING OUT OF THE USE OF THIS INFORMATION. THE WORK IS PUBLISHED WITH
THE UNDERSTANDING THAT ASME AND ITS AUTHORS AND EDITORS ARE SUPPLYING INFORMATION BUT
ARE NOT ATTEMPTING TO RENDER ENGINEERING OR OTHER PROFESSIONAL SERVICES. IF SUCH
ENGINEERING OR PROFESSIONAL SERVICES ARE REQUIRED, THE ASSISTANCE OF AN APPROPRIATE
PROFESSIONAL SHOULD BE SOUGHT.

ASME shall not be responsible for statements or opinions advanced in papers or .
Statement from the Bylaws.

. . printed in its publications (B7.1.3).

For authorization to photocopy material for internal or personal use under those circumstances not falling within the fair use
provisions of the Copyright Act, contact the Copyright Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923,
tel:978-750-8400, www.copyright.com.

Requests for special permission or bulk reproduction should be addressed to the ASME Publishing Department, or submitted

online at: https://www.asme.org/publications-submissions/journals/information-for-authors/journalguidelines/rights-and-
permissions

VOLUME 1 ISBN:
VOLUME 2 ISBN:
VOLUME 3 ISBN:
VOLUME 4 ISBN:
1 978-0-7918-8936-7
VOLUME 6 ISBN:

VOLUME 5 ISBN

VOLUME 7 ISBN

978-0-7918-8932-9
978-0-7918-8933-6
978-0-7918-8934-3
978-0-7918-8935-0

978-0-7918-8937-4

1 978-0-7918-8938-1
VOLUME 8 ISBN:
VOLUME 9 ISBN:

978-0-7918-8939-8
978-0-7918-8940-4


http://www.asme.org/
http://www.copyright.com/
https://www.asme.org/publications-submissions/journals/information-for-authors/journalguidelines/rights-and-permissions
https://www.asme.org/publications-submissions/journals/information-for-authors/journalguidelines/rights-and-permissions

TABLE OF CONTENTS

Additively Manufactured Tooling Mold for Liquid Composite Molding (LCM) of Canted T-Joint
Structures for AeroSPace APPIICALIONS. ...c.evuirueeiieieiertirtene ettt ettt sttt ettt et et sttt ere et et ebesae st sresueeanens 1
Khalid Aldhahri, Henry Young, Donald Klosterman

Micro-Hole Fabrication on Turbine Blade Made of Inconel 718 (Nickel-Based Super Alloy) Using

Micro ECM Process Under Taguchi - DEAR Based OptimizZation .........c..coceeereeienieneneneneneeieneenieniesiesie e 9
Muthuramalingam Thangaraj, Ragavanantham Shanmugam, Monsuru Ramoni, Geethapriyan
Thangamani

Understanding Solidification and Mechanical Behaviour of Al-Cu Binary Alloy Under
Microgravity: A Molecular Dynamics APPIOaCK.........c.occviiiiiiiiieiieciieie ettt eeste e reesaeeaeenne e 14
Apurba Sarker, Sourav Saha

Assessing the Effectiveness of Ultrasonic Impact Treatment on Residual Stress Profiles in
Dissimilar Welded JOINES ........coiuiiiiieieiee ettt ettt ettt este s e e sae e seeseeneeeneeeneesseeseenseennens 22
Hamid Eisazadeh, Jeff Bunn, Andrew Payzant, Paris Cornwell, Daryush K. Aidun

Double-Sided Friction Stir Welding of Polycarbonate ............ccccvevieriieriiiiieiicieeeeieeieeee et eene e 31
Natalie Barkley, Kristofer Laser Jr., Alexander Schlarp, Rebecca Martin, Thab Ragai, Mark
Rubeo

Optimizing Friction Stir Welding Parameters for Similar and Dissimilar Polymeric Materials: A

Comparative Study of Polymethyl Methacrylate (PMMA) and Polycarbonate (PC)........cccoouevieniiniiniiniine 41
Logan Stewart, Conner Best, Rebecca Martin, Kristofer Laser Jr., Ihab Ragai, Mark Rubeo,
Brian Young

A Computational Analysis of Virtual Impactor Dynamics in Aerosol Jet Printing Toward Optimal
Direct-Write Fabrication of Printed EIECITONICS ........c.couecveuirieieiniiieiniiieenieecnieee et ne 49
Akashita Sareen, Curtis W. Hill, Roozbeh "ross" Salary

Scaling of Fatigue Curves Derived from Surface Roughness ...........ccoceiiiiiiiiiniiiiiieeeeeeee e 64
Leland Shimizu, Xueyong Qu

Improving Mechanical Properties of SLS-Printed Nylon Lattice Structures Using Cross-Reinforced

Ahkar Min Thant, Nabin Bastola, Jianfeng Ma, Muhammad P. Jahan

Critical Review of Contributing Parameters, Predictive Models and Sensing Techniques for
Prospective In-Situ Monitoring and Control of Residual Stress in Metal Additive Manufacturing
(IMAM) <.ttt ettt ettt a ettt e skt s e st e st sen e st sen e Rt b en b st s en s Rtk en e e st b e st st s enten e benteneenen 81

Farshad Samadpour, Hazim EI-Mounayri

Investigating the Effects of Printing Orientation on Material Properties of 3D Printed Resin for
Humanoid RODOt APPIICALIONS .....c..eeeieiiiiiiiit ettt sttt ettt e eae et e e e naeenteeseesneenes 102
Ligia Portugal, Pradeep Radhakrishnan

The Influence of Heat Input on Microstructure Properties of Wire Arc Additively Manufactured TI-
BATAV ALLOY ..ttt ettt ettt b et e b et a b et n bRt R et n e b et e n b b et beebeneeneetenene 115
Muralimohan Cheepu, Ragavanantham Shanmugam, Lava Kumar Vandrangi

Enabling On-Demand Aerospace Component Manufacturing: Topology Optimization of GE Engine
Bracket and Fabrication Using Metal FEF ..........ooiiiiiie e 121
Abhishek Singh, Luohaoran Wang, Abdul Sayeed Khan, Aren Vardhan Pilli, Mihaela Banu



Effect of Extrusion Nozzle Tilt Angle on the Surface Quality of 3D Printed Continuous Fiber
REINTOICEA COMPOSILES .....eeieietietieieeiie ettt ettt ettt et et e e et eee e e bt e sse e beeneeeneeeneeeseeseenteenaeeneesneesneenes 131
Rubayed Razib, Md Atikur Rahman, Md. Zahirul Islam, Luke Gibbon, Chad Ulven

Plasma Transferred Arc Additive Manufacturing of High-Chromium White Iron: Parameter

Optimization and Interpass Temperature Control for Repair Applications............cceeevereereerieerreeeeeeeneenseennens 141
Shriyash R. Waghmare, Shalini Singh, Sajid Butt, Hani Henein, Kimberley Meszaros, Ahmed
Jawad Qureshi

Deep Learning in Orthopedic Imaging: Detectron2 for Knee Osteoarthritis Detection and Grading............... 149

Moneesh Rajaram, Joshua Daniel, Xavistin C. Arul Arasu, Sathish Kumar Gurupatham

Advanced Deep Learning for Pharmaceutical Pill Defect Detection ..........cccceevvvevvieviieiesienieieeieeve e 156
Joshua Daniel, Moneesh Rajaram, Hygreev Manikandan, Sathish Kumar Gurupatham

Automated Road Crack Detection and Quantification Using Detectron2: An Instance Segmentation
FN o] 02 U0 Tl s ORI 162
Moneesh Rajaram, Ryan Woodall, Diego Garcia, Sathish Kumar Gurupatham

Shrinkage Prediction in Additive Manufacturing of Tubular Ceramic Structures Via Machine
LLGATIING ...ovvieieiieiiete ettt ettt ettt et e et e et e bt e s beesbeesaessae s e enseensessseeseeeseenseenseenseasseessesseeseenseenseennenseeseenseenseas 168
Yuging Feng, Ziao Guo, Yingbin Hu, Matthew Hendrickson

A Review on Al-Based Real-Time Defect Detection in 3D Printing Process: A Path to Sustainable
AN QUALTEY ASSUTANCE .....e.vvevieieetieie e eteeeteesteereesbeetesteesseesseesseesseessessseseesseesseassasssesssesseesseassesssesssesseesenssens 175
Said Abdallah, Salman Pervaiz

Intelligent Tomato Harvesting: Integrating Industry 4.0/5.0 to Advance Smart Farming Automation............. 184
Jacob Holloway, Denzel Oden, David A. Guerra-Zubiaga, Gershom Richards

Deep Learning-Powered Machine Vision for Quality Assurance in Manufacturing ..........ccccecevevencncncennnne. 195
Kyle O'Hern, Vedang Chauhan, Elizabeth Edwards

Automated Detection and Quantification of Weldment Defects Using Detectron? ...........ccccccevevencnenennene. 206
Ryan Woodall, Tanu Shri, Moneesh Rajaram, Sathish Kumar Gurupatham

Predictive Modeling of Aerosol Jet Printed Morphology Using Mixed-Output Convolutional Neural
INEEWOTKS ...ttt ettt ettt h e e bt eb e e st ea et e ke e bt eh e eb e eaeem e e s et e ebeebeebeeneen s e e enbesbeateebeeneeneens 212
Shihab Shakur, Akash Deep, Srikanthan Ramesh

Generative Al-Driven Disruption Management in Matrix Production: A Digital Twin-Based

Framework for Resilient Operations Towards Industry 5.0........ccoeiieiiiiiiiiiii e 223
Yanchao Tan, Baicun Wang, Wei Yuan, Quan Zhou, Yingxue He, Wei Ye, Marvin May, Xingyu
Li, Sang-Gook Kim, Ragu Athinarayanan

Adaptive GenAl-Empowered Manufacturing Training Using LLMs and GraphRAG.............cccoeevveverrennnnne. 233
Xingyu Li, Wei Ye, Dazhong Wu, Yanchao Tan, Nathan W. Hartman, Martin Jun, Ragu
Athinarayanan

Integration of Reverse Engineering into Turbomachinery Remanufacturing Methodology...........cccccccveeenneen. 243

Roosevelt A. Santos Pazmino, Fausto A. Maldonado Galarza, Carlos G. Helguero Alcivar,
Jorge L. Amaya Rivas

Advancing Sustainability in Additive Manufacturing: Integrating Circular Economy and
Sustainable DeveloOpmeEnt GOALS..........coivireriiieiiienenereecee ettt ettt sttt sa et sbe b eaeeaees 252
Dina A. Aljamal, Hussien Hegab



Utilizing Pre-Trained Language Models to Support Circular Design Decision-Making...........c.ccecevererennenne. 261
Ananya Nandy, Ashley Hartwell, Kc Morris

Comparative Evaluation of Tribological Properties of Vegetable Oil Based Lubricants and Copper
Oxide (CuO) Nanoparticle AQILIVES .......c.ccverrieriieiieieiiestesie e eteete st esteebeeseesessaesseesseesseessesssesssesseessesssens 271
Vishnu Kumar

Conductivity-Tunable Reactive Aerosol Jet Metallization of TEXtIles .........ccceevveriirenininienieniienicnenceeneeeee 280
Jaehun Jeon, Alex Wong, Meliksah Koca, Faydia Thompson, Ozgur Tumuklu, Semih Akin

The Aerosol Jet Printing of Ultra-Light, Ultra-Thin, and Flexible Customized Wearable Strain
Gauges to Evaluate Body Behavior and Health Condition for AStronauts............cccccevevereerieerieeveeeeseesieennns 290
Mariona Martin, Xiao Zhang, Jiajun Xu

Analytical Modeling of Defects and Optimization in Metal Additive Manufacturing ...........cccceccevevcreneenenee 297
Wei Huang, Hamid Garmestani, Steven Y. Liang

Material-Specific Heat Transfer Behavior in Fused Filament Fabrication (FFF): Insights from
Finite EIement ANALYSIS......c.cccverierieitieieeieiiesiteste et ete st e stee et esteesbeessesssessaesseesseesseassesssesseenseensenssesssesssesseeses 303
Namhee Kim, Chloe Davis, Hamid Eisazadeh

Numerical Investigation of CMT-WAAM: Effects of Substrate Preheating on Molten Pool

Dynamics and Thermal HIStOTY ........oouiouiiiiiiiiieee ettt ettt et ae ettt et eeeeeaeesaeas 311
Heran Geng, Muhammad Irfan, Abul Fazal M. Arif, Abba A. Abubakar, Syed S. Akhtar, Ahmed
J. Qureshi

Optimization of Polymer-Based Lattice Structures for Enhanced Mechanical Performance in High-
Pressure Gas Storage Cylinders for SCBA........ccooiiiiiiiiiieeceeeeete ettt s 321
Anas Alshaheen, Usman Ali, Syed Sohail Akhtar, Abba A. Abubakar

Computation of Cutter Workpiece Engagement for Five-Axis Machining Using Graphics
PrOCESSING UNIL....ectiiiiieiiiiiiitecie ettt ettt et e et e et e et esteesteebeesbeesseeseesseesseessaesseassesssessaesseesseensesssesseeseensenssens 333
Masatomo Inui, Wataru Kouda

Thermal-Mechanical Finite Element Analysis of Graded Metallic Structures Produced by Laser
POWAET BEA FUSION ..ottt ettt e e e e ettt e e e e e seaaa ittt e eeeesensaaseeeeeesssnasseeeeeesennnns 341
William T. Downs, Isaiah Yasko, lan Switzer, Brian Wisner, Muhammad Ali

Machine Learning Based Data Driven Prediction of Process-Induced Porosity in LPBF Using CT

Scan Data and Thermal MOAEIING ..........ccveciiiiirieiieieeieee ettt e et e esaeseesseeseessesssesssesseeseensennsens 348
Abdul Qadeer, Aazim Shafi Lone, S. Sohail Akhtar, Abba A. Ababakar, Abul Fazal M. Arif, A.
J. Qureshi

Optimization of Finishing Parameters in Rotational Magnetorheological Abrasive Flow Finishing
Using the Grey Wolf Optimization AlZOTItRmm..........c.cccuiiviiiiiiieiieieeie ettt 359
Lagouge Tartibu, Anant K. Singh, Mosa Machesa, Ved Prakash Jha

Evaluation of Phased Array Ultrasonic Testing and Total Focusing Method in Detection and
Characterization of Flaws in Structural Welding in Compliance with AWS D 1.5 ...cocooiviniiiiiininininenceeen 368
Chowdhury Md. Irtiza, Bishal Silwal, Hossein Taheri

Enhancing Defect Detection Accuracy in Wire-Arc Additive Manufactured Samples Through

Fusion of Multi-Directional Scanning with Phased Array Ultrasound Testing (PAUT).......ccccovevieveereenveennene 380
Nayeon Lee, Ayantha Senanayaka, Jonathan Storey, Michael Murphy, Joonsik Hwang,
Hyeona Lim, Bowen Cai, Anton Netchaev, Tonya Stone



Enhancing PAUT Inspection with Machine Vision and Al for Intelligent Structural Integrity
AASSESSITICIIL <.ttt ettt ettt et et et et b e se e bt e at ettt e bt et bt bt e a st e bbb e bt ehe bt eae et et et e b sh e bt eaeeane 392
Elsie Lappin, Julia Oubre, Hossein Taheri

An Affordable IOT Platform for Sensor-Based Quality Inspection of Cast Components in Industry
400 ettt ettt ettt et a et et a et b e stk ben ek b ent ekt s en s eR e s en s es e s en b ekt b en s e st senses e b entes e b enteneebensenenn 400
Michael Jones, Poojith Chigurupati, Hossein Taheri

Deep Learning Super-Resolution X-Ray Computed Tomography Algorithms for Additive
IMANUTACKUTIIIE ..ottt ettt ettt e st e et et e et e e mee s st e et eneeenteeneeeseeaseesseenseenseenseeneeeneenseenseenseensesneesneennes 407
Obaidullah Rahman, Haley Duba-Sullivan, Amirkoushyar Ziabari

An Integration of Support Vector Machine for Predicting Mechanical Properties in IIoT Enabled
INVESTMENE CASTINE .....veeeveeeieiiesiieieeteeteeteett et et estesetessaesseesseesseesseesseeseenseenseenseansesssessaesseenseansesssesssenseensennsens 418
Amit Sata, Nikunj Maheta, Himanshu Thaker

Towards Trustworthy Digital Twins for Platform Technologies to Advance Biomanufacturing...................... 429
Vishnu Kumar, Vijay Srinivasan

Digital Twin Inputs and Feedback Loop for Automotive Body in White Dispensing Quality
INSPECLOT TTAIMING ... .cuvieeveeiieeiieitieieete et e e te st eteeteesbeesaessaesseesseesseessesssesseenseensaasseansesssessaesseenseensesssesssenseensennsens 440
Elizabeth Lekarczyk, Ali Ahmad Malik

A Camera-Based Teleoperation System for a Robot Manipulator with Gripper Haptic Feedback................... 452
Diego A. Carvajal Solano, Sebastian Roa Prada, Oscar E. Rueda Sanchez, Daniel A. Vargas

Rivera

Application of Computer Vision Tools and Robotics to Assist in the Harvesting Activities of Coffee

Crops 1N COIOMDIA. ...ttt ettt et b et b e et e et s bt sh e e bt bt e et et et e naesbeebeeueenne 463
Alfonso R. Quintero Lara, Sebastian Roa Prada, Daniel A. Vargas Rivera, Leidy D. Gomez
Silva

Roadside Traffic Surveillance System for Optimal Traffic Control ...........ccccovevvieeiiiiiiieiieeee e 479

Shenglin Li, Hwan-Sik Yoon

Study on Improving Machining Accuracy Using Image Recognition in Robot Machining Systems

for Medium- And Large-Sized WOTKPICCES .......couieiiiieiieiieie ettt 488
Hajime Endo, Ryoga Ota, Yoshitaka Morimoto, Akio Hayashi, Yoshiharu Kitaguchi, Yutaro
Yasui, Taro Matsuzaki

Al Vision Integration for Infrastructure InSpection DIONE ..........c.cecvieevirieiienieniieie et seee s 498
Dalton Bobo, Matthew Jones, Ryan Carroll, Gabriel Smith

Low Cost Additive Manufacturing of Segmented Stator Composite Polymer Permanent Magnet DC
IMIOBOTS .ttt ettt ettt et e h e b et e et e s e e bt e e bt e bt e bt e ab e e a et s bt e eh e e bt em bt eab e eht e e b e e b e e bt et e eat e eateebe e beebeenreas 504
Ben Goldberg, Jordan Bailey, Colin Haskin, Connor Hawkins, Rasvan Voicu

Design and Development of Remote Triggered & Monitored Three Degrees of Freedom Hover
System for Virtual LaboTatory ..........cccoirireriiientiienenenie ettt sttt ettt ettt st sbe ettt e sae st sbesaesaeeneen 512
Devdas Shetty, Pruthviraj U., K. V. Gangadharan, Varuna T., Laxmi Ishappa Itagi

Al-Driven Automation for Optimized Injection Molding: Case Study with Polypropylene (PP)

ASTM D638-14 TESUNZ SPECIMEIL ...vevveeieeieitieteeteeteeteeteesteeseesseessesssesseesseesseesseessesssesssasseesseessesssesssesseeses 525
Jun Han Bae, Bell Muthukumaran, Massimo Tozzi, Maheen Madhi, Kyle Wat, Jonathan
Curran, Gilchan Park, Spencer Kim



Prediction of Mechanical Property of Metal 3D Printed Parts Affected by Process Interruptions
Using Machine Learning Method. .........c.oouii ittt ettt seee e ees
Poojith Chowdary Chigurupati, Vijayalakshmi Ramasamy, Hossein Taheri

Additive Manufacturing of Textured Polymer Surfaces for Potential Friction and Wear Reduction in
Hip Replacements: A Preliminary STUAY ........ccvevvieiiiiiiieiiesieete ettt sta e teebeesseseneene e saeseennaas
Chibuikem Iheonu, Jade Myers, Denis Cormier, Patricia Iglesias

Numerical Investigation of Multi-Track Laser in Metal Additive Manufacturing for Inconel 718
Defect-Free COMPONEILS. ......couiitiririirtieieeit ettt ettt et sttt ettt et ettt sbe bt et ese e e e enbenbesbe bt eneenne
Feiyang Bai, Justin An, Xiao Zhang, Jiajun Xu

Scalable Fabrication of Nickel-Based Microlens Array Molds Via Hybrid Precision Molding and
MICTO-EIECLIOfOIMING. ... .eeeiiieieiieiietieie ettt ettt ste et et esteesbeeeaesseesseesseanseessesssesseenseenseessennsensnenseenses
Yang Shu, Bosen Kuang, Peilin Zhang, Jiale Li, Can Yang

A 6-DOF Soft Parallel Robot for Transcatheter Cardiac SUIZETY .......ccevverierieniinieie e
Kwasi Debrah-Pinamang, Kingsley Nwachukwu, Saleh Gharaie, Turaj Ashuri, Amir Ali Amiri
Moghadam

Solar Recycling: Induction Solar FOUNAIY ........cccveiiiriiiiiieiiciecieeeeee ettt as
Basel Alsayyed, Collin Tastet

Tribological Performance of the Thermo-Mechanically Processed Non Equiatomic Feconimnal

High-Entropy Alloy Under Different Applied Normal Load...........ccccoiiiiiiiiiiininiicceeeeecee
Rajnish P. Modanwal, Aswani Kumar Singh, Dan Sathiaraj, Tanmay Tiwari, Chandra Sekhar
Rakurty

Effects of Lubricant Groove Design on the Steady State Performance of Hydrodynamic Tapered-
Land TRIuSt BEATINES .......eeiieiiiieieeieeie ettt ettt et et et eatess e saeesse e seenseeneeeneeeseanseenseenseensesneesneens
Isaiah Yasko, William Downs, Ian Switzer, Muhammad Ali, Richard Walker

Automation of a Bandsaw Operation to Improve Manufacturing Performance with Nonuniform
Part FEature GEOMEITY .....ccuveeiiieiieeiie ettt ettt ettt ettt ettt et e et et e st e s beesateessbaeeabeesabeesabeesasaesnseesasaesnseesnseennse
Brian Barringer, Michael Smith

Quality Improvement in Vat Photopolymerization of Ceramic Hollow Structures: Effects of
Nanofill Thermal Buffering Method............cooiiiiiiiieiee et
Yuging Feng, Ziao Guo, Yingbin Hu, Matthew Hendrickson

Internalization Process of Critical Component for Use in Ejection Seats in Brazilian Air Force

IMIIIEATY ATTCTATL ...ttt ettt b ettt b et s bt s ae et e st et e e et e st sbeebeeneeane
George Favale E Fernandes, Kilder Fagundes, Schubert Alberto Dos Santos, Joao Paulo
Ferrari Balacis, Rafaella Eloisa Candido De Azevedo

Design Methodology & Prototyping for a Support Material Removal Test Bench Used in MJP

Additive ManUFACTUIIIG .......ocviiiieitieiieieeiecte sttt ettt e et e eteesteesseesbeesbesssesseesseesseesseasseessessseseesseesseessesssesseesnes
Daniel Moreira, Freddy Chica T., Hung Wu C., Freddy X. Jervis C., Carlos G. Helguero,
Fausto Maldonado, Cesar Moreira V., Jorge L. Amaya R.

The Impact of Applying Lean Six Sigma Tools on Improving the Overall Equipment Effectiveness
(OEE) Metric - A LIiterature REVIEW .......cccvieiiiiiiieeiieiiieeie e siieestteeseveeseveesveessaeesbeessseessseessseessseessseesssessssennnns
Ahmad E. Elhabashy, Hadi Fors, Shaza Elmenshawy, Asmaa Harfoush

Tankless Electrical Discharge Machining (EDM) with a 6-AXiS RODOt.........ccccvvciiiiiiieiieniieiicrcceeeeeieeine
Hong-Yue Tang, Saar Medvedovsky, Matthew Nichols



Development of a Modular Automation Cell for Vision-Guided Pick and Place of Threaded

Payloads in an Existing Manufacturing Line............ccoeriiiiriiniieiieieee ettt s 644
Tre Dessalines, Ryan Henry, William Hoffman, Alexander Ma, Trevor Manning, Aidan Miller,
Peter Mura, Brendan Old, Daniel Doscher, Jeremy Cole

Defect Mitigation for Robot Arm-Based Additive Manufacturing Utilizing Intelligent Control and

Matsive Ali, Blake Gassen, Sen Liu

Evaluating the Impact of Cyberattacks on Al-Based Machine Vision Systems: A Case Study of
Threaded FAStENETS ......cc.couiiiiiiiiicie ettt ettt sa e s a ettt e bbbt e eae 659
Vijayanth Tummala, Ankit Agarwal, Amaninder Singh Gill, Seung-Jin Lee, Laine Mears

Practically Leveraging LLMs for Manufacturing Cybersecurity ...........cccceouerererineneneneereenienenene e 669
Curtis Taylor, Monika Akbar, Gabriela Ciocarlie, Matthew Luallen

Impact of Line Edge Roughness on Device Performance: A ReVIEW..........cccceeiiriiiiiiiiiinieniiccieeececeee 679
Nitish Kumar Singh, Martin K. Anselm, Krittika Goyal, Intae Whoang, Jun Han Bae

Converting Virtual Commissioning of a Pick and Place Robot into Digital TWin.........cceceeceeverenencnenennennn. 688
David A. Guerra-Zubiaga, Gershom Richards, David Luna, Carter Corbin, Theodor
Myklebusthaug, Oscar Tharp, Juan Crisantos

Planning and Simulating the Creation of a Smart Factory for PZT (Piezoelectric Materials) and
EAP (Electroactive Polymers) Using a Methodology Based on Business Model Ontology ...........c.cccceeueenee.e. 698
Trifon Stefanov, Stefan Stefanov, Rupal Srivastava

Smart Packaging Optimization Using Digital Twins and Industrial 5.0 with Human Robot
IIEETACTION. ...ttt ettt sttt ettt et e b e s bbbt ettt e s bt s h e bt e bt ettt nb et be e eane 708
Kay R. Morgan, David A. Guerra-Zubiaga, Gershom Richards

Investigating Mechanical Behaviour of Celtic Design-Inspired Lattice Structures............cecceevevererenenennenne 718
Josh Lacken, Keith Tracey, Amanpreet Singh, Rupal Srivastava

Smart Manufacturing Using Advanced Technologies for Human Robot Collaboration.............c.cccecvervveernnen. 728
Sharon Sandoval, David A. Guerra-Zubiaga, Gershom Richards, Viadimir Kuts

Design and Validation of a Low-Cost VR Glove for Hand Tracking in Virtual Environments....................... 742
Priyanshi Sharma, Armin Laszlo Remenyi, Viadimir Kuts, Rupal Srivastava

Temperature and Force While Forming A1100 Aluminum Cylinders in a Friction Stir Extrusion

1Y ETe] 111 s TN 750
William J. Emblom, Jhonatan Gil Romero, Gabriel Dimonde, Alaric Bloss, Grahm Casse,
Paul Daugereau, Jacob Garcia, Javen Bolden, Scott W. Wagner, Vinh Nguyen, Paul Darby

Friction Stir Extrusion: A Preliminary Investigation in Consolidating Aluminum and Copper Chips

and Powder to Produce Solid CYINAEIS ......c..ccuieiieiiiieiieiieriteie ettt ettt veevesaesaae e eseessesssesssesseenseessens 760
Alex Beck, Sean Moore, Val Robicheaux, Jesse Roy, Davis Mina, Vinh Nguyen, Scott W.
Wagner, William J. Emblom

Material Behavior in Cold Spray Additive Manufacturing: Bonding Mechanisms, Stress Analysis,
and Microstructural DEVEIOPIMENL ...........ccviiieriieiieieeiesiece ettt et eteeeteesteebeebeesbestaesteesaeesseessessseeseeseesseessens 770
Abishek Kafle, Kalen T. Baker, Raman Silwal, Shengjun Lu, Weihang Zhu

A Method for Algorithmic Fault Detection in Material Extrusion Additive Manufacturing Via
SEEPPET MOLOT CUITENL. .....eeiiiiiiieeitie ittt ettt ettt et e st e e eabe e s bt e sabeeeabeesabee s beesabeesbaesnbeesbaesnseeebaesnsees 778
Alexander Isiani, Kelly Crittenden, Leland Weiss, Ramanshu Jha



Optimizing High-Performance Cu-Ni-Cr Alloys for Space Manufacturing Using an Integrated

Computational Materials Engineering APProach ..........coceiieiieiiiiiiieseseeeee ettt 788
Pouria Nourian, Hamid Sharifi, Md Ashfaq Siddiquee, Ahsanul Alam Kabhi, M. Shafiqur
Rahman

In-Space Manufacturing: An Overview of Current Technologies, Challenges, and Pathways for

Sustainable Deep-Space EXPIOTation..........cceccuiiieiiiiieriieie ettt ettt ereeveeaeseesteesteesseessesseesssesseeseesseessens 797
Ahsanul Alam Kabhi, Md Ashfaq Siddiquee, Pouria Nourian, Abdul Sayeed Khan, Mahathir
Mohammad Bappy, Pratik Sarker, M. Shafiqur Rahman

Predicting the Strain-Gradient Effect During Deformation of Precipitation Hardened Ti-6Al-4V
Alloy Using a Mean-Filed Polycrystal Plasticity Material Model............ccccoiiiiiiiiiiiiieeeeeee 809
Iftekhar A. Riyad, M. Shafiqur Rahman

Effect of Ultrasonic Vibration on the Solid-State Processing of Stainless Steel: An Atomic-Scale
Analysis of the Fe-Ni-Cr Ternary SYSTEII ......cc.coeveriririeieieniinienenieeeeeetetete st sttt sa et b e eeeeene 815
Ahsanul Alam Kabhi, Pouria Nourian, M. Shafiqur Rahman

A Molecular Dynamics Study of Shear Driven Solidification and High Temperature Mechanical

Properties of A10.3CoCrFeNi High Entropy AlOY........cccueiiiiiieiiieiiiieeieceeieee ettt ne e 823
Sifat Abdul Bari, Chowdhury Sadid Alam, Ashfak Siraj Shuvo, Sakib Al Razi Khan, M.
Shafiqur Rahman

Effect of Surface Texturing on Electrostatic PEEK Coatings of SPHC for Improved Wear

RESISTANCE ....ouviietie ettt eetie ettt ettt et e et e e te e e bt e e taeesbee e taeesseeasseaasseeansaeesseeassaeenseeanseenssesanseesnseesnsaesssesanseennns 834
Muhammad Yasin, Amal Ameen Seenath, Syed Sohail Akhtar, Abdul Samad Mohammed,
Tehmoore Khan

Investigating Pressure-Dependent Friction Mechanisms of Additively Manufactured Surface-
Textured Composites 0N [CY SUITACES .....cvivieriieiieiieiecie ettt et be e te e sraesseeseessesssesseeseenseensens 844
Sabrina Islam, Z. Shaghayegh Bagheri

Micro-Wire-EDM Machinability and Surface Study of the New Generation TNZT (Ti-35Nb-7Zr-
STA) ATLOY .ttt ettt ettt et e st e e be e b e e s b e e reeett et e e b e e b e es b e e e b e etaeetaesae e beerbeenbeereeeaseete e reenteenreas 854
Shahid Ali, Didier Talamona, Asma Perveen

Exploring Electroless Nickel Plating Applications on Additively Manufactured Metal Components:
As-Built, Chempolished (CP), and Electropolished (EP) SUrfaces ........c..cccccoeeeninenicninienicneninencseneeeen 863
Pablo E. Sanchez Guerrero, Pawan Tyagi, Devdas Shetty

Orthogonal Machining of Mild Steel ER70S-6 Manufactured by Wire Laser Metal Deposition:
Chip Morphology and Shear Angle INVEStIZAtION .......c.ccveiieriieriieieiieeiesieeieeieete e ste e esaeeseeseseeseesseeseensens 873
Ayman Abdelgwwad, Salman Pervaiz

Machinability Studies on Eco-Friendly Aluminum Composite Under Dry, Flood, and MQL
Conditions Using Taguchi-Moora Optimization TEChNIQUE ...........ceeoiirieiieiieieee e 882
Susmitha Pennam, Adithya Kalaimani, Senthil Kumar Velukkudi Santhanam

Author Index





