Proceedings of ASME 2025
20th International
Manufacturing Science and
Engineering Conference
(MSEC2025)

Volumes 1-2

June 23-27, 2025
Greenville, South Carolina, USA

Conference Sponsor:
Manufacturing Engineering Division

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS



© 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 . . . printed in its publications (B7.1.3). Statement
from the Bylaws.

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: 978-0-7918-8901-5

VOLUME 2 ISBN: 978-0-7918-8902-2



TABLE OF CONTENTS

Optimization and Performance Evaluation of 3D-Printed Electrodes Scaffold for 3D Battery.........c.cccccveruenneen. 1
Qingqing He, Shuai Chen, Yang Yang

Development and Optimization of a Top-Down 3D Printing System for Single-Tank Multi-Material
Fabrication Using Hydrogel-Rochelle Salt COMPOSILES........ccueervieriieiieieiiieriiesieeieereseeseesreereeseeeeesseesseesseessens 9
Shuai Chen, Qingqing He, Yang Yang, Han Xu

Development and Characterization of a 3D-Printable PDMS Composite With BaTiO3 for Enhanced

Force Sensing in SOft RODOTICS .......eoiuiiiiiiiiiiiiei ettt ettt et ettt et e b et e 18
Leila Daly, Ibrahim Gusau, Riley Rohauer, Perrin Woods, MD Ahasan Habib, Christopher
Lewis, Krittika Goyal

Powercell Packaging Using a Structural Electronics Approach ...........ccecvevveecieeiienienienienieee e e 27
Mychal Taylor, Georgia Kaufman, Hayden Fowler, Michael Gallegos, Emily Huntley, Samuel
Leguizamon, David Boese, Guhaprasanna Manogharan, Bryan Kaehr

Additive Fabrication of Hybrid Carbon Nanotube Composite for Piezoresistive Pressure Sensor and

TS PIOPETEICS .. ueiviitieiieie ettt ettt ettt ettt e te e bt e beesbeeabeesbeeseesse e seesseesseesseeseeesaesseessaesseesseassessaessaeseesneensenseenns 34
Shahid Hussain, Xiaoging Tian, Dingyifei Ma, Tianlong Chang, Zaiyu Wang, Lian Xia, Jiang
Han

Exploring Biomechanically Adaptive Prosthetic Sockets With 3D-Printed Auxetic Meta-Structures ............... 43

Sumit Kolte, Vinayak Vijayan, Lihua Lou

Brief Paper: Additive Manufacturing of Hierarchical Porous Structure of COpper.........cccceceeveevierenenenenennnns 52
Rui Dong, Karla Magdalena Becerra Rosas, Wenda Tan

Reference Model for Electric Vehicle Battery Recovery in a Circular Economy.........c..cocceceevienencncnencnennns 57
Matthew J. Triebe, Nehika Mathur, Ashley Hartwell, K. C. Morris

Quantitative Support for System-Level Sustainability and Resilience in Manufacturing Through
Bio-Inspired ENgineering DESIZI ......ccuevuieuiiiiiiiirierieitiet ettt ettt bbbttt sbe bbb it ene 67
Hadear Hassan, Amira Bushagour, Abheek Chatterjee, Astrid Layton

Quantifying Carbon Footprint in Industrial Heat Treatment Processes Through Life Cycle
AASSESSITICIIL <.ttt ettt sttt ea et et et a et be bbbt et ettt E bt eh e e et ea e et e e b e bt eh e ateae et et et e nae et e neebeeanene 77
Lakshmi Srinivasan, Fu Zhao

Bioleaching Gallium From E-Waste: Comparative Techno-Economic Analysis..........ccccevveeiievienieneeneenieennns 86
Xiaohan Wu, Venkat Roy, Neha Shakelly, John W. Sutherland, Fu Zhao

Comparative Study on Continuous Compressed Air Flow Estimation: Pressure Decay Method vs
DULY CYCLE APPIOACKH ...ttt ettt ettt st e e sbeebe e tbeeteeete e beesseesseessesssesssesseesseesseenseeseenns 93
Digvijaysinh Barad, Bryan Rasmussen

Shared Additive Manufacturing Network for Metal Remanufacturing: Cost-aware Hub Distribution
ANA OTAET ATIOCATION ...ttt ettt ettt ettt st e b ettt e st st s bt e bt est et entenaestesbesbeeanens 99
Muyue Han, Lingxiang Yun, Yiran Yang, Jing Zhao, Anika Akther

Sizing and Operation of Hybrid Photovoltaic-Thermal System in Manufacturing Facility
Considering Integrated Demand RESPONSE.........ccvieviiiiiiiiiiiiieie ettt ettt steesreeseesse s e ereeereebeenseas 106
Jingwen Wang, Martina Convertino, Lin Li



A Digital Twin Framework for Computer Hardware Design and Assembly: A Risk-Prioritized
F N 0] 01 (0 Tl s PSS 116
Ryan Elsasser, Hongliang Li, Ilya Kovalenko

Roll-to-Roll Manufacturing of Biomass Material for Sustainable Thermal Insulation Application................. 125
Licheng Liang, Aditya Chivate, Zipeng Guo, Jason Armstrong, Chi Zhou

Optimizing Compressed Air System Efficiency in Manufacturing: A Study on Air Leak Repairs and
ECONOMICAL IMPACE.......eoiieiiieeiiiiett ettt ettt ettt e ee e s et e s st e beenseeneeeneesneeseenseenseensesneesneenes 135
Digvijaysinh Barad, Jordan Buechler, Bryan Rasmussen

A Deeper Look Into FDM Printing: An Energy and Surface Topography Study ..........cccoevvevveviieviiecienvennenne. 141
Prawin Sankar Balasubramaniam Ramesh Chandar, Barbara S. Linke

3D Imaging Approach to TSV/TGV Critical Dimension Metrology and Inspection .........cc.ccceeeeeninenenneee 148
Gugyeong Sung, Hyunjae Lee, Heebum Chun, ChaBum Lee

A Study of Effects of Geometric Form Variations to Diametric Differential of Threads ............cccccocivenenenne. 153
X. David Zhang, Xinchao Liu, Yifeng Wang, Chuck Zhang

Enhancing Micro-Hardness of Mild Steel by Dielectric Barrier Discharge Plasma Jet Enhanced
Chemical Vapor Deposition 0f TIOZ .........coiiiiiiiiiiiiieiieeet ettt ettt et e st e e 161
Shayan Bayki, Pushpendra Kumar, Soham Mujumdar

In Situ Titanium Carbide Deposition on Aluminum Using Electrical Discharge Coating Process
WILh TIOATAY TOOL ...ttt bbbttt et b e bt be s ae bt et e bbb b ebeeaeeaee 168
Anurag Virendra Srivastava, Bhanupratap Gaur, Soham Mujumdar

Engineering MOF-Enhanced 3D-Printed Monoliths for Scalable and Sustainable Water Filtration
Solutions: Tackling Contaminant Leaching and AdSOIPLION ...........ceoieiieiiiriiiieiiesierieee e 176
Akhter Zia, Syed Comail Abbas, Bashir Khoda

Optimization of External Pressure in Pouch Cell Manufacturing Through Large-Scale Phase-Field
T 1001001 To) s RO OO PRTRT 185
Xinxin Yao, Karnpiwat Tantratian, Yaohong Xiao, Jinrong Su, Lei Chen

Characterization of FeSi2.9 and SS 316L Produced by Directed Energy Deposition for Bimetallic

High-SPEEA ROTOTS ....vvieiiiiiiieiiieie ettt ettt ettt ettt et e et e et e e st e e st e beesbeesseesbesssessaesseesseenseessessseseenseessens 190
Chiara Gianassi, Erica Liverani, Alessandro Ascari, Andrea Tonoli, Andrea Cavagnino,
Alessandro Fortunato

An Efficient Segment Anything Model Adaptation Method for Electrode Overhang Analysis in
Lithium-Ion Battery ManufacCturing ............coeeiuioiiiiieie ettt ettt et eseeseeeseeeees 200
Chun Cao, Tianyu Wang, Mian Li, Yunlong Huang, Junjie Jiang, Songhua Zhang

A Multi-Technique Machine Learning Workflow for Optimizing the Manufacturing Process of

Functional Layers in Electrochemical ENergy DEVICES ........c.ceveriieiiiriiiiieiierierieeie et e e ese e senesene e e 210
Alejandro A. Franco, Francisco Fernandez, Diego E. Galvez-Aranda, Rashen Lou Omongos,
Utkarsh Vijay

Crash Simulation Analysis for Optimization of the Carbon Fiber Polymer Composite Pultruded
Battery SEPATALOTS ....eecvvieiiieiiiieie ettt ettt ettt et e et eestae e st teessbeessseessseessseeasseessseesnseeasseeasseessseesnseessseenseennes 220
Luohaoran Wang, Jacob Harris, Bhavana Komaraju, Mihaela Banu

Ultraprecision Machining of Additively Manufactured Ti-5A1-5Mo-5V-3Cr Alloy for Biomedical
AAPPLICALIONS. ...ttt ettt a e bbbt a et bbbt e h e bbb et et be b bt eaeeane 230
Laymin Hoe, Yunfa Guo, Yanjin Lee, Kevin Lizarraga, David P. Yan



Thermal Modeling of Stick-Slip Frictional Contact in High-Speed Machining............cccccevvevivrcienieneenieennen. 238
Ravi Srivatsa Bindiganavile Narasimhan, Harshit Chawla, Dinakar Sagapuram

Effect of Pilot Hole on Micro Drilling Characteristics of a Ni-Based Superalloy..........cccceceieiiiiiiiencnenne. 248
Sabana Azim, Soumya Gangopadhyay, Siba Sankar Mahapatra

Performance of Different CVD Diamond-Coatings and Substrate Materials in Cutting of Tungsten
Carbide With Laser-Treated TOOIS.......ccuiiiiiiiiieiiiecie ettt eete e st e saeesveesaeesbeesaseesebeessseesaseesssaesssesssseeanns 257
Markus Diegel, Markus Meurer, Thomas Bergs

Tailored Cutting Fluid Supply in Additively Manufactured Milling Tools for Aerospace
AAPPIICALIONS. ...ttt ettt b e e h e b et et e e b e bt ekt b e bt en e et e b ek eheeh e e bt en e et et e be bt ehe bt eneenee 267
Tobias Kelliger, Markus Meurer, Thomas Bergs

Influence of the Material Production Route on the Machinability of Lead-Free CuZn42
(CWSTOL/S8V) ettt ettt ettt st et b bbbt b e bt b e e bttt e b e e bt et et eneebeneeseebens 276
Kilian Brans, Markus Meurer, Thomas Bergs

Efficient Machine Learning-Based Forecasting of Key Control Parameters for Analyzing Honing
Stone Cutting PerfOrMANCE..........cvevieriieiieiicie ettt et e e e e staesseesseesseensesssesssenseenseenseensens 286
Shiqi Fang, Sebastian Schorr, Dirk Bahre

Simulation of Hydroforming of a Two-Wheeler Fuel Tank With Large Depth for Lightweighting................. 294
Ravinder Kumar, Ravi Kumar Digavalli

Abrasive Delivery During Magnetic Field-Assisted Internal Finishing of Complex Additively-
Manufactured ChanmELS..........ccooiriiiiiniiiiicice ettt st 303
Kateland Hutt, Spencer Schmidt, Jaime van der Veken, Hitomi Yamaguchi

Brief Paper: Electric Pulse AsSiSted MIlIINE .......cccoiuiiiiiiiiiiieeeee e 312
Dyler Grimm, Ankit Agarwal, Laine Mears

Grinding Temperature Prediction Modeling Framework Based on Single-to-Multi Grain Interaction
IMIECRANISII ...ttt ettt sttt et et bt st b e e bt e et et et e na et e e bt e he e bt est et et et e s b she bt eaeeane 317
Ruotong Wang, Xin Li, Kaiyan Zhang, Xueping Zhang

Ultrasonic Vibration Machining of Copper Graphite Electrode Sheet ..........cccooviviiiviieiinienieiieeeie e 329
Kaiyan Zhang, Xin Li, Ruotong Wang, Xueping Zhang

Experimental Analyses on the Damage Effects of the Ultrasonically Activated Surgical Devices................... 339
Shilun Du, Yingda Hu, Yong Lei

Belt Grinding Simulation to Optimize Manual Grinding Process Parameters ............ccoceeeeeieienenencneneenennes 349
Felicia F. Fashanu, Brandon Gee, Barbara S. Linke

Investigation of Tool Temperature During End Milling: Experimental and Numerical Approaches................ 354
Hui Liu, Markus Meurer, Thomas Bergs

Implementation of Soft Computing-Based Metaheuristic Algorithms in Multiobjective

Environmentally-Conscious Machining Operation Sequence Optimization With Carbon Emission

REAUCHION ...eniiticiecec ettt ettt ettt b bbbt a e eb e b seen e enennes 364
Gobinda Chandra Behera, Nitin Vilas Desai, Sankha Deb

Understanding Deformation Processes of a Rolled Aluminum Sheet Using Instrumented
INA@NEALION ...ttt ettt b e st b ettt a e s h ettt ae b r et e eane 371
Madhav Baral, Saroj Majakoti, Santosh Thapa, Yang-Tse Cheng



Leveraging Cyclic Bending Under Tension Data and an Artificial Neural Network to Predict
Extrapolated Strain Hardening Behavior of Dual Phase Steels.........ooovviiiiiiiiriiiiieeeeecee e 376
Desmond Mensah, Sha Ouyang, Qi Zhang, Brad Kinsey, Jinjin Ha

Voxel-Based Generative Modeling for Dynamic Process Planning in Subtractive Manufacturing.................. 385
Matthew Youssef, Sepideh Abolghasem, Satchit Ramnath, Mahmoud Dinar

Analysis of Friction Stir Welding Defects and Failure: A Preliminary Study .........ccoccevevvievieiininincnenenenne 390
Avinash Ravi Raja, Sudesh Singh, Puneet Tandon, Meghanshu Vashista, Mohd Zaheer Khan
Yusufzai

Parametric Investigation of Friction Crush Welding of Two Dissimilar Metals - Aluminium 6061 T-
6 and Low Carbon Steel AIST TOT16......c.iiiiiiiieieee ettt st ene 396
Gurinder Singh Brar, Ashu Kumar, Kamaloddin Shaik, Prem Singh

Multimodal Object Detection Using Depth and Image Data for Manufacturing Parts............cocceeveeeneneenne. 404
Nazanin Mahjourian, Vinh Nguyen

Sensor Based ANN System for Monitoring Die Fill in FOrging..........ccccvevvveiiriieiiienieniee e 413
Joseph Domblesky, Richard Povinelli, Ross Crowley, Phil Voglewede

Multi-Branch Transformer-Based Anomaly Detection Method for Multi-Source Sensor Monitoring
Signals of Milling Machine TOOLS ......c..ceouiiiiiiiiiiieeee ettt ettt ettt st ae et e it 421
Yunlong Wang, Xiaobin Li, Chao Yin, Bo Xiao

6-DOF (Degrees-of-Freedom) Robotic Arm-Assisted Modal Testing to Identify System Parameters............. 429
James Femi-Oyetoro, Md Mashiur Rahman Shoummo, Bruce W. Jo

A Neural Network-Based Friction Compensation Method for Machine Tool Feed Drives.........ccccceceveenneenee. 436
Shih-Hsuan Chien, Burak Sencer

Sound Data Augmentation Using Frequency Response Superposition for Machine Tool Component

RUNNINg State RECOZNMITION.......ccuiiiiieiieiieieiieitierte et ete ettt et et et e esbeseaeseeesteeseesseessesssesseesseesseessesssenssesseenses 441
Yuseop Sim, Eunseob Kim, Jiho Lee, Hojun Lee, Dongjun Yun, Nobin Myeong, Yunjae Hwang,
Hyung Wook Park, Martin Byung-Guk Jun

Development of a Three-Finger Adaptive Robotic Gripper for Handling Irregular and Complex
Objects and its Dynamic Grasp SYNTRESIS .......c.eccvieiiiiieiieiieitiete ettt et eereeee e e sreesseesseesseeseeereeseesseas 450
Nitin Desai, Gobinda Behera, Sankha Deb, Debashis Sen

GMGP: Generalized Model for Grasp Planning of Vacuum and Parallel Jaw Grippers ........c.ccccceeverencrnene 461
Hojun Lee, Young Woon Choi, Evin Lugo, Jiho Lee, Sang Won Lee, Martin Byung-Guk Jun

Rapid Fabrication of Mesoscale Structures Using Digital Light Projection-Based Nozzle-Assisted

CONtINUOUS PIINEINE. ... ectiiieiieiieeieeite ettt et et e etestte st esseesseessessseeseesseessaesseessesssesseesseesseassesssesssenseensesnsens 466
Mohammed Gayasuddin Shaik, Sai Hamsitha Reddy Guvvala, Uma M. Bhattacharjee, Ketki
M. Lichade

Human-Centered Stress Monitoring in Smart Assembly Lines Using Explainable Al With SHAP................. 476

Hassan Hijry, Richard Olawoyin

Cognitive Workload Analysis in Collaborative Robotic Programming of Manufacturing Assemblies
USING TEACK PENAANLS........ccuiiiiiiiieiieiieieciece sttt ettt ettt et e et eseaesaeesseebeessessseessesseenseensaessesssesssenseenses 486
Medhavi Kamran, Snehesh Shrestha, Vinh Nguyen



Direct Current Electrodeposition of Fe-Ni INVAR Alloy Films and Numerical Simulation of
ThiCKNESS UNITOTIMILY -....eeeueeiieitieit ettt ettt et et e et e bt et e et e emteeseesbeesseenseeneeeneeeneenseenseeneeas
Xiaohong Lu, Guoging Xv, Guanghao Zhang, Zhenda Wang, Steven Y. Liang

Optimization of Surface Roughness in the Electrodeposition Process ..........ccevviecierieriereenieeieeieeieseesieennns
Melanie Howe, Luis Mantilla, Abhishek Indupally, Rodrigo Martinez-Duarte

Modeling Periodic Defects Under Zigzag Scanning in Roll-to-Roll Manufacturing ..........c.ccccceeevencrereenene.
Nan Wang, Ruixiang Zheng, Runze Cai, Xueke Zheng, Mian Li

Cryo-Processed Electrode-Assisted Micro-EDM of Nitinol Towards Improved Machining
POITOTIMANCE. ...ttt ettt bbbt et e s et et e e bt bt e bt e st e st et e besbeebeebe et enee
Rahul Davis, Abhishek Singh, Mark James Jackson, Rosemar Batista da Silva

Characterization of Aerosol Printing Conductive Traces and Custom Strain Gauges on PCB...........c....c.......
Dilan Ratnayake, Douglas Jackson, Daniel Sills, Andriy Sherehiy, Dan O. Popa, Kevin Walsh

Performance Evaluation of Powder Mixed Electric Discharge Drilling for High Aspect Ratio Holes
1N ATUMINIUM ATIOY (ALT7075) coneeeieeie ettt ettt ettt e st e st et e e s e enbessaessaesseenseansesssesseeseensennsens
Prathamesh Nachankar, Aswani Kumar Singh, Anurag Virendra Srivastava, Soham Mujumdar

Fused Deposition Modeling Source Identification Using Smartphone Photographs and Deep
T2 4 1 OSSR UOUUR
Miles V. Bimrose, James H. Shin, Christopher H. Conway, Sameh Tawfick, William P. King

Data-Driven Prediction and Uncertainty Quantification on Chemical Concentration in Electroless
PIALING PrOCESS ..veuveteiteitiiieeitet ettt ettt ettt b et b e bt a et e e b e bt e bt she e bt est et e st e besbesbeebeeneenee
Chengyang Huang, Joseph Cohen, Xun Huan

An Industrial Framework for Explainable Anomaly Detection: A Case Study for Pick-And-Place
IMEACKINES ...ttt sttt ettt ettt h et h et b ettt ettt ettt ne et et
Joseph Cohen, Xun Huan

Ensembling Deep Learning Models for Metal Surface Defect Classification...........cccceceeceevierieninencncncnennn
Sida Zhang, Richard J. Povinelli, Joseph Domblesky

FedScope-KD: Knowledge Distillation-Enhanced Federated Learning via Shared Composition and
Personalized Exploration for Heat Emission Prediction in Additive Manufacturing ............cccceeevenenencennne
Rong Lei, Yuebin Guo, Weihong Guo

Multi-Agent Artificial Intelligence to Self-Organize Machine Networks for Resilient
A 310N o0 0 12T OSSO
Hankang Lee, Hui Yang

Securing Smart Manufacturing With Explainable Clustering for Intrusion Detection .............ccoecveeverveieenen.
Lige Gan, Guangzhi Qu, Xiao Yue

Artificial Intelligence-Based Product Durability ASSESSIMENL ........cc.eeruirierierieiieieeie e
Behzad Esmaceilian, Willie Cade, Sara Behdad

Intelligent Manufacturing Support: Specialized LLMs for Composite Material Processing and

EQUIPIMENT OPCTALION. ... ..ecuiiiiiiitieiieieeteeteeeeste et eteetesteesseesseesseesseessesseeseessaesseassesssesseesseesseassesssenseenseensesnsens
Gunnika Kapoor, Komal Chawla, Tirthankar Ghosal, Kris Villez, Dan Coughlin, Tyden
Rucker, Vincent Paquit, Soydan Ozcan, Seokpum Kim

Author Index





