Proceedings of
ASME 2023 International Mechanical
Engineering Congress and Exposition

(IMECE2023)

Volume 13

October 29-November 2, 2023
New Orleans, Louisiana

Conference Sponsor
American Society of
Mechanical Engineers

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
Two Park Avenue * New York, N.Y. 10016


https://crossmark.crossref.org/dialog/?doi=10.1115/IMECE2021-FM1&domain=pdf&date_stamp=2022-01-25
https://crossmark.crossref.org/dialog/?doi=10.1115/IMECE2022-FM1&domain=pdf&date_stamp=2023-02-08
https://crossmark.crossref.org/dialog/?doi=10.1115/IMECE2023-FM13&domain=pdf&date_stamp=2024-02-05

© 2023, The American Society of Mechanical Engineers, 2 Park Avenue, New York, NY 10016, 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

ISBN: 978-0-7918-8770-7



TABLE OF CONTENTS

Influence of Geometry and Mass on the Heat Transfer Properties of a Casted Heat Sink ............cccooevieiennennnn. 1
Paulina Capela, Flavia Barbosa, Ines V. Gomes, Filipe Prior, Helder Puga, Delfim Soares,
Jose Carlos Teixeira

Photo-Switchable Optical Property of Two-Dimensional Transition Metal Dichalcogenides...........ccccccevcverernnee. 8
Connor Cunningham, Srajan Pillai, Jeong Ho You, Jaehoon Ji, Jong Hyun Choi

Finite Element Analysis of 3D Printed Stand-Alone Transforaminal Lumbar Interbody Fusion
Cages Under Various LOAGINES . ....eeivviieiiiiiiiiieiieiees e nre e nn e e e aneenne e 14
Yufei Zhang, Minjae Kang, Siheng Su

A Comparative Study on Insulation Materials in Tanks for the Storage of Cryogenic Fluids in Fire

INCIACTILS ...t b e bbbt e bR R R R e R Rt r e 20
Robert Eberwein, Aliasghar Hajhariri, Davide Camplese, Giordano Emrys Scarponi, Valerio
Cozzani, Frank Otremba

Applying Heat Shrinking to Minimize Pillow Effect During Incremental Sheet Forming...........c.ccccocvvninnnnns 27
Kevin Schmaltz

A Water Saving Device for HOme USAZE ........cccoiiiiiiiiiiiiiiiiiseeee s 34
Jose Antonio Romero Navarrete

Thermal Behavior of PCMs During Phase Transitions With Phase Change Hysteresis: Experimental
Setup Development and Problems of Model Validation ............cccocvviiiiiniieniieeie e 42
Martin Zalesak, Pavel Charvat, Lubomir Klimes, Ondrej Pech, Patrik Bouchal

A Solution to an Inverse Heat Transfer Problem With Phase Change by Means of Meta-Heuristics
and Artificial Neural Networks: A Comparative Study .........ccovviiiiiiiiiii i 48
Lubomir Klimes, Jakub Kudela, Martin Zalesak, Pavel Charvat

Higher Order Sensitivity Analysis for Elastic Problems Using the Multidual Finite Element Method.............. 57
David Avila, Arturo Montoya, Harry Millwater

Dependency of the Blast Wave Characteristics on the Rupture Mode of a Failed Pneumatic Test of
I | o TN 1< ea 11153 1 LTS P RS TOPPR 66
Kamal K. Botros, Andrew Hawryluk, Eric Clavelle, Michael Martens

Engineering & Environmental Justice: Protections, Hazards, and Technological Systems............ccccccvervnrennene 78
Riley Fisher, Ernest Kee, David Johnson, Ha Bui, Zahra Mohageghegh

Slips, Trips and Falls Associated With Floor Mats and RUNNETS ...........cccooeeiiiiiiiiiiiiicseeneeeeese e 87
Eugenia Kennedy, Michelle Chen, Mark Guttag

Concerns With Risk Distribution in Environmental JUSTICE .........cooviuviiiiiiiiiiiiiiiie ettt avvaees 94
Kevin Nelson, Ernest Kee

Effects of Thermal Mechanical Fatigue on a 2.25Cr-1Mo Steam Header...........cccccovviniinicniniciciec e, 100
Michael Zimnoch, Elnaz Haddadi, lan Perrin, Alireza Tabarraei

Implementation Risk Indicator and Application of Reliability Management to Ensure the Success of
LCM and Risk Management INtEZIation ..........cccueviiiiriiininisieee et 106
Didi Rooscote, Danianto Hendragiri, Agung Suharwanto



Challenges of Purging Air With Natural Gas and Hydrogen Blends in Pipe Segments ...........c.ccoceveviieiinennins 112
Kamal K. Botros, Colin Hill, Paul Ziade, Craig Johansen, Greg Van Boven

A Performance-Based Reliability APProach..........cccciuiiiiiiiiiiiiiiieese e 123
Diego Mandelli, Congjian Wang

Construction of a Strain-Based Bayesian Network for Assessing Pipeline Risk due to Ground
Y (0= 10T 1L PO T PP PP PP PUROPRPURPTIN 133
Colin A. Schell, Ernest Lever, Katrina M. Groth

Review of the Reliability and Feasibility of Existing Databases for Automated Vehicle Safety...................... 142
Eun Young Kim, Duminda Wijesekera, Cing-Dao Kan, Chung-Kyu Park

Real Time Tire Wear Detection Using Intelligent Tires..........ccocvvviiiiiiiiiiiiiii s 148
Utkarsh Gupta, Anish Gorantiwar, Saied Taheri

Leveraging Probabilistic Risk Assessment and Machine Learning for Safety and Cost Optimization

1N HAZMAT TTaNSPOTTALION 1..v.vetieiiesieieste sttt ettt sb et se e r et b e et e ne e b e s b e ab e b e e e e e nnenn b enenns 156
Molly Prins, Thomas M. O'Connell, Arjun Earthperson, Yahya A. Alzahrani, Mihai A.
Diaconeasa

Probabilistic Risk Assessment Approach for the Transportation of Micro Reactors: Evaluating the
Impact of Highway Accidents on the Surrounding Population ...........cccooveiiiiiiiiinicnee e 164
Molly Prins, Thomas M. O'Connell, Yahya A. Alzahrani, Mihai A. Diaconeasa

Introducing OpenPRA: A Web-Based Framework for Collaborative Probabilistic Risk Assessment.............. 174
Arjun Earthperson, Egemen M. Aras, Asmaa S. Farag, Mihai A. Diaconeasa

Guo Li, Yida Teng, Tongge Xu, Zilu Wang, Shuiting Ding

Probabilistic Risk Assessment Study for Uncertainty Quantification of Spent Pebble-Bed Dry Cask
Storage SYSTEM OPETALION ...c.vviviiiiiiiieiii ittt e bbbt sr e en e ebe s 195
Joomyung Lee, Mostafa M. Hamza, Havva Tayfur, Yahya A. Alzahrani, Mihai A. Diaconeasa

Application of Sparse Estimation for Best Estimate Plus Uncertainty Analysis of a Small Break
LOCA TN PWERS .ottt ettt h e bbb et b e e b e e bt e bt e b etk e b et e bt e b et et e b et et s b e be st 203
Tkuo Kinoshita

Global Modeling: Scaling Up Machine Learning Models for Predictive Maintenance ..............coceeveereereeanne. 213
Allyson Morgenthal, Akhilesh Jain, Michael Aman, Kevin Gullikson, Nkem Egboga, Marcus
Horton

Machine Learning Based Search for Access Points in Anomaly Detection Model ............ccocvvviiiniicnininnee 219

Vishnu Gangadhara Naik, Tagir Fabarisov, Andrey Morozov

A Deep Learning-Based Method for Early Crack Diagnosis in Non-Standard Spur Gear Pairs ...................... 229
Onur Can Kalay, Fatih Karpat, Esin Karpat, Ahmet Emir Dirik, Stephen Ekwaro-Osire

Uncertainty Quantification in the Prediction of Remaining Useful Life Considering Multiple
S T LR LY (T [ USROS 239
Nazir Laureano Gandur, Stephen Ekwaro-Osire

High Fidelity Modeling of Wear, Hysteresis, and Tooth Cracks in Strain Wave Gears for PHM
PUIPOSES ..ttt ettt e e Rt h e R e R e e R e R e R e R e e R e e R e Rt ARt R e e Rt e R e e R e nE e R e r e nreenreennas 252
Roberto Guida, Antonio Carlo Bertolino, Andrea De Martin, Andrea Raviola, Massimo Sorli



Numerical Analysis on Buckling of Ultrahigh Strength Steel Wheel

Jintao Luo, Zhengwen Li, Yingchun Shan, Xiandong Liu, Yizhuo Wang, Er Jiang

Uncertainty of Thermodynamic-Entropy-Based Reliability and Remaining Useful Life Predictions

Under Variable Amplitude Fatigue ...........ccoovvveiininniiiiccccn,
Lance R. Curtis, Bilal M. Ayyub

Current Efforts to Rewrite the History of the Safety Hierarchy and Obviate its Purpose ...........ccccocvvnnininne.

William P. Munsell Jr.

Author Index





