
Proceedings of  
 ASME 2025 Aerospace 

Structures, Structural Dynamics, 
and Materials Conference

T H E  A M E R I C A N  S O C I E T Y  O F  M E C H A N I C A L  E N G I N E E R S 

Conference Sponsor 
Aerospace Division

  May 5-7, 2025 
Houston, Texas

 (SSDM2025)

https://crossmark.crossref.org/dialog/?doi=10.1115/VVS2022-FM1&domain=pdf&date_stamp=2022-07-12
https://crossmark.crossref.org/dialog/?doi=10.1115/VVUQ2023-FM1&domain=pdf&date_stamp=2023-06-29
https://crossmark.crossref.org/dialog/?doi=10.1115/SSDM2023-FM1&domain=pdf&date_stamp=2023-10-09
https://crossmark.crossref.org/dialog/?doi=10.1115/SSDM2024-FM1&domain=pdf&date_stamp=2024-06-13
https://crossmark.crossref.org/dialog/?doi=10.1115/SSDM2025-FM1&domain=pdf&date_stamp=2025-06-11


© 2025, The American Society of Mechanical Engineers, 150 Clove Road, Little Falls, NJ 07424, 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:  978-0-7918-8875-9



TABLE OF CONTENTS 

 

Progressive Fatigue Failure Characterization of Bonded Repaired Sandwich Composites Using 

Experimental and Multiscale Modelling Approaches ........................................................................................... 1 

Jacob Muthu, Ikara Makhate 

Fatigue Strength in Stainless Steel Welds Developed Through Robotic Gas Metal Arc Welding ........................ 9 

Carolina Payares-Asprino, Christian Felix Martinez, Ulises Sanchez Santana, Dong Son 

Doan Tran 

Modeling of Ultrasonic Waves in Composite Parts via Implementation of Spectral Element Method .............. 20 

John Day, Gaines Morrison, Augustine Loshelder, Weihua Su 

Damage Detection in a Complex Truss Structure via EIT With Mixed Regularization ..................................... 33 

Tyler N. Tallman, Laura Homa, Mark Flores, John Wertz 

Development of Light Weight, Low Cost Pleated Soft Actuators ...................................................................... 42 

Matthew Thonsgaard, Larry D. Peel 

Amorphous Bonding for In-Space Welding of Thermoplastic Composite Deployable Structures ..................... 50 

Cesar Moriel, Joseph G. Kirchhoff, Miguel Mireles, Tyler B. Hudson, Mehran Tehrani, 

Armanj D. Hasanyan 

Design Optimization of an Aircraft Composite Panel Against Bird Strike ......................................................... 59 

Erdem Acar, Muhammed Cihan Tezel 

Enhanced Mechanical Performance of 3D Printed Thermoset Composites With Bi-Modal Fiber 

Alignment ........................................................................................................................................................... 69 

Kaan Nuhoglu, Adam Hussain, Emrah Celik 

A Comprehensive Numerical Modelling of a Benchmark Wind Turbine Blade................................................. 76 

Francisco Vieira, Mertol Tufekci, Sam Patel, Soraia Pimenta 

Machine Learning Modeling to Predict Mechanical Properties of Nylon Parts Fabricated via 3D 

Printing ............................................................................................................................................................... 90 

Bouchaib Zazoum, Mahbub Ahmed 

Wireless Wearable Multifunctional Adaptive Control System for Aerospace and Industrial 

Applications........................................................................................................................................................ 96 

Ruaa Al Mezrakchi, Frank Blanchard 

Eliminating Shear in Flattenable and Rollable Booms ..................................................................................... 102 

Thomas Murphey, Daniel Hunt, Michael Folkers, Aaron Frary 

Structural and Dynamic Analysis of Wind Turbine Towers: A Simplified 1D Modeling Approach................. 109 

Berkalp Avci, Emrullah Bilgin, Ekrem Tufekci 

Multi-Fidelity Models for Failure Onset Analysis of Composites Under Uncertainties .................................... 117 

Dario Zamani, Alfonso Pagani, Marco Petrolo, Erasmo Carrera 

Whose Plane to Take? A Novel Approach to Identify the Optimal Model for Defect Detection in 

Composite Aerostructure Material .................................................................................................................... 127 

Austin Yunker, Zachary Kral, Rajkumar Kettimuthu 



Non Linear Thermo-Mechanical Numerical Model for Space Deployable Structures Actuated With 

Smart Materials ................................................................................................................................................ 136 

Tommaso Sironi, Piero Chiaia, Maria Cinefra, Antonio Mattia Grande, Alfonso Pagani 

Non-Destructive Testing of In-Situ Activated Fiber Reinforced Composites ................................................... 144 

Adam K. Hussain, John Wertz, Hilmar Koerner, Kaan Nuhoglu, Emrah Celik 

Fabrication and Testing of 3D Printed SMA Wire Embedded Thermoplastic Polyurethane Actuator ............. 149 

Kazi Md Masum Billah, Thanh Pham, Jeffrey Gleasman 

Numerical and Experimental Investigation of Static Behaviour of Aluminum Sandwich Plates ..................... 155 

Huseyin Emir Sakin, Ekrem Tufekci, Cem Genc, Kerem Utku Demir 

Fatigue Performance Assessment of Auxetic Lattice Structures ...................................................................... 166 

Serhat Arda Sahin, Inci Pir, Mertol Tufekci, Ekrem Tufekci 

Evaluation of Temperature-Dependent Mechanical Properties of HNT And Rubber Reinforced 

Epoxy Composites ............................................................................................................................................ 175 

Inci Pir, Ekrem Tufekci 

Evaluating Multi-Fidelity Structural Models for Utility-Scale Wind Turbine Blades ...................................... 184 

Fang Jiang, Wenbin Yu, Avinash R. Rao 

Reversible Actuation of Fiber-Reinforced Composites Through Embedded Shape Memory Alloys ............... 195 

Max Tchen, Peter L. Bishay, Maya Pishvar 

Fracture Toughness of 3D Printed Metal Wire Composites ............................................................................. 203 

Kazi Md Masum Billah, Adam Kennedy, Jeffrey Gleasman, Syed Hasib Akhter Faruqui 

Additive Manufacturing of a Reverse Engineered and Generatively Designed Legacy Part ........................... 207 

Jeffrey David Gleasman, Blake Winford Ballard, Peter Wesley Bowling, Kazi Md Masum 

Billah 

Electrical Network Activation in 3D Printed Thermoset Composites via Nozzle Oscillation Infill 

Pattern ............................................................................................................................................................... 215 

Kaan Nuhoglu, Adam Hussain, Jean Claude Lelievre, Emrah Celik 

Aerodynamic Performance Evaluation of the NACA 65-421 Airfoil Using CFD and the k-[omega] 

SST Turbulence Model ..................................................................................................................................... 220 

Omar Badran, Zeeshan Azad, Muhammad Virk, Ismail Masalha, Ali Alahmar 

Free Vibration Analysis of Variable-Angle Tow Composite Shells With Variable Curvature Using 

Carrera's Unified Formulation .......................................................................................................................... 230 

Domenico A. Iannotta, Gaetano Giunta, Levent Kirkayak, Marco Montemurro 

Development of Finite Element Models With Node-Wise Variations of Structural Theories for 

Dynamic Analyses ............................................................................................................................................ 240 

Daniele Scano, Erasmo Carrera, Marco Petrolo 

Modelling of the Hydraulic Cylinder Using Custom MATLAB-Simscape Component .................................. 250 

Prathamesh Ganesh Jadhao, Pavan Kumar Kankar, Ankur Miglani 

Dynamic Stiffness Method for Free Vibration of Beams and Frameworks Using Higher Order 

Shear Deformation Theory ............................................................................................................................... 259 

J. Ranjan Banerjee 



CUF-Based High-Fidelity Finite Beam Elements for Dynamic Analyses of Multibody Systems ................... 271 

Rodolfo Azzara, Matteo Filippi, Erasmo Carrera 

Linearized and Nonlinear Analyses of Rotating Structures Through High-Fidelity Beam/Plate/Shell 

Finite Elements ................................................................................................................................................. 280 

Matteo Filippi, Rodolfo Azzara, Erasmo Carrera 

A Sensor Placement Approach to Monitor Vibrations Based on Data-Driven Principal Component 

Analysis Techniques ......................................................................................................................................... 289 

Shrihari Arunachalam, Maria Chierichetti 

Investigating the Influence of a Laterally Placed Void on Natural Frequency Shifts Using 

Timoshenko Beam Theory ............................................................................................................................... 300 

Samaher Shaheen, David J. Nguiffo, Elizabeth E. Rodriguez, Forest G. Siewert, Dennis M. 

O'Connor 

An Optimization of Tesla-Type Valve for Mitigating Backflow in Rotary Denotation Engines ...................... 308 

Forest Siewert, Fatehbir Gill, Enrique Borgzinner, Adelina Armijo, Sam Lloyd-Harry, Yang 

Chao, Dennis M. O'Connor 

Investigation of Energy Exchange Between Coupled Electro-Mechanical Conservative Oscillators .............. 315 

Kairvi Lodhiya, Matthew Galarza, Zahra Sotoudeh, Diana Andra Borca-Tasciuc 

Damping Performance of Glass Fiber Reinforced Polymers With Embedded Shape Memory Alloy 

Wires ................................................................................................................................................................ 321 

Aron Padilla, Peter L. Bishay, Maya Pishvar 

Forced Vibration Analysis of Rotating Blades Subjected to Large Deformations: A Numerical 

Investigation With VIBRANT .......................................................................................................................... 328 

Mertol Tufekci 

Aeroservoelastic Modeling for Trajectory Optimization of Morphing Aircrafts .............................................. 338 

Subarna Pudasaini, Parker Smith, Daning Huang 

Assessment of Multi-Fidelity Structural Theories for Dynamic Analyses Using Machine Learning ............... 346 

Marco Petrolo, Alfonso Pagani, Giulio Candita, Pierluigi Iannotti, Erasmo Carrera 

Nonlinear Model Predictive Control of Urban Air Mobility Aircraft Subject to Stochastic Gust 

Excitations ........................................................................................................................................................ 354 

Jessica Nunes, Weihua Su, Tianyi He 

Nonlinear Aeroelastic Response of Strut-Braced High Aspect Ratio Wings .................................................... 368 

Fahed Mohd, Mohammadreza Amoozgar, Stewart McWilliam 

Experimental and Numerical Modal Analysis of a Honeycomb Panel for Aircraft Structures 

Application ....................................................................................................................................................... 378 

Viet-Hung Vu, Liem Huynh, Shubham Chaudhry, Zhaoheng Liu 

Effect of Nonlinear Energy Sink on Aeroelasticity of High Aspect Ratio Wings ............................................. 384 

Ira P. Wall, Mohammadreza R. Amoozgar, Atanas A. Popov 

Dynamic Load of Urban Air Mobility Aircraft in Wake Vortex of Large Passenger Aircraft ........................... 393 

Tianyi He, Weihua Su, Zhongquan Charlie Zheng 

LPV System Identification of VTOL Aircraft With Hybrid Configuration ...................................................... 400 

Clayton Spencer, Tianyi He 



Unsupervised Anomalous Sound Detection of Noisy Real-World Production Facility Using Deep 

Autoencoder and Spectrogram ......................................................................................................................... 407 

Fei Song, Juan Alvarez, Mohammad Manzur Murshid, Ajit Mutalik, Eddie Gutierrez, 

Christopher Jinks, Judy Dong 

Langasite Cryogenic Pressure Sensor for Space Shuttle Fuel Tank Monitoring .............................................. 413 

Shuai Ju, Haifeng Zhang 

A Direct Solution to the Self-Sensing Inverse Problem Via the Primal-Dual Interior Point Method ............... 417 

Tyler N. Tallman 

Sustainable Aerospace Composites: Enhancing Mechanical Performance of FFF-Printed Onyx 

Through Fibre Optimization ............................................................................................................................. 426 

Karthikeyan Ramachandran, Constance L. Gnanasagaran, Meysam Nasr Azadani, Jayesh S. 

Bhavan, Vishaal Harikrishna Kumar 

Simulating Elastic Wave Propagation in RR1000 Alloy: Impact of Grain Size and Texture ........................... 434 

Himanshu Gupta, Anay Mohan Shembekar, S. Gopalakrishnan, Satyam Suwas 

Concurrent Multiscale Framework for Wave Propagation in Crystalline Material Nanostructures ................. 441 

Anay Mohan Shembekar, S. Gopalakrishnan 

Utilizing Lunar Regolith As a Reinforcement Material for Fiber-Reinforced Polymer Matrix 

Composite ......................................................................................................................................................... 451 

Denizhan Yavas, Ashraf F. Bastawros 

Quantification of Cohesive Properties in Bioinspired Interfaces of 3D-Printed Heterogeneous 

Materials ........................................................................................................................................................... 457 

Umut Altuntas, Demirkan Coker, Denizhan Yavas 

Enhanced Temperature Prediction in Wire Arc-Directed Energy Deposition Using Physics-

Informed Neural Networks ............................................................................................................................... 465 

Haiye (Justin) Xie, Joshua Bassett, Sara Adibi, Doyl Dickel, Gehendra Sharma, Jonathan 

Storey, Haley Dozier, Sungkwang Mun 

Complex Actuation Response of Functionally Graded High Temperature Shape Memory Alloys .................. 475 

Haoyi Tian, Abdelrahman Elsayed, Ibrahim Karaman, Dimitris Lagoudas 

Influence of Ti3SiC2 Max Phase Addition on the Tribological Performance of Ni-Cr Coatings ..................... 484 

Mohammad Ashikul Alam, Nihal Ahmed, Bo Shen, Sujan Ghosh, Wan Shou 

Thermal Calibration of Finite Element Models in Wire Arc Directed Energy Deposition of ER-

120S-G Using Thermocouples and Infrared Cameras ...................................................................................... 492 

Joshua Bassett, Gehendra Sharma, Justin Xie, Jonathan Storey, Han-Gyu Kim, Tonya Stone, 

Haley Dozier, Sungkwang Mun 

Advanced Materials Creation From Local Resources in Extreme Environments ............................................ 500 

Jessica Vold, Christopher Matetich, Abigail Olson 

Strengthening Architected Instability-Based Metamaterials (AIMs) ................................................................ 509 

Li Wan, Devin Young, Yunlan Zhang 

Deep-Learning-Based Ultrasound Computed Tomography for Material Characterization .............................. 519 

Shoaib Anwar, Austin Yunker, Md. Aktharuzzaman, Rajkumar Kettimuthu, Weihua Su 



Modeling and Homogenization of Auxetic Structures Using Higher Order Micropolar Continuum 

Theory .............................................................................................................................................................. 529 

Mark Smeets, Armanj D. Hasanyan, Paul Davidson 

Modeling the Influence of Finite Interface Thickness in Staggered Composites Using a Continuum-

Cohesive Interface Approach............................................................................................................................ 538 

Manuel J. Carvajal Loaiza, Maria I. Vallejo Ciro, Vanessa Restrepo 

Constitutive Modelling of Granular Materials Using Cundall-Strack and Hertz-Mindlin Contact 

Models .............................................................................................................................................................. 543 

Bhatpahri Pramay, S. Gopalakrishnan, Anay Mohan Shembekar 

Characterization and Computational Validation of Multi-Layer Carbon Fiber Based Polymer Matrix 

Composite Material for Rocket Engine Combustion Chamber Applications ................................................... 553 

Santiago Gonzalez Buenaventura, Fabio Arturo Rojas Mora, Andres Gonzalez-Mancera 

Effects of Fused Deposition Modeling Process Parameters on Stainless Steel Mechanical Properties ............ 563 

Ruaa Al Mezrakchi, Angel Arrieta Guzman, Viet The Nguyen, Youssef K. Hamidi 

Formulation and Properties of Agar-Based Biopolymer Blends for Packaging Applications .......................... 570 

Alaa Alnatsheh, Birce Dikici 

Probabilistic Physics-Guided Machine Learning With Missing Data: Applications in Additive 

Manufacturing .................................................................................................................................................. 575 

Jie Chen, Yongming Liu 

Mesoscale Modeling of Microstructural Effects on Inelastic Behavior of High Entropy Alloys ..................... 585 

Thomas Ralph, Manish Vasoya, Vahid Attari, Raymundo Arroyave, Dimitris C. Lagoudas 

Molecular Dynamics Modeling and Characterization of Complex Nano-Structure of PAN-Based 

Carbon Fibers ................................................................................................................................................... 591 

Md Fazlay Alam, Armanj D. Hasanyan 

Gecko-Inspired Surface Microstructures: Friction Control and Adaptive Design for Space 

Environments .................................................................................................................................................... 600 

Shuvodeep De, Shuo Xu, Anahita Emami, Meysam Khaleghian 

Coupling of Local and Non-Local Model for Wave Propagation in 1D Higher Order Structure ..................... 610 

Ajeet Kumar Yadav, S. Gopalakrishnan 

Image Based Statistical Analysis of Composite Microstructure for RVE Simulations ..................................... 620 

Michael May, Sebastian Kilchert 

Analysis of Temperature and Strain Rate-Dependent Mechanical Behavior of Thermoplastics: a 

Comparative Study of Multilinear Kinematic Hardening and the Three-Network Material Models ............... 626 

Dhruvin Jasoliya, Adarsh Chaurasia, Ali Najafi 

UV Radiation Effects on the Performance of Aerospace Composites .............................................................. 635 

Kazi Md Masum Billah, Diego Zuniga, Christopher Martinez, Adrian Nolasco, Youssef K. 

Hamidi 

Evidence of Mixed Mode Failure in 2D Woven Composites Under Uniaxial Compression ............................ 642 

Wanru Miao, Austin Giordano, Kedar Kirane 



Fabrication and Flexural Performance Comparison of 3D Printed Lattice Core and Foam Core 

Sandwich Composites With Glass/Epoxy Face Sheets ..................................................................................... 648 

Durga Prasad Gorijala, Mahesh Hosur, Deepak Bommarapu, Job Gonzales, Rajashekar 

Mogiligidda 

Effects of Chlorine Exposure on the Mechanical Properties of Polymer Composites ...................................... 654 

Kazi Md Masum Billah, Diego Zuniga, Christopher Martinez, Adrian Nolasco, Youssef K. 

Hamidi 

Comparisons of Unsupervised and Supervised Machine Learning Algorithms for Prediction of 

Damage in Composites From 3D Micro-CT Images ........................................................................................ 659 

Olesya I. Zhupanska, Pavlo Krokhmal, Alla Kammerdiner 

The Influence of Pre-Bonding Humidity on Plasma Treated Carbon Fiber Reinforced Plastics 

Adhesively Bonded Metal Joints ...................................................................................................................... 667 

Areesa A. Trevino, Yao Qiao, Yongsoon Shin, Robert J. Seffens, Kevin L. Simmons 

Enhancing Wire Arc Directed Energy Deposition Outcomes Through Tailored Dwell Time 

Allocation ......................................................................................................................................................... 672 

Gehendra Sharma, Joshua Bassett, Justin Xie, Jonathan Storey, Han-Gyu Kim, Tonya W. 

Stone, Haley Dozier, Sungkwang Mun 

Author Index 

 




