
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 979-8-3313-3527-4 

Structures 

Orlando, Florida, USA 
12-16 January 2026 

Volume 1 of 2 

Papers Presented at the AIAA SCITECH 2026 Forum 
 

 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The contents of this work are copyrighted and additional reproduction in whole or in part 
are expressly prohibited without the prior written permission of the Publisher or 
copyright holder. The resale of the entire proceeding as received from CURRAN is 
permitted. 
 
For reprint permission, please contact AIAA’s Business Manager, Technical Papers.  
Contact by phone at 703-264-7500; fax at 703-264-7551 or by mail at  
12700 Sunrise Valley Drive, Suite 200, Reston, VA 20191, USA. 

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. 
 
 
 
 



TABLE OF CONTENTS 

 

VOLUME 1 

Development and Testing of an Ultra-Lightweight Carbon Fiber Rotor for an Aviation Grade 250-

KW Axial Flux Motor .......................................................................................................................................... 1 

Bansi J. Patel; David Coleman; Moble Benedict 

A Digital Twin Framework for Real-Time Damage Localization and Stress Field Prediction in Plate 

Structures ............................................................................................................................................................ 26 

Colin Driggs; Aiden Holley; Dylan Monge; Ricky Montano; Zahra Sotoudeh 

Enhancing Artificial Bird (Simulated Projectiles) Development Using AI/ML for Bird Strike 

Analysis .............................................................................................................................................................. 38 

Alan Byar; Todd C. Depauw 

On the Accuracy of Standard and Stress-Driven Reissner's Mixed Variational Theorems Assessed 

Via Functional Error Analysis ............................................................................................................................ 50 

Luciano Demasi 

Porosity-Dependent Free Vibration Characteristics of Functionally Graded Plates Modeled Via a 

Non-Polynomial Higher-Order Shear Deformation Theory ............................................................................... 76 

Smruti R. Sahoo; Anuj Yadav; Surendra Verma; Bhrigu N. Singh 

SPH Initialization Strategy for Wave Propagation in Plate Structures ............................................................... 88 

Lorenzo Esposito; Vittorio Memmolo; Fabrizio Ricci; Sergio Turteltaub; Chiara Bisagni 

Thermal Conductivity Modeling and Optimization of Ceramic Matrix Composite Spinodoids ...................... 107 

Saltuk Yildiz; Pinar Acar 

An Investigation of Modeling Strategies for the Structural Response and Failure of Composite T-

Joints .................................................................................................................................................................. 119 

James Finlay; Stephen B. Clay; Noah Loomis 

High-Fidelity Progressive Damage Predictions of Composite T-Joints with Seeded Defects in 

CB2ATA ........................................................................................................................................................... 135 

Anand Karuppiah; Rui Li; Vijay Goyal; Jim Lua 

Progressive Damage and Failure Predictions of T-Pull and Side Bend Tests of Composite Joints .................. 151 

Shiyao Lin; Anthony Waas 

Progressive Failure Analysis of Bonded Composite Specimens Under T-Pull and Side-Bend 

Loadings Using Integrated Discrete-Continuum Damage Models ................................................................... 167 

Peyman Shabani; Lucy Li; Jeremy Laliberte 

TTCP Blind Analysis Challenge: Simulation of T-Pull Tests Using the Power Law and B-K Mixed-

Mode Progressive Failure Criteria in ABAQUS............................................................................................... 185 

Samit Roy; Sankha Aditya; Biswajit Kar 

Comparison of Composite Failure Predictions and Experimental Results in a Blind Study ............................ 198 

Brett Soltz; Uchechukwu Agwu; Mina Ghabbour; Kyle Moore; Michael Wang; Vinay K. 

Goyal 



A Novel Surrogate-Assisted Structural Optimization Framework for Full-Aircraft Configurations ................ 226 

Spyridon Kilimtzidis; Grigorios Dimitriadis; Vassilis Kostopoulos 

The Digital Thread for Structural Sizing Applied to a Large Drone ................................................................. 254 

Jens De Boer; Elias Allegaert; Alban Carpentier; Arianna Bosco; Mark Lamping 

Structural Layout Optimization of AAM Aircraft at Concept Level - A Comparison of Approaches .............. 274 

Rafael B. Simões; Julien Chaussee 

Development and Testing of an Innovative Multi-Layer Plate Deployment (MLPD) Mechanism for 

Compact Aerospace Applications ..................................................................................................................... 292 

Sumit Chanda; Santiago Prendiz; Victor M Bonilla; Esteban E Ruiz; Crystal Jaramillo; 

Miranda Lujan; Md Ismail Hassan Udoy; David A Moreno; Pedro M Ferreira Da Silva 

Topology Optimization and Detailed Analysis of a Stability Critical Aerospace Application.......................... 300 

Jason Action; Clay McElwain; Claus Pedersen; Anton Jurinic 

Parametric Framework for Automated Structural Layout Modelling and Optimisation of Composite 

Airframe ............................................................................................................................................................ 311 

Nikolaos Ziakos; Andrea Cini 

Sizing and Design Tool for Triangular and Cubic Tall Lunar Tower ................................................................ 331 

Kyongchan Song; Martin Mikulas; Jacob T. Cassady; William R. Doggett; Matthew K. 

Mahlin 

Structural Analysis and Testing of TriTruss Module Assembly ........................................................................ 346 

Kyongchan Song; Olive R. Stohlman; Brace White; Lauren Simmons; John Teter 

Novel Tube Type Meta-Biomaterials with Enhanced Ductility: A Finite Element Approach .......................... 359 

April Nguyen; Jose D. Villegas Hernandez; Masoud Yekani Fard 

Recent Lessons Learned from Space Structural Anomalies ............................................................................. 371 

Vinay K. Goyal; Brett Soltz; John Klug; Deneen Taylor 

Best Practices in the Qualification and Analysis of Launch Vehicle Payload Fairings .................................... 378 

Vinay K. Goyal; Wayne Goodman; John Klug; Ryan Hill; Deneen Taylor 

Redesign of a Cargo-Bay Honeycomb Sandwich Panel for RF Compatibility ................................................ 388 

Dean C. Foster; Emily Arnold 

Designing a Snap-Fit Connection Appropriate for In-Space Servicing, Assembly, and 

Manufacturing .................................................................................................................................................. 402 

Emily E. Matteson; Jacob Rome; Alexander P. Pustinger; David Espalin; Andrew Sivess 

Project Daedalus: A Spacecraft Concept for In-Orbit Manufacturing, Assembly, and Inspection of 

Aluminum Structures ........................................................................................................................................ 419 

Tejas Vinod; Erika Ashley; Seokhyeon Byun; Julian Drake; Timothy McEvoy; David Ward; 

Dora N. Erdogan; Steven H. Meadows; Jay Sabharwal; Larsen Vanofferen; Kevin Shinpaugh 

Conceptual Design for In-Orbit Polymer Recycler .......................................................................................... 442 

Vijay Goyal; Dargelys Buitrago; Jose Muñoz 

An Overview of Standards Development to Support Servicing Mobility and Logistics .................................. 462 

Vinay K. Goyal; Ronald Birk; Shannon Zirbel 

Conceptual Design for Assembly and Storage Platform for In-Orbit Relay Equipment .................................. 472 

Vijay Goyal; Dylan Abair 



Surrogate-Based Structural Optimization of Composite Shell Cylinder for Launch Vehicles ......................... 494 

Kakeru Miyoshi; Ryoma Aoki; Norio Nakagawa; Naoki Akimoto; Seiya Muramatsu; 

Tomohiro Yokozeki 

Developing a Multiscale Reduced-Order Model for Non-Linear Buckling of Auxetic Sandwich 

Beams Using Variational Asymptotic Method .................................................................................................. 512 

Phanendra Kumar Attada; Adhithya Ravichandran; Villorthan Sunthareswaran; 

Dineshkumar Harursampath; Sathiskumar Anusuya Ponnusami 

Buckling Optimization of Stiffness Varied Isotropic, Anisotropic, and Sandwich Panels ................................ 524 

Sandesh Amgai; Paul Davidson 

Design of a Bi-Stable Dome for Lightweight Modular Structures ................................................................... 549 

Giovanni Zucco; Paul M. Weaver 

Analytic Solutions for Clamped Nonlinear Mindlin Plates to Predict Sandwich Structure 

Debonding ........................................................................................................................................................ 558 

Sean P. Engelstad; Vinay K. Goyal; Graeme Kennedy 

Compliant Mechanism for Robotic In-Space Assembly and Learning-Based Safety Limit Detection ............ 572 

Abhay Negi; Aniket Dalvi; Ashtin K. Cheng; Satyandra K. Gupta 

Characterizing UV Resin Curing with Additives Under Simulated Microgravity for In-Space 

Manufacturing .................................................................................................................................................. 594 

Punyada Jantananont; Erik Förster; Michael Kinzel; Seetha Raghavan 

Driving ISAM Workforce Development with the COSMIC Capstone Challenge ........................................... 607 

Jacob Rome; Joseph H. Heying; Vinay K. Goyal 

Orbital Factory Concept and Roadmap ............................................................................................................ 620 

Jacob Rome; Hailey Craft; Matt Anderson; Vinay K. Goyal 

VOLUME 2 

Orbital Manufacturing Design Impacts: Small Satellite Refueler Study .......................................................... 633 

Joseph H. Heying; Jacob Rome; Vinay K. Goyal; Vladimir Zeltsman; Alexandra Ulin; 

Alejandro Trujillo; Akshay Bakane 

Process Optimization for Improved Structural Performance of Composite Materials ..................................... 641 

Sai Krishna Meka; Ryan S. Enos; Yao Sun; Dianyun Zhang 

Towpreg-Wise Modeling for Composite Laminates Manufactured Via Automated Fiber Placement .............. 657 

Md Raqibul Hasan Prince; Wei Zhao 

Robotic Kinematic Modeling and Deformation of Composite Laminates Via Automated Fiber 

Placement Manufacturing ................................................................................................................................. 686 

Razaul Islam; Md Raqibul Hasan Prince; He Bai; Wei Zhao 

SMARTCLAVE: A High-Fidelity Digital Twin for Predicting Process-Induced Local Defects and 

Distortion of Autoclave-Cured Composite Parts .............................................................................................. 703 

Kalyan Shrestha; Anand Karuppiah; Jim Lua; Mark Walthers; Jinhui Yan; Ian Guay; Nam 

Phan 

Numerical Investigation of Gaps and Overlaps in Variable Stiffness Composites Using Alternative 

Defect Modeling Approaches ........................................................................................................................... 725 

Gul Demirer; Altan Kayran 



Failure of Adhesively Bonded Composite Stiffeners; A Blind Analysis Challenge ......................................... 734 

Steve Green; Stephen R. Hallett; Giuliano Allegri; Howard Wright 

Application of Cohesive Elements to Predict Lead Failure Behaviors in Bonded Composite T-Joints 

Under Two Load Cases ..................................................................................................................................... 753 

Gang Li 

Progressive Damage and Failure Analysis of Composite Laminate Structure ................................................. 767 

Heng H. Liu; Gang Qi 

Lessons Learned in Modeling Honeycomb Sandwich Fillet Fracture with the Extended Finite 

Element Method ............................................................................................................................................... 780 

Austin Macgowan; Satchi Venkataraman 

Failure Predictions in Adhesively Bonded Joints Using Machine Learning Techniques .................................. 806 

Yuval Freed; Navid Zobeiry; Marco Salviato 

A Complex Potential Methodology for Reinforced Elliptical Cutouts and Bonded Repairs in 

Composites ....................................................................................................................................................... 813 

Steven G. Russell 

Physics-Informed Guided Wave Modes as Robust Identifiers of Progressive Structural Degradation 

in Thin-Walled Composite Structures ............................................................................................................... 838 

Anirudh Gullapalli; Carol Featherston; Abhishek Kundu 

Building Block Validation Approach to a Ditching Simulation, Preliminary Studies ...................................... 860 

Sean Taylor; Ryan Holt; George R. Bennett; Geethal Fernando; Michael T. Wolff 

Mesoscale Homogenization of Composite Lattice Structures Using the Variational Asymptotic 

Method ............................................................................................................................................................. 880 

Sandesh P. Bhalerao; Chetna Srivastava; Pandi Pitchai; Villorthan Sunthareswaran; 

Sathiskumar Anusuya Ponnusami; Guruprasad P. J. 

Deriving the Nonlinear Viscoelastic Formulations of Polymer Materials ........................................................ 895 

Cole T. Cappon; Craig G. Merrett 

Thermodynamically Consistent Viscoelastic-Viscoplastic Models for Fatigue and Fracture ........................... 908 

Craig G. Merrett 

A Peridynamic Investigation of Deformation and Damage Due to Multiple High-Speed Hail 

Impacts ............................................................................................................................................................. 926 

Batuhan Alicioglu; Ugur Can; Ibrahim Guven 

Fatigue Life Estimation of Notched Beam Under Random Vibrations Using Strain Gauge Data .................... 939 

Reshma G; Prathmesh Joshi; Venkata Ramakrishna V; Rajakumaran C; S. Sankaran; 

Rajarajan A; Anup Ghosh 

Design and Instrumentation of an In-House Drop Tower for Low Velocity Impact Testing of 

Composites and Metals ..................................................................................................................................... 945 

Titu Sarker; Ravi Venkata Surya Mogilisetti; Shiyao Lin 

Multiscale Viscoelastic Modeling Toward Stress Rupture Prediction of Composite Overwrapped 

Pressure Vessels ................................................................................................................................................ 962 

Leland Shimizu; Xueyong Qu 



Understanding the Influence of Boundary Condition and Crack Spacing on Impact Analysis of 

Composite Laminates ....................................................................................................................................... 974 

Oscar A. Valdez Loya; Paul Davidson 

Exploration of ULTEM 9085 as a Candidate Material for Aerospace Applications ......................................... 990 

Evan C. Garrison; Luke Salisbury; Griffin Bowers; Charlotte Thompson; Shreyas Narsipur; 

Matthew W. Priddy 

Additively Manufactured Conformal Triply Periodic Minimal Surface Heat Exchanger Design and 

Evaluation ....................................................................................................................................................... 1013 

Tanner S. Barber; John Brewer; Rama Gorla; Stephen Richter; Abdeel J. Roman; Zachary J. 

Carner; Nathan Lewan 

Multi-Scale Microstructure-Informed Modeling of Residual Stresses and Distortions in Additive 

Friction Stir Deposition .................................................................................................................................. 1030 

Mayank Agarwal; Mohamed Elleithy; Rakesh K. Kapania; Pinar Acar; Wei Zhao 

Additive Manufacturing of Antennas for Expendable and Low-Cost UAS Applications .............................. 1051 

Alexandria Waggoner; Emily Arnold 

Structural Testing of Additive Manufactured Biomimetic Porous Structures Derived from Fire Ant 

Nest Architectures .......................................................................................................................................... 1066 

Carter E. Johnson; Tyler Felgenhauer; Adrian Rivera; Satchi Venkataraman 

Experimental Investigation of the Effectiveness of Various Stitching Methods on Arresting Mode-II 

Interlaminar Damage Propagation in Stitched Resin-Infused Composites ..................................................... 1081 

Allison J. White; Wayne Huberty; Christopher Bounds; Han-Gyu Kim 

Manufacturing Demonstration of an All-Composite Selectively 3D Stitched Fuselage Section Using 

HMZ-RTM ..................................................................................................................................................... 1092 

Shuvam Saha; Brent Scheneman; Martin Tajiboy 

Cryogenic Mode I Fracture Behavior of Stitched Composites ........................................................................ 1102 

Shuvam Saha; Addyson Wheat; Rani Sullivan 

Behaviour of Adhesively Bonded Composite Stiffeners: A Blind Prediction Exercise ................................... 1112 

Mario Miranda; Runze Li; Silvestre T. Pinho 

Layerwise Decohesion Model: A Computationally Efficient Delamination Model for T-Shaped 

Composite Structures Under Pull and Side-Bend Loading .............................................................................. 1132 

Sreenu Hari; Pratyush Kumar; Arun Srinivasa; Junuthula N. Reddy 

Experimental Testing of a 30-Meter Triangular, Rollable, and Collapsible Composite Deployable 

Boom ............................................................................................................................................................... 1155 

Cyrus J. Kosztowny; Matlock M. Mennu; Gregory D. Dean; Richard A. Larson 

Numerical Structural Stiffness Prediction of Thermoviscoelastic CFRP Bistable Boom ................................ 1169 

Yuta Sunaga; Tomohiro Yokozeki; Sho Kajihara; Akihito Watanabe 

Relative Performance of Thermoset and Thermoplastic Shear Panels After Hydrodynamic Ram 

Testing ............................................................................................................................................................. 1180 

Pierre Harter; Riley Ziegler; Richard Hostert; Robert Haynes 

Multiphysics Modeling and Process Tailoring of Ultrasonic Welding for Thermoplastic Composites ........... 1196 

Qingxuan Wei; Rui Li; Jim Lua; Mark Walthers 



High-Fidelity Load Identification Using Deformation Measurements for Static and Dynamic 

Problems .......................................................................................................................................................... 1211 

Talhah Shamshad Ali Ansari; Suneth Warnakulasuriya; Ihar Antonau; Facundo N. Airaudo; 

Harbir Antil; Rainald Lohner; Roland Wuechner 

Using Machine Learning Models to Predict Damage in Aerospace Composites, Subjected to Real 

Flight Loads and Profiles ................................................................................................................................ 1229 

Villorthan Sunthareswaran; Miguel Bravo Haro; Sathiskumar Anusuya Ponnusami 

System Identification in Structures Subject to Dynamic Loading .................................................................. 1249 

Talhah Shamshad Ali Ansari; Facundo N. Airaudo; Suneth Warnakulasuriya; Ihar Antonau; 

Rainald Lohner; Harbir Antil; Roland Wuechner 

Author Index 

 




