38th Technical Conference of the

American Society for Composites
2023

Woburn, Massachusetts, USA
18 - 20 September 2023

Volume 1 of 3

Editors:
Marianna Maiaru Brett Bednarcyk
Gregory Odegard Evan Pineda

ISBN: 978-1-7138-8009-7



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2023) by DEStech Publications, Inc.
All rights reserved.

Printed with permission by Curran Associates, Inc. (2023)

For permission requests, please contact DEStech Publications, Inc.
at the address below.

DEStech Publications, Inc.
439 North Duke Street
Lancaster PA 17602-4967
USA

Phone: (717) 290-1660
Fax: (717) 509-6100

info@destechpub.com

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web: www.proceedings.com



Table of Contents

Reduction in Computational Cost of Stitched-Composite
Progressive Failure Analysis...........cooiiiiiiiiiniinnnees 1

DANIEL A. DRAKE, NELSON VIEIRA DE CARVALHO and
ANDREW E. LOVEJOY

Tailored Fiber Placements for Notch Sensitivity Study Using
BDPrinting.....coiviiiiiiiiiiiiiereeensconnssonnsscnnas 11

SUHAIL HYDER VATTATHURVALAPPIL

Experimental-Computational Characterization of Fiber-to-Fiber
Interactions in Glass Macro Fiber Composites................. 18

HUGO GIRARD, ZAYNAB HAZAVEH, BEHRAD KOOHBOR and
AURELIEN DOITRAND

Weight Effect of Buckled Composite Stiffened Panels Under
Pure Shear Loading...........cciitiiiiiiiiiiiiiiinennnnn. 26

VIJAY K. GOYAL and JACOB GAGLIANO

3D Printing of Thermally Curable Resin/Continuous Fiber
Carbon Composites with Interpenetrating Polymer Interlayer ... 40

KAIYUE DENG, CHUNYAN ZHANG and KUN (KELVIN) FU

Enhanced Lightning Strike Protection Using Vertically

Oriented Carbon Fiber Melded with Conventional Carbon
Fiber-Reinforced Composite and its Validation Through

Damage Analysis ......cootiiiiiiiiiiiiinriteenrronnnsonnns 49

SUBHABRATA SAHA, NADIM S. HMEIDAT, CHANYEOP PARK,
PRITESH YEOLE, SCOTT L.J. MILLEN, ADRIAN MURPHY,
BRIAN KNOUFF, MERLIN THEODORE, UDAY VAIDYA,
AHMED ARABI HASSEN, VLASTIMIL KUNC and VIPIN KUMAR



Predicting Deformation Response and Failure of 3D Textile
Composites Using Realistic Micromechanical Models........... 63

AGNIPROBHO MAZUMDER, LI ZHENG, YANG JIAO, YONG YU,
and YOUQI WANG

The Effect of Apparent Crack-Tip on Predictive Capabilities of
Resin Infused Composite Elements Under Pull-off Loading . ..... 76

BRIAN JUSTUSSON, BRIAN SMITH, BRIAN SHONKWILER
and PHILIP KNOTH

Effect of Heat Curing Temperature for CFRP Fabricated by
Electrodeposition Resin Molding Method..................... 920

MD TANSIRUL ISLAM, SHINYA HONDA, KAZUAKI KATAGIRI,
KATSUHIKO SASAKI and RYO TAKEDA

Mechanical Properties of Composites Containing Exfoliated
Graphite/Epoxy Sensors . .......ccoiiiiiiiiiiiiinrenecnnnnns 99

ARIANNA L. VERBOSKY, EPHRAIM F. ZEGEYE and QUINN T. REED

Matrix Crack Detection in Cross-ply CFRP Laminates with an
FBG Sensor Based on Optical Frequency Domain Reflectometry . 114

YUKINO IKEDA, SHIN-ICHI TAKEDA, SHINSAKU HISADA
and TOSHIO OGASAWARA

Ultrasonic Welding of Glass Fiber Reinforced Vitrimer
@01 111 1103 1 124

AGNI K. BISWAL, ANKUSH NANDI, HUNG WANG
and ANIRUDDH VASHISTH

Critical Progressive Damage Analysis Model Features for
Low-Velocity Impact on Thermoset and Thermoplastic Panels ... 134

FRANK LEONE, WADE JACKSON, CHERYL ROSE
and BANAVARA SESHADRI

Properties of Deconstructable Frontally Cured Fiber-Reinforced
Thermoset Composites .......ccoviiiiiiiiiirnneneennnnns 150

TYLER C. PRICE, JULIAN C. COOPER, EDGAR B. MEJIA,
DOUGLAS G. IVANOFF, NILA. PARIKH, KEITH E. L. HUSTED,
THIEN B. LE, BENJAMIN D. FILMAN, JEREMIAH A. JOHNSON,
JEFFREY S. MOORE and NANCY R. SOTTOS

Experimental and Numerical Study for Hat-Stiffener Separation
During Low Velocity Impact............oiiiiiiiiiiiniennns 159

ANDREW A. SEAMONE, SHIYAO LIN, ANTHONY M. WAAS
and VIPUL RANATUNGA



A Theory-Guided Machine Learning Method for Cure Cycle
Optimization to Minimize Process-Induced Deformations in
CompoSites . ..ovvvitiiiiiineereeeeeesesresensesensssnnsas 168

CALEB SCHOENHOLZ and NAVID ZOBEIRY

Overall Properties of Polymer Matrix Composites at High
Temperatures: Modeling and Application to the Lightning
Strike Problem ..ottt 184

TEJA G. K. KONDURI and OLESYA |I. ZHUPANSKA

Stress Analysis of FGM-Matrix Medium. . .................... 194
NILABH KRISHNA and SEIICHI NOMURA

Local Deformation and Fracture Mechanisms in Methacrylic
Composites at the Fiber-Matrix Level: Insights from Nanoscale
Digital Correlation. .......... ..ottt iiiiiiiiiiieneennnns 207

SARAH F. GAYOT, NATHAN KLAVZER, ELISE VAN VLIERBERGHE,
BERNARD NYSTEN, YENTL SWOLFS and THOMAS PARDOEN

Experimental Study of the Pure Bypass Structural Response of
Composite Structure when Subjected to Electrically Induced
Damage.......coviiitiiiiiiiiiiiiitiitttttttattttttnsannns 216

BRIAN CARPENTER, LOUISA MICHAEL, BRIAN JUSTUSSON,
PHILIPP BOETTCHER, HUNTER JOHNSTON and DEREK TUCK

Prediction of a Failure Envelope of Short Fiber Reinforced
Polymer Composites (SFRPs) Using Artificial Neural Network ... 230

SUBRAT KUMAR MAHARANA, GANESH SONI and MIRA MITRA

Enhancing Polylactic Acid (PLA) for 3D Printing with
Cellulose Nanofibers via Twin Screw Melt Extrusion ........... 239

SIDDHARTH BHAGANAGAR, PIAS KUMAR BISWAS,
MANGILAL AGARWAL and HAMID DALIR

Processing Temperature Effect on Failure Behavior of
Unidirectional UHMWPE-Polymer-Fiber-Reinforced
Thermoplastic Polymers . ..........ooiiiiiiiiiiiiiiinnne. 248

YAO QIAO, SEUNGHYUN KO, JOSE L. RAMOS,
ETHAN K. NICKERSON, ADAM C. DENNY, KHALED W. SHAHWAN
and KEVIN L. SIMMONS

Progressive Failure Analysis of Fiber Steering Composite
Structures withaHole.................ciiiiiiiiiiine. 261

MASATAKA MIZUMOTO, KENJI ASAKAWA, YOSHIYASU HIRANO,
and TOSHIO OGASAWARA



Two Step Chemical Treatment on Flax Fibers for Enhanced
Interfacial Adhesion and Moisture Repulsion.................. 271

SUHAIL HYDER VATTATHURVALAPPIL, RAJESH THERAVALAPPIL,
ABDUL RAHMAN ARAVIND, ARUMUGAM MADHAN KUMAR
and USMAN AL

Incremental Element-level Model Calibration and Verification
of Composite PiJoints..........coiiiiiiiiiiiiiiiiniennnnes 278

JAMES FINLAY and ANTHONY WAAS

Integrated Proxy Micromechanical Models in Multiscale
Analysis using Deep Learning for Laminated Composites
Subject to Low-Velocity Impact............ccoiiiiiiiinnnn. 287

HADAS HOCHSTER, SHIYAO LIN, VIPUL RANATUNGA,
NOAM N.Y. SHEMESH and RAMI HAJ-ALI

High-Order Embedded Finite Elements for the Component-
Wise Analysis of Composite Laminated Structures ............. 297

ALBERTO RACIONERO SANCHEZ-MAJANO and ALFONSO PAGANI

Simulating the Pyrolysis of Phenolic Resin Using Reactive
Molecular Dynamics .......covitiiiiiiineenerencenecnnnns 306

IVAN GALLEGOS, JOSH KEMPPAINEN, JACOB R. GISSINGER,
KRISTOPHER E. WISE, MARGARET KOWALIK
and GREGORY M. ODEGARD

Process Modeling of Toray 3900 Epoxy Resin Using Molecular
Dynamics. . . oviiiiiii ittt i it ittt 321

SAGAR PATIL, JOSHUA KEMPPAINEN, MARIANNA MAIARU
and GREGORY ODEGARD

The Effect of Fiber-Angle Fidelity on the Linear Response of
Tow-steered Composite Plates .............. ..o, 329

CYRUS J. R. KOSZTOWNY and LAUREN M. SIMMONS

Experimental Investigation of Helium Gas Leakage Behavior
of CFRP Laminates with Partially Thin-Ply Laminates
under Biaxial Stress at 20 K ............coiiiiiiiiiiiii, 346

KAZUYOSHI FUJISHIRO, DAIGO SATO, HISASHI KUMAZAWA,
HITOSHI HAMORI and TOSHIO OGASAWARA

A Comparative Study of the Effect of Compounding Methods
and Processing of PLA/GNPs on the Micromorphology and
Electrical Conductivity .........coiiiiiiiiiiiiiiiiinennnn. 357

KANAT ANURAKPARADORN and ALAN TAUB



A Study on Thermal Characterization of Honeycomb Sandwich
Panels with GFRP Facesheets..................cooiiiinne. 367

SRINATH RAVICHANDRAN and MEHDI HOJJATI

Development of Simplified Methods to Characterize Plasticity
Parameters for LS-DYNA*MAT 213........... ... ... ...... 378

ROBERT K. GOLDBERG and TRENTON M. RICKS

Dynamic Crush Performance of Thermoplastic and Resin
Infused Thermoset Triaxially Braided Composite Structures. . . . . 390

J. MICHAEL PEREIRA, BRANDON STROHMINGER,
NICCOLO PINI, DUANE REVILOCK, CHARLES RUGGERI
and SANDI MILLER

High-Energy Dynamic Impact Modeling of an AS4D/PEKK-FC
Composite Using LS-DYNA *MAT 213 ...................... 402

TRENTON M. RICKS, ROBERT K. GOLDBERG
and J. MICHAEL PEREIRA

Thermomechanical Property Prediction of a Bismaleimide Resin
Using Molecular Dynamies . ............. ... ... ... ......... 419

TREVOR WAVRUNEK, SAGAR PATIL, SWAPNIL BAMANE,
JOSHUA KEMPPAINEN, MARIANNA MAIARRU
and GREGORY ODEGARD

Nano-Porous Networks Enabled Out-of-Autoclave Curing of
Carbon Fiber Reinforced Plastic Aerospace Composites. . .. ... .. 431

CAROLINA FURTADO, ESTELLE KALFON-COHEN,
JEONYOON LEE, TRAVIS J. HANK, CARINA XIAOCHEN LI,
SETH S. KESSLER and BRIAN L. WARDLE

Deep Learning-based Automated Segmentation of Fiber
Breaks in Advanced Composites. . . .......................... 439

SUDHIR JAIN, CARINA XIAOCHEN LI, DANIEL VUONG,
MATTHEW MCGLLICK, SAEED SAIFAEE, CAROLINA FURTADO,
REED KOPP, JOSHUA JOSEPH, DHAVAL ADJODAH,
SEBASTIAN ROSINI, IAN SINCLAIR, S. MARK SPEARING

and BRIAN L. WARDLE

Rapid Manufacture of Thin Composites via Infrared-Assisted
Frontal Polymerization ... ....... ... ... ... ... ... ... ... ... 447

IMAN NASERI, ALIREZA MASOUMIPOUR
and MOSTAFA YOURDKHANI



Characterization of Low-Velocity Impact Damage in
Thermoplastic Laminated Compeosites . ...................... 453

WADE JACKSON, CHERYL ROSE and FRANK LEONE

Multiscale Thermal-Mechanical Analysis of Tow-Steered
Composite Plate Structures Using a Mixed-Fidelity Neural
Network Model. . . ... ... . .. . . 469

XIN LIU, BANGDE LIU, SU TIAN and WENBIN YU

A Performance Comparison of Low Cost NIR Nano to NIR
Microphazir for Polymer Composite Characterization. ... ...... 479

OLUWATIMILEHIN OLUWAJIRE, KATHERINE BERKOWITZ
and LANDON GRACE

Low Velocity Impact of Woven GFRP/CFRP Composites:
Numerical Analysis and Experimentation. . ................... 494

DREW E. SOMMER, BRIAN T. WERNER,
ALYSSA J. SKULBORSTAD and KEVIN N. LONG

Progressive Damage and Failure Analysis of Thermoplastic
Composites in Low Velocity Impact Using MAT299 ............ 507

REBECCA CUTTING, WADE JACKSON, PRABHAKAR RAO
and BRIAN JUSTUSSON

Simulation of Mixed-Mode I/II Debond Using VCCT and
CohesiveElements . . .. ......... .. ... ... ... ... ... ... ... . ... 523

GANG LI, GUILLAUME RENAUD and CHUN LI

Accelerating Composite Cure Cycle Optimization with
Combined Probabilistic Machine Learning and Finite
Element Process Simulation . .. ............ ... . ... .. ... ... 539

HUILONG FU, CALEB SCHOENHOLZ, PAULINA PORTALES,
AMIRALI ESKANDARIYUN and NAVID ZOBEIRY

FastDM4C: A Fast and Efficient Discrete Model for Composites . . 551

ANTONIO A. DELEO, SEAN E. PHENISEE, DANIELE PELESSONE,
MARK FLORES and MARCO SALVIATO

Effect of Crack Length on Fracture Toughness in Epoxy
Polymers using Atomistic-Continuum Coupling of MD
with FEM ... 565

SANKHA SUBHRA ADITYA, TANVIR SOHAIL and SAMIT ROY



Impact Damage and Failure Mechanisms of Hybrid Facesheet
Sandwich Composites under Low Temperature Conditions . . . . .. 582

JASON P. MACK, FAIZAN MIRZA, ARNOB BANIK, M.H. KHAN
and K.T. TAN

Measurement, Interpretation and Application of R-curves for
Translaminar Fracture Toughness of Composite Laminates. . . . . . 589

MICHAEL R. WISNOM and XIAODONG XU

Equi-energetic Low-Velocity Impact Effects on the
Compression After Impact Strength of Carbon Fiber
Composite Tube Structures. . . .............................. 598

JASON P. MACK and K.T. TAN

Experimental and Computational Verification of Additively
Manufactured Carbon Fiber and Nanoreinforced Filaments

for Automotive Applications . . ............. ... ... ... ... ..., 607
OLUWASEUN OMOLE, PIAS KUMAR BISWAS, LANDEN SWARTZ,
ALEXANDER HICKEY, MANGILAL AGARWAL and HAMID DALIR

Effect of Layer Material Properties on the Radial Stress at the
Interface in Hybrid Tubes Made of Many Layers .............. 617

MOHAMMADALI RASTAK and SUONG V. HOA

Improvement of Damping in Carbon/Epoxy Beams with
Externally Bonded, Aligned Carbon Nanotubes. . .............. 625

AVERY D. BROWN, CHARLES E. BAKIS and EDWARD C. SMITH

Multiscale Prediction of Yarn Pullout Failure Mode in
Unreinforced Textile Fabrics. . .. ... . .. .. . . ... ... ..... 638

BRANDON L. HEARLEY, EVAN J. PINEDA, BRETT A. BEDNARCYK,
SCOTT M. MURMAN and MARK PANKOW

Efficient Residual Stress Modeling for Large-Scale Polymer
Composite Extrusion-Based Additive Manufacturing . .. ... .. ... 653

SUNIL BHANDARI and ROBERTO A. LOPEZ-ANIDO

Reactive Molecular Dynamics Simulations of the Furan Pyrolysis
Process in Carbon-Carbon Composite Fabrication . ............ 667

JOSH KEMPPAINEN, IVAN GALLEGOS, JACOB R. GISSINGER,
KRISTOPHER E. WISE, MALGORZATA KOWALIK
and GREGORY M. ODEGARD



Failure Analysis of Composite C-Spars under Inter-Laminar
Tensile (ILT) Configurations: An Experimental & Numerical
Evaluation.........coiiiiiiiiiiiiiiiiiiiiiiienneenennnnns 679

MOHAMED SHAFIE, WARUNA SENEVIRATNE, JOHN TOMBLIN,
RUCHIRA RATHNAWEERA and HARISHANKER NADASON

Tuning Load Bearing Capacities of Flexible Honeycomb with
Poisson’s Ratio Modulation. . ...............ooiiiiiiinn.. 694

KAZ| ZAHIR UDDIN, IBNAJ ANAMIKA ANNI, GEORGE YOUSSEF
and BEHRAD KOOHBOR

Effect of Impact Damage on Energy Absorption Capabilities of
Composite Material .. ..........iitiiiiiiiiiiiiiiniennnnes 704

AKHIL BHASIN, SURESH KESHAVANARAYANA,
TANAT MAICHAN, LUIS GOMEZ and GERARDO OLIVARES

Effect of Ultrasonic Welding Process Parameters on the
Crystallinity of GF/MWCNT/PP Compeosites.................. 717

MD ASMAT ULLAH, WENCAI LI and GENEVIEVE PALARDY

Accelerated Pyrolysis Analysis of Thick High-Temperature
Composite Parts Using Theory-Guided Probabilistic Machine
Learning and Finite Element Analysis........................ 731

PAULINA PORTALES PICAZO, DERRICK ONG,
ALEXANDER GRAY and NAVID ZOBEIRY

Modeling of the Impact Respose of Thermoplastic Composites ... 746

SREENIVASA R. VOLETI, PRABHAKAR M. RAO
and MICHAEL PEREIRA

Interlaminar R-Curve Effects in Thermoplastic Composites:
Experiments and Model Correlations ........................ 758

PRABHAKAR M. RAO, CARLOS G. DAVILA, RONALD KRUEGER,
WILLIAM M. JOHNSTON, JAMES G. RATCLIFFE and CHERYL A. ROSE

Hydrothermal Aging of Glass Fiber Reinforced Thermoplastic
@01 111 1103 1 774

JOHN SUNNY, JORGE PALACIOS MORENO, HADI NAZARIPOOR,
and PIERRE MERTINY

Damage Assessment and Classification of Glass Fiber-Reinforced
Composite Materials During Tensile Tests Based on Acoustic
Emission and Unsupervised Learning Approaches ............. 789

JORGE PALACIOS MORENO, HADI NAZARIPOOR
and PIERRE MERTINY



Failure Prediction in Large Scale Composite Laminates
Containing Bonded Repairs ........... ..o, 801

TIM LABIK, JONATHAN AWERBUCH and TEIN-MIN TAN

Development of Novel Carbon Fiber based Electrodes for
Lithium-ion Batteries. .. .......coiiiiiiiiiiiiiiiiiieieenenn 819

OZGE KAYNAN, AYUSH RAJ, MIA CARROLA,
HOMERO CASTANEDA and AMIR ASADI

Mesoscale Modeling and Homogenization of Woven Carbon
Fiber Composites .. ......cciiiiiiiiiiiiiniiiireneeneennnes 826

PETER J. CREVELING, DREW SOMMER, LINCOLN N. COLLINS
and SCOTT A. ROBERTS

Fire Performance of Short and Long Glass Fiber Polypropylene
Composites for Electric Vehicle Battery Enclosures............. 841

MEHRNOUSH FARHADI, BRIAN Y. LATTIMER and SCOTT W. CASE

Molecular Dynamics modeling of PEEK Resin Properties for
Processing Modeling ..........cciiiiiiiiiiiiniennnnennns 857

KHATEREH KASHMARI, HASHIM AL MAHMUD, SAGAR U. PATIL,
WILLIAM A. PISANI, PRATHAMESH DESHPANDE, MARIANNA MAIARU
and GREGORY M. ODEGARD

Hypervelocity Impact Investigations of Composite Truss Tubes
for in Orbit Assembly Risk Assessment....................... 872

JOSEPH MORTON, GREYSON HODGES, MARK PANKOW
and LESLIE LAMBERSON

Cross Scale Simulation of Fiber-reinforced Composites with
Uncertainty in Machine Learning ..................c0ovua.n. 880

ZHENGTAO YAO, PHILIPPE HAWI, VENKAT AITHARAJU,
JAY MAHISHI and ROGER GHANEM

Fiber Orientation Prediction at Multiple Thicknesses in a
PPMC Tensile Coupon. . ......covtiiiiiiiiniiiereneeneennnns 892

RICHARD LARSON, JIANG LI, SERGEY G. KRAVCHENKO
and OLEKSANDR G. KRAVCHENKO

Experimental and Computational Investigation into the Use of
Discontinuous Fiber Composites to Manufacture a Bracket...... 908

TROY NAKAGAWA, SEUNGHYUN KO, ZHISONG CHEN,
MICHAEL H. LARSON, EBONNI J. ADAMS, MATTHEW R. SOJA,
SCOTT JAMES, WILLIAM B. AVERY, JINKYU YANG

and MARCO SALVIATO



Evaluating Rate Dependent Behavior of Silane Molecules with
Molecular Dynamics Simulations and Machine Learning........ 917

ABHISHEK S. BHESANIA, MATTHEW BENVENUTO,
MUNETAKA KUBOTA, SANJIB C. CHOWDHURY
and JOHN W. GILLESPIE JR.

Computational Modeling of Radiation Effects in Carbon
Fiber-Reinforced Polyethylene Composites. ................... 932

FUYUE LI, MARY WOODROUGH and CHAITANYA DEO

Integrating Deep Learning with Guided Wave-based Simulation
to Predict Delamination Location in Composite Structures ...... 944

LINQI ZHUANG, JUNYAN HE, ADARSH CHAURASIA
and ALI NAJAFI

Investigation of Carbon Black/Ultra-High-Molecular-
Weight-Polyethylene Nanocomposites Manufactured by

Compression Molding and Equal Channel Angular Extrusion. ... 956
KATERYNA MIROSHNICHENKO, STANISLAV BUKLOVSKY],

IGOR TSUKROV, REBECCA J. THOMSON, PEDER C. SOLBERG,
AFTON K. LIMBERG and DOUGLAS W. VAN CITTERS

Effect of Polymer/Fiber Affinity on the Performance of Silk
Composite Laminates ..........coiiiiiiiiiiiiinrenrennnnns 969

YOUSSEF K. HAMIDI

Adaptation of the Microplane Constitutive Model for
Brittle-Plastic Glassy Polymers .............cociiiiiiiinn.. 981

SANKET VINOD WARDHEKAR, GARRET SMITH
and KEDAR KIRANE

Characterizing Thermal Degradation in Semi-Crystalline
Thermoplastic Composites ...........cciiiiiiiiiiiiiinnnnns 994

MATHEW WYNN, KUAN-TING CHEN and NAVID ZOBEIRY

Shape Control for Thermoplastic Composites Made by
Automated Fiber Placement Using Annealing ................. 1006

CLARA SCATTOLIN and SUONG VAN HOA

Optimized Core Geometry for Energy Absorption in 3D-Printed
Sandwich Panels: A Comparative Study ...................... 1023

NAZANIN IRANMANESH, HAMIDREZA YAZDANI SARVESTANI,
BEHNAM ASHRAFI and MEHDI HOJJATI



Analysis of the Influence of Drilling Parameters and

Monitoring of the Delamination Phenomenon in Thermoplastic
CFRPMachining .........oiitiiiiiiiiirienneresnnsennnnas 1036
MARCEL YUZO KONDO, EMANUELE SCHNEIDER CALLISAYA,

EDSON COCCHIERI BOTELHO, MICHELLI LEALI COSTA,

MANOEL CLEBER DE SAMPAIO ALVES

and MARCOS VALERIO RIBEIRO

Homogenization Methods for Multiscale Process Modeling
Through Full Factorial Design.............. ..., 1045

MICHAEL N. OLAYA and MARIANNA MAIARU

A Novel Design of Elliptical S-Chiral MetaComposite: The Finite
Element/Experimental Data Approach ....................... 1056

NATHALIA MELLO and ANTONIO F. AVILA

High Buckling Strength of Auxetic Carbon Fiber Composite
Laminates.......coutiiiiiiiiiiiiiieiiieneenenecncnacnenas 1069

ANTHONY TRICARICO, WENHUA LIN and YEQING WANG

Mechanical Characterization of Epoxy Resin Manufactured
Using Frontal Polymerization................oooiiiiiinnn. 1079

AMIRREZA TARAFDAR, CAMERON WOODBURY, ALI NADERI,
XINLU WANG, WENHUA LIN, IAN HOSEIN and YEQING WANG

Multiscale FE Modelling and ANN to Predict Mechanical
Properties of Non-Crimp Fabric Composites with Manufacturing
Induced Defects .......cviiiiiiiiiiiiiiiiiiiiiiinenennenns 1091

YU ZENG and JOHN MONTESANO

Effect of Fabric Stabilization Medium on the Interlaminar Shear
Strength of Unidirectional Carbon/Epoxy Laminates ........... 1104

JACKSON A. SCHWARZ, ARYA K. ROESSLER, CHARLES E. BAKIS,
RICARDO BRAGA NOGUEIRA BRANCO and NAMIKO YAMAMOTO

Effect of Representative Volume Element Size for Creating
Statistically Equivalent Composite Microstructures ............ 1120

JAMAL F. HUSSEINI, SCOTT E. STAPLETON
and FARHAD POURKAMALI-ANARAKI

Molecular Dynamics Investigation of the Effects of Defects and
Transverse Pressure on the Axial Tensile Behaviors of
Polyethylene Crystals and Fibrils. . .............oooiiiiiitt. 1138

M. A. N. DEWAPRIYA, S. C. CHOWDHURY and J. W. GILLESPIE JR.



Tensile Properties of Unidirectional Polymer Composites
Reinforced by Aligned Carbon Nanotube Yarns................ 1153

ALI NADERI, AMIRREZA TARAFDAR, WENHUA LIN
and YEQIUNG WANG

Improving Uniaxial Dynamic Tension Testing of Composite
SPECIMENS . oot v ittt iiiiiitinreeenseoenssosnssosnnsosnnsas 1164

R. GOMEZ and D. WHISLER

Generating Woven Textile Models with Induced Fiber
Entanglement for Controlling Composite Thickness............ 1178

GEORGE BARLOW and SCOTT E. STAPLETON

Effects of Consolidation Process on the Tensile Strength of

UHMWPE Filaments Extracted from Composite Panels ........ 1190
AHMAD ABU OBAID, SAGAR M. DOSHI, MICHAEL YEAGER,

TRAVIS A. BOGETTI, JOSEPH M. DEITZEL

and JOHN W. GILLESPIE, JR.

Effect of Surface Preparation on the Damage and Fracture
Behavior of Carbon Fiber-Reinforced Polymer and Titanium
Tubular Adhesive Lap-Joints ............ ..o, 1202

ISAIAH KAISER, RYAN FERGUSON and K.T. TAN

Effect of Fiber-Matrix Interface on Fiber-Direction Compressive
Strength of Carbon Fiber Composites........................ 1213

SARVENAZ GHAFFARI, GUILLAUME SEON and ANDREW MAKEEV

Real-Time Delamination Monitoring in DCB Specimens Using
MFEC Sensors «..ouvueiieitiienenieneeaesecacsosassacasnns 1227

NILESH J. VISHE, SANKHA S. ADITYA, SAMEER B. MULANI
and SAMIT ROY

Evolution of Viscosity Upon Crosslinking in Epoxy Resin:
An Atomistic Investigation ...........cciiiiiiiiiiiiiiiienns 1239

DIPAK PRASAD and NILANJAN MITRA

Extracting Damage Mode and Depth in Composite Panels
Through Measured Wave Characteristics Using a Novel
Mini-Impactor Excitation Source............coiiiiiiiinen.. 1246

JANELLE COLEEN DELA CUEVA and HYONNY KIM

Integrated Optimization Framework for Composite Manufacturing:
Minimizing Spring-In Effects and Improving Cure Cycles....... 1262

RYAN ENOS, DIANYUN ZHANG and QINGXUAN WEI



Mapping Process Model Results to Fracture Model Initial
Conditions for Adhesive Bonding. ............ccciiiiiiennnnns 1278

ANDREW C. BERGAN, THAMMAIA SREEKANTAMURTHY,
JAMES G. RATCLIFFE and NELSON V. DE CARVALHO

Silicon Oxycarbide Nanocomposite Laminates Reinforced with
Carbon Nanotubes of High Degree of Alignment and Ultrahigh
Packing Density .......coitiiitiiiiiiiiiiiieineeennnnennns 1294

JINGYAO DAI, LUIZ ACAUAN, SHAAN JAGANI, PALAK PATEL
and BRIAN L. WARDLE

Optimization of Variable Thickness and Stiffness Composite Plate
Buckling Load Using FEM and Semi-Analytical Method ........ 1306

PAUL DAVIDSON, SHIYAO LIN, HOANG NGUYEN, ANTHONY WAAS,
DAMON CALL, EDUARDO TORRES and INIGO ESTEBAN

Quantification of Low Velocity Impact (LVI) Delamination from
Ultrasound (UT) Inspection Data and Machine Learning........ 1314

PAUL DAVIDSON

Modified Mode I Cohesive Traction-Separation Law for
Z-Pinned Composite .......covutiiinrieeneeoenssosnnsonnans 1320

PAUL DAVIDSON

Investigation of Bending After Impact Failure Behavior in
Foam-Core Hybrid Sandwich Composites at Extreme
LowTemperature. ........ccoiiitiiiiiiiiieeeneceennscennns 1327

FAIZAN MIRZA, JASON P. MACK, ARNOB BANIK, M.H. KHAN
and K.T. TAN

Graphite Enhanced GNP/PVA Composite Piezoresistor with a
Stable Loading Response. . .........coiiiiiiiiiiiiineennnnnns 1335

MELIKE NUR ONDER, MEHMET ALI GULGUN and MELIH PAPILA

Origin and Significance of Non-Uniform Morphology in AFP
CompoSsites ...oovvitiiiiiiiiiiinetneeeneeeoseneensennnnns 1341

AHMADREZA RAVANGARD, VON CLYDE JAMORA,
JIMESH D. BHAGATJI and OLEKSANDR KRAVCHENKO

Comparing Characterization Methods for Investigating
High-Temperature Bending Behavior of Melted Thermoplastic
Prepreg Using DMA and Rheometer...................o.... 1356

GRIFFIN CHASE, LOGAN OSTER, JON ABRAMSON, MALCOLM LANE,
ALIREZA FORGHANI, MARCO SALVIATO and NAVID ZOBEIRY



Micro-Mechanical Investigation of Process-Induced Fiber
Waviness in Thermoplastic Composites. ............... ... 1367

BRANNDON R. CHEN, NITHIN K. PARAMBIL, JOSEPH M. DEITZEL
and JOHN W. GILLESPIE JR.

Effect of Fibre Reinforcement on the Process Parameters of
Injection Molding Manufacturing Process .................... 1378

NIKHIL GARG, ABDALLAH M. RAGAB, DEEPAK KUMAR POKKALLA,
AHMED A. HASSEN, RYAN OGLE, SOYDAN OZCAN, UDAY VAIDYA
and SEOKPUM KIM

Modeling the In-Plane Compression Response of As-Manufactured
Steered Fiber Laminated Plates . . .............. .. civinn.. 1392

AVINKRISHNAN AMBIKA VIJAYACHANDRAN
and ANTHONY M. WAAS

Improving Joint Strength Prediction by Accounting for Defects
in Tensile Testing Specimens............coiiiiiiiiiinennnn. 1403

SEYEDEH HENGAMEH GHAFFARI, DANIEL SCHMIDT
and SCOTT E. STAPLETON

An Experimentally Validated Hyper-Viscoelastic Model for the
Bending Responses of Pre-Impregnated Tapes Under Processing
ConditionsS. ... vvv ittt it iiiiiiieeneenecenecnscnnnnns 1417

QINGXUAN WEI, YAO SUN, DIANYUN ZHANG and RYAN ENOS

Prediction of Effective Elastic Properties of Carbon/UHMWPE
Nanocomposites by Combination of Numerical and Analytical
Modeling.......oviuiiiiiiiinriieeneeeenosoenssosnssonnans 1432

STANISLAV BUKLOVSKYI, KATERYNA MIROSHNICHENKO,
IGOR TSUKROV, REBECCA J. THOMSON, PEDER C. SOLBERG
and DOUGLAS W. VAN CITTERS

Using Machine Learning to Predict Mechanical Properties of
Long Fiber Thermoplastics Based on Manufacturing Process
Parameters ........coiiiiiiiiiiiiiiiiiiiiiiieeneenennnnns 1441

JOSEPH ISKANDER and JENNIFER JOHRENDT

Fabrication and Characterization of Carbon Nanotube/Poly(methyl)
Methacrylate Nanocomposite Laminates ..................... 1452

YUYING LIN, CARINA LI, JINGYAO DAI, LUIZ ACAUAN
and BRIAN L. WARDLE



A Framework for Design Allowables Accounting for Paucity of
Data and Errors in Complex Models...................0v.n. 1459

PHILIPPE HAWI, ZHENGTAO YAO, VENKAT AITHARAJU,
JAY MAHISHI and ROGER GHANEM

Analyzing the Progressive Damage of Composites Due to
Manufacturing Induced Defects through a Semi-Discrete
Damage Model . .......cotiiiiiiiiiiiinieeenceonnnsennns 1475

SAl KRISHNA MEKA, RYAN ENOS and DIANYUN ZHANG

Rapid Design and Analysis of Bonded Composite Joggle
LapJoints......coiuiiiiiiiiiiiiiiiiieneeoenseonnsnennans 1488

EVAN J. PINEDA, MAX WEINTRAUB, BRETT A. BEDNARCYK,
JAMES AINSWORTH and STEPHEN JONES

Fatigue Performance of Highly Aligned Short Fiber
IM7/LM-PAEK Thermoplastic Composites ..............c0un. 1496

NITHIN K. PARAMBIL, BRANNDON R. CHEN
and JOHN W. GILLESPIE JR.

Interfacial Characterization of S2 Glass — Epoxy Resin Using
Single Fiber Pullout Tests at Varying Temperature and
Moisture Level ... ... ittt iiiiiiiienenns 1507

SAGAR M. DOSHI, ALEX SCHNEIDER, JOSEPH M. DEITZEL
and JOHN W. GILLESPIE JR.

Supercritical Fluid Treatments of Flax Fibers for Improved
Mechanical Properties...........cciiiiiiiiiiiiinnrennnnnnnn 1520

AMY LANGHORST, JULIE RIELAND, MIHAELA BANU, BRIAN LOVE
and ALAN TAUB

Methodology for Characterizing the Forming Limits of Highly
Aligned Discontinuous Fiber Composite Laminates ............ 1531

KYLE S. MORRIS, THOMAS A. CENDER, ERIK T. THOSTENSON
and SHRIDHAR YARLAGADDA

Microwave Heating of Functionalized Graphene-Nanoplatelet
Polymer Composites: Experimental and Numerical Study....... 1542

MAHIMA DUA, QI ZHANG and PIERRE MERTINY

Design Optimization to Fabrication with HyperX Laminate
Families for Traditional Quad 0/45/90 and Double-Double
[ZD /W] Layups. . cotiiietiiinereeeeroenssossnsosnssonnans 1558

BRETT A. BEDNARCYK, CARINA X. LI, BO JIN, AUGUST NOEVERE
and CRAIG COLLIER



3D Printable Flame Retardant Graphene-Polymer
Nanocomposites . ....coviiiiiiiiiiiiiereneeenrenssnnsannes 1573

VITALIANO DATTILO, KUNAL BACHIM, ISABELLA HAGUE,
BRIAN J. SHONKWILER, ANDREW MAKEEV, MELISSA S. ORR,
ROBIN T. MACALUSO and MICHAEL BOZLAR

Experimental and Numerical Analysis of Welded Thermoplastic
8 1) 11 L 1581

ASWINI KONA RAVI, AKHIL BHASIN, LUIS GOMEZ,
GERARDO OLIVARES and NOBUYA KAWAMURA

Characterization of Ply-Waviness Manufacturing Defect in
Composite Aerospace Laminates by Ultrasonic Scattering
ANalySiS. .o i ittt ittt ittt i i sttt 1594

NATHAN MACHAK, ALEXANDER DONABEDIAN,
GABRIELA GONZALEZ AYALA, SATCHI VENKATARAMAN,
PAULINA DIAZ-MONTIEL and MARGHERITA CAPRIOTTI

A Coupled Experimental-Numerical Method Dedicated to the
Dynamic Characterization of Composite Braids Under Drop
Weight Conditions ..........oiitiiiiiiiiiiiiinirennnnennns 1604

M. RALLO, J.F. FERRERO, S. MARGUET, P. NAVARRO
and K. LE MEUR

Peridynamics for Microstructural Damage Modeling of
3D Carbon/Carbon (C/C) Composite Materials................ 1615

ERDOGAN MADENCI, ATILA BARUT, AMIN YAGHOORBI,
ZHIYANG YAO and YILE HU

Comparison of Micromechanics Theories for Modeling
Discontinuous Long Fiber Reinforced Composites. . ............ 1623

EVAN J. PINEDA, IBRAHIM KALEEL, BRETT A. BEDNARCYK
and SANDI G. MILLER

Forming Simulation of a HiPerDiF PLA/Carbon Fibre Tape
with a Micromechanical Model ............... ..ot 1632

BURAK OGUN YAVUZ, IAN HAMERTON, MARCO L. LONGANA
and JONATHAN P.-H. BELNOUE

Stiffness and Fatigue Life Estimator for Polymer Matrix
Composites Laminates Using Machine Learning............... 1644

STEVEN M. ARNOLD, SUBODH K. MITAL
and BRANDON L. HEARLEY



Cure Shrinkage Characterization of a Thermosetting Resin
with Three-Dimensional Digital Image Correlation (3D-DIC) .... 1660

KALIMA BUKENYA, ALESSANDRO SABATO
and MARIANNA MAIARU

Design of Broadband Radar Absorbing Corrugated Hybrid
Core Sandwich Nickel-Coated Glass/PEEK Thermoplastic
@01 111 013 1 1674

YOUNG-HOON KANG, SHANIGARAM MALLESH, JI-HWAN HA,
CHANG-MIN SEOK, BYEONG-SU KWAK, JUHYEONG LEE
and YOUNG-WOO NAM

Utilizing Tailored Fiber Placement Methodology to Enhance
Fracture Toughness of Wavy Composite Laminates ............ 1686

MARK FLORES, ERIC ZHOU, MICHAEL BRAGINSKI,
CALEB TANNER, SCOTT HUELSKAMP, G.P. TANDON,
ANDREW ABBOTT and JEVAN FURMANSKI

Al-Assisted Statistical Analysis of Fragmentation Response of
Heterogeneous Layered Media...........ccoiiiiiiiinnnrennns 1693

REZA ABEDI, GIANG HYUNH, FARHAD POURKAMAI-ANARAKI,
ALIREZA AMIRKHIZI, COLIN FUREY, HANBYUL LEE
and CHRISTOPHER J. HANSEN

Additive Manufacturing of Frontally-Polymerizable
Continuous Carbon Fiber Tow-based Composites.............. 1704

NADIM S. HMEIDAT, MICHAEL ZAKOWOROTNY,

NIL A. PARIKH, THIEN B. LE, PRANJAL AGRAWAL,

GAVIN DEBRUN, JEFFERY BAUR, PHILIPPE H. GEUBELLE,
SAMEH H. TAWFICK and NANCY R. SOTTOS

Relaxation Behaviors of Adhesive Bonded Carbon Fiber
Reinforced Composites using Dielectric Relaxation Spectroscopy
and Thermally Stimulated Depolarization Current............. 1713

MINHAZUR RAHMAN, VAMSEE VADLAMUDI
and RASSEL RAIHAN

Experimental Investigation of Bubble Mobility in Porous
Media during Resin Transfer Molding ....................... 1729

SHIH WEN CHEN, NAVID NIKNAFS, PAVEL SIMACEK
and SURESH G. ADVANI



Study of Microstructural Variability of Fiber Reinforced
Composites using Multi-Scale Modeling and Machine Learning . . 1740

SCOTT E. STAPLETON, JAMAL F. HUSSEINI, GEORGE J. BARLOW,
SEYEDEH HENGAMEH GHAFFARI, MATHEW SCHEY,

PARISA HAJIBABAEE, FARHAD POURKAMALI-ANARAKI,

EVAN J. PINEDA and BRETT A. BEDNARCYK

Assessing Damage in Composites with Acousto-Ultrasonics and
Machine Learning .........cciitiiiiiiiineeennronnnsennns 1747

SAlI THARUN BADABAGNI and RAMESH TALREJA

Autonomous Continuous Fiber Infill Generation for Composites
BDPrinting......ccoiiiiiiiiiiiiiiinnienecencensonnsannns 1759

MARIANA HERNANDEZ, AYTAC TEKER and KISHORE POCHIRAJU

Scalable High Tensile Modulus Composite Laminates Using
Continuous Carbon Nanotube Yarns and Gamma Ray
Treatment . ......cooiutiiiiiiiiiiieeneenecenesnnnnnnens 1773

CECIL EVERS, KAYLEE THAGARD and JIN GYU PARK

Progressive Damage Analysis of Open Hole Compression
Specimens Containing Complex 3D Textile Architectures Using
Discrete Damage Modeling and Independent Mesh Method. . .... 1785

KEVIN H. HOOS, HARI K. ADLURU, ERIC ZHOU, CARL POPELAR,
M. KEITH BALLARD, ENDEL V. IARVE and DAVID MOLLENHAUER

Effect of Silica and Mixing Time on Microstructures and
Properties of Porous Polymer Composite by Emulsion
Templating ......cc0iiiiiiiiiiiiiiiiiiierenrenensennnsas 1796

DAVIN RHULE, ANIRBAN MONDAL, MRINAL C. SAHA,
LAURA CUMMINGS and THOMAS ROBISON

Simulation of Dynamic Crushing Behavior of Simulated
Carbon/Epoxy Stanchions Using MATS58 and MAT213 in
| T 40 1807

RUDY T. HALUZA, J. MICHAEL PEREIRA, TRENTON M. RICKS,

ROBERT K. GOLDBERG, CHARLES E. BAKIS
and KEVIN L. KOUDELA

Exploring Underlying Correlations in Multi-Fidelity Finite
Element Simulations of Open-Hole Tension Tests: A Comparative
Study Using Machine Learning ...............ociiiiiienne. 1822

AMIRALI ESKANDARIYUN, HUILONG FU, JOHANNES REINER,
REZA VAZIRI and NAVID ZOBEIRY

Effect of Graphene Quantum Dots on the Mechanical Properties
of Bisphenol F-based Epoxy .......cciiiitiiiiiiiinnennnnes 1832

PRATHAMESH P. DESHPANDE and OZGUR KELES



Quantitative Evaluation of Fiber Distribution in Discontinuous

CFRP Using Dark-Field Images Derived by X-ray Talbot-Lau
Interferometer .........ootiiiiiiiiiiinneeennneonnnnennns 1839
AKINORI YOSHIMURA, KEISUKE ASANO, KEITA GOTO,

MASAHIRO ARAI and TADASHI ARIMOTO

Investigating Stiffness Property Matching and Homogenization
of the Double-Double Family of Laminates.................... 1846

AIDAN HAWKINS, SCOTT L.J. MILLEN and M. ALI ARAVAND

Damage Initiation of Continuous Fiber Laminated
Thermoplastic Composites ..........cciiiiiiiiiiiiniennnnns 1862

JAVIER BUENROSTRO, SANDI G. MILLER, TRENTON M. RICKS
and J. MICHAEL PERIERA

Rx-FEM Modeling of Fatigue Damage Growth in Composites
with Local R-Ratio by Using Strength Tracking Method ......... 1876

WEI-TSEN LU, GRAYSON CURRY, HARI ADLURU,
WARUNA SENEVIRATNE and ENDEL V. IARVE

Designing a Functionally Graded S-2 Glass/Epoxy Composites
for Improved Energy Absorption..............ocoiiiiiinn. 1889

MUNETAKA KUBOTA and JOHN W. GILLESPIE JR.

Process Modeling of the First Pyrolysis Cycle of SMP-10
Ceramic Matrix Composites. . ........coiiiiiiiiieneennnnns 1904

ZACKERY NIETO, LISA RUESCHHOFF, ZLATOMIR APOSTOLOV
and ALEJANDRA CASTELLANOS

A Progressive Fatigue Model on the Bearing Failure of
Composite Bolted Joints ..........coiiiiiiiiiiiiiiiiinnnnn, 1919

XIAODONG CUI, SUPUN KARIYAWASAM, QUINTEN ALBRECHT
and JIM LUA

Towards a Digital Twin for High Quality Curing of Multiple
Composite Parts in Autoclave..............oooiiiiiiiiiiinn, 1928

KALYAN SHRESTHA, ANAND KARUPPIAH, NING LIU and JIM LUA

Reconstruction of a SiC-SiC CMC Microstructure Using Deep
Learning and Advanced Image Processing Technique........... 1942

IBRAHIM KALEEL, SOPHIE-MARIA RAUSCHER and ARUN RAINA

Examining Cellulose-Pectin Interactions in Plant Cell Wall and
Implication in Composite Design ................coviiinn.. 1952

MOHAMMAD SALMAN IBNA JAMAL, ANZAMAN HOSSEN
and ANAMIKA PRASAD



Tuning Mechanical Response of Hierarchical Composite
StrUCHUIeS o v v vttt ittt iiieieenenecnenecncnacncnnns 1961

ARYABHAT DARNAL, KANAK MANTRI, JEEEUN KIM,
NEGAR KALANTAR and ANASTASIA MULIANA

Low-Velocity Repeated Impact Behaviors of Polymer
Fiber-Reinforced Plastics (PFRPS). ... .....cciiiiiiiiiinnnnnn 1968

SEUNGHYUN KO, YAO QIAO, TIMOTHY J. ROOSENDAAL,
ADAM C. DENNY, JOSE L. RAMOS, WENBIN KUANG,
KHALED W. SHAHWAN and KEVIN L. SIMMONS

Comparative Study of Compaction and Voids Development
During the Out-of-Autoclave Curing Followed by CT-Scan
Effectsupon ILSS. . ...ttt ittt iiiettennnnennns 1979

PHILIPPE OLIVIER and LEONARD SERRANO

Aeroelastic Analysis of Composite Plate Wings Based on a New
HSDT Finite Element—MONNA.........ciiiiiiiiiineennnn. 1995

JUSTIN A. HAUGHT and NITHI Tl SIVANERI

Hygrothermal Aging of Structural Epoxy Adhesives Used in
Wind Turbine Blade Composite Joints ..................c0u.. 2009

NAHAL ALIHEIDARI and AMIR AMELI

Effects of Bondline and Substrate Thickness on the Mode 11
Fracture Toughness of Composite/Adhesive Joints ............. 2017

NAHAL ALIHEIDARI and AMIR AMELI

Multiscale Modeling of Failure Mechanisms in Multidirectional
Double-Edge Notch Compression Specimens .................. 2026

ALEX FAUPEL and CAGLAR OSKAY

Investigating the Structure of CVD Deposited Amino Silane
on Silica Substrate via High Resolution Characterization and
MD Simulation........ccoiiiiiiiiiiiiiiiiiiiiiiiiiiiie 2040

ANKITA BISHT, MUNETAKA KUBOTA and JOHN W. GILLESPIE JR.

Characterization of Continuous Carbon Nanotube Yarns........ 2055
KAYLEE THAGARD, CECIL EVERS and RICHARD LIANG

Analysis of Fiber Flow, Fiber Orientation, and Void Formation
at Syringe-Nozzle Junction in Material Extrusion Additive
Manufacturing of Short Carbon Fiber Epoxy Composites .. ..... 2066

ANIRBAN MONDAL, MRINAL C. SAHA, KUNTAL MAITY,
M. CENGIZ ALTAN and YINGTAO LIU



3D Printed Aircraft Competition: A Framework for Learning
Design for Additive Manufacture.............ccoviiiiinnn. 2076

ROBERT M. TAYLOR, ADRIAN GONZALES, ORIE NZERE
and THOMAS ALLSUP

Frontal Polymerization of Thermoset Composites:
A Prospective Route for Additive Manufacturing .............. 2090

AURPON TAHSIN SHAMS, EASIR ARAFAT PAPON
and ANWARUL HAQUE

A Stress-Responsive Shape Memory Polymer via Chemical
Grafting Functionalized Cinnamoyl-Based Mechanophore ...... 2106

XINGBANG ZHAO, CHRIS WHITNEY, JOSE ROMAN,
ADITI CHATTOPADHYAY and LENORE L. DAI

A Study of Optical Surface Analysis Methods for 3D Printed
Continuous Fiber Composites. ... ......coviiiiiiiiinenennns 2118

MD ATIKUR RAHMAN, ARAFAT BIN HOSSAIN,
MD ZAHIRUL ISLAM, ERIC HALL, LUKE GIBBON,
CHAD A. ULVEN and JOHN J. LASCALA

The Low Velocity Dynamic Impact Energy Absorption of
Composite-Lattice Sandwich Structures...................... 2129

AARON JACKSON, PAUL DAVIDSON and ASHFAQ ADNAN

Prediction of Distortion and Residual Stress Evolution in the
Fused Filament Fabrication Process Using Higher-Order Finite
Elements .o vov ittt it iitiieiteeeeeeeeeeoeeoaceaseannnnnnns 2139

MANISH NAGARAJ, CHRISTOPHER J. HANSEN
and MARIANNA MAIARU

Recyclable Cellulose Fiber Reinforced Vitrimer Composite. ... .. 2148

SARGUN SINGH ROHEWAL, JIHO SEO, NIHAL KANBARGI
and AMIT K. NASKAR

Investigation of Tooling Geometry Using a Finite Element
Simulation of UHMWPE Unidirectional Thermoforming. ....... 2163

KARI WHITE and JAMES SHERWOOD

Microstructure Correlation Method for Fiber Orientation
Characterization and Ply Segmentation in X-Ray CT Scans of
Composite Laminates ..........ciiiiiiiiiiiirennnrennnses 2176

YURI NIKISHKOV, GUILLAUME SEON, BRIAN SHONKWILER
and ANDREW MAKEEV



Influence of Deformation of Compliant Rollers on Tape Steering
During Automated Tape Placement...................ocvunn. 2188

LUKAS FUESSEL, THOMAS CENDER and JOHN W. GILLESPIE JR.

Constitutive Modeling for High-Fidelity Analysis of Bondline
Failure in Polymeric Matrix Composites. ..................... 2201

GUILLAUME SEON, YURI NIKISHKQOV, GENNADIY NIKISHKOV
and ANDREW MAKEEV

Analytical Model for Transverse Tensile Strength Prediction of
Thermoset Composites ........coviiiiiiiiiirnneeneennnnns 2218

SAGAR P. SHAH and MARIANNA MAIARU

To the Mesoscale and Beyond! Capturing Complex Damage
Mechanisms in Composites via Simple, Physics-Based, Discrete
Mathematical Models of Fibers and Matrix................... 2233

MARCO SALVIATO, SEAN E. PHENISEE, ANTONIO A. DELEO,
DANIELE PELESSONE and MARK FLORES

Experimental Characterization and Numerical Modeling
of +/—45 Tensile Laminates .............ccoiiiiiiiiiiiinnnnn. 2249

MINH HOANG NGUYEN and ANTHONY M. WAAS

Impact of Buckypaper on the Mechanical Properties and
Failure Modes of Composites ...........ccoiiiiiiiiiiennnn. 2256

KARTIK TRIPATHI, MOHAMED H. HAMZA, ADITI CHATTOPADHYAY,
TODD C. HENRY and ASHA HALL

Static and Fatigue Characterization of Mode I Fracture in
Adhesively Bonded Composites Based on the J-Integral
Approach ...t i i i it i it i ittt 2273

SHAWN WEEKS and MICHAEL CZABAJ

Development and Validation of the Instrumented Traveling
Wedge Test for Mode I Fracture of Adhesively Bonded PMCs.... 2288

BRADY BRAJAVICH, ZACHARY SIEVERT and MICHAEL CZABAJ

Sources of Variability in Small-Scale Tensile Testing of Carbon
Fiber Reinforced Resins .............coiiiiiiiiiiiiiin., 2304

BRITANNIA VONDRASEK, JEFF KESSLER and MICHAEL CZABAJ

Experimental and Numerical Analysis of Crack Migration in
Carbon-Epoxy Composites Subjected to Shear Loading......... 2319

ERIK LANGLO, DAVID MOLLENHAUER and MICHAEL CZABAJ



A New Test for Characterization of Interlaminar Tensile
Strength of Tape-Laminate Composites. ......................

JOHN FISHER and MICHAEL CZABAJ

Accurate Tension-Tension Fatigue Testing of Unidirectional
@01 111 1103 X

BABAK FAZLALI, STEPAN V. LOMOV and YENTL SWOLFS

Three Common Mistakes in Mechanics of Composite...........
WENBIN YU

OpenSG: An Open-Source Multiscale Constitutive Modeling
Code for Composite Structures and Materials.................

AKSHAT BAGLA, WENBIN YU and ERNESTO CAMARENA

Large Scale Additive Manufacturing of Recycled Polymer
CoOmPoOSItes ..o ovvvitiiiinnrnneeneeenssnsseassnssnssnnsons

MOHAMMAD ROUHI, JOHAN LANDBERG, WOODROW WIEST,
KAROLINE TEIGLAND and ROBIN TEIGLAND

Machine Learning Based Structural and Failure Characteristics
of Carbon Nanotube Junction Configurations .................

VINU UNNIKRISHNAN, VIKAS VARSHNEY, LANDON GABER,
JAMES CASTLE and AJIT ROY

Strength and Stiffness Evaluation of Aluminum-Based Open
and Closed-Cell Foam Core Sandwich Panels for Comparison
to AM2 Al 6061-T6 Mats: An Initial Investigation..............

RONALD L. POVEDA

Effect of Particle Size on Viscoelastic and Electrical Properties
of Reduced Graphene Oxide Films .................... .. ...,

GEHAN JAYATILAKA, JACOB S. ABER, CHIZU SEKIGUCHI
and MEHRAN TEHRANI





