20th Technical Conference of the
American Society for
Composites 2005

Philadelphia, Pennsylvania, USA
7-9 September 2005

Volume 1 of 3

Editors:

Frank K. Ko Giuseppe R. Palmese
Yury Gogotsi Albert S. D. Wang

ISBN: 978-1-62276-282-8



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

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

Copyright© (2005) by DEStech Publications, Inc.
All rights reserved.

Printed by Curran Associates, Inc. (2012)

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

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

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:
Fax:
Email:
Web:

845-758-0400
845-758-2634
curran@proceedings.com
www.proceedings.com



TABLE OF CONTENTS

VOLUME 1

SESSION A1: COMPOSITE FOAMS 1

Long Term Hygrothermal Testing of Rubber Filled Hybrid Syntactic Foams in Salt Water Media..................ccococoiiiiiiiiiiiii, 1
R. Maharsia, N. Gupta, H. D. Jerro

Enhancement of Ultrasonic Non-Destructive Evaluation Technique for High Attenuation Composite Materials..................cc.cccooe. 12
H.-C. Wu, N. Gupta, P. S. Mylavarapu

Solid Particle Erosion Studies in Syntactic FOAMS ............c..ccooiiiiiiiiiii s 25
Kishore, N. Gupta, A. Kiran

Effect of Density and Volume Fraction of Microballons on Ultrasonic Attenuation Behavior of Syntactic Foams ........................... 36
P. S. Mylavarapu, E. Woldesenbet

Studies on the Synthesis and Characterization of Polyurethane/Nanoclay Nanocomposite FOams ...............c.cccoceoiiniincinenniinnenn, 46
M. V. Hosur, A. A. Mohammed, S. Jeelani

SESSION A2: COMPOSITE FOAMS 2

Fracture Toughness Characterization of Syntactic FOAMS..............cccocooiiiiiiiii e 57

M. A. Wahab, V. B. Gorugantu, N. Gupta

A Micromechanical Model for Predicting Fracture Toughness of Functionally Graded Foams as Load-Carrying

Thermal Protection SYSTEIMN .............ccoiiiiiiiiiee ettt R R R et h et n et e r et n et r e e b e e b e en e nren 67
S.-J. Lee, B. V. Sankar

3D Fiber-Reinforced Syntactic Foams Based on Amino Microspheres
Y.-J. Huang, L. Vaikhanski, S. R. Nutt

Some Remarks on the Micromechanical Modeling of Glass/Epoxy Syntactic FOAmS...............ccccoiiiiiiiiininiicceeee s 96
A. Kasuya, N. Kawai, K. Sugimoto, A. Nakai, H. Hamada
Tensile Strength of Glass Microballoon-Epoxy Resin Syntactic FOAmS ................cccooooiiiiiiiiic e 116

N. Gupta, R. Nagorny

SESSION B1: PROCESSING 1

Finite ElementModel for Axisymmetric Consolidation of Thermoplastic Composite Materials...................ccccocoiiiiiiiiiiiin, 123
M. Wysocki, L. E. Asp, S. Toll, R. Larsson

Applications of Externally Bonded Composites for Concrete Repair and Rehabilitation...................cccooiiiiniiiini 138
J. F. Davalos, C. Lin, I. Ray, D. Brayack

Consolidation and Microstructure Variation in Compression Molded CommingledE-Glass Fiber/PETLaminates ......................... 158
A. Ramanathan, P. K. Mallick

Manufacturing of Braided Thermoplastic Composites with Carbon/Nylon Commingled Fibers ..............c.ccccooeoniniinniniiniinen 170
L. Laberge-Lebel, S. V. Hoa

Forming Properties of a Thermoplastic Lightweight Fiber-Metal Laminate .................cccocooiiiiiiininice e 189

G. Reyes-Villanueva, S. Gupta

SESSION B2: PROCESSING 2

Friction Determination for Filament Winding Applications Part 1:Mandrel Shape and Machine Control ...................cccccoeininnn. 203
S. Koussios, O. K. Bergsma, A. Beukers

Friction Determination for FilamentWinding Applications Part 2: Experimental Evaluation ................ccccoooveinininninccnen 221
S. Koussios, O. K. Bergsma, A. Beukers

Adhesion and Characterization of High Density Polyethylene/Elvaloy® Blends for Hot Melt Coating of Steel ..................c.ccccooee. 234
C.T. Love, G. Xian, V. M. Karbhari

Novel Fiber-Sizings for Simultaneous Impact/Structural Performance from Glass Reinforced Composites ...............c.ccocovvvviinnnne 249
R. E. Jensen, S. H. McKnight

Role of Fiber-Matrix Interface on the Thermo-Oxidative Degradation ................cccoccoiiiiiiiiiiiii e 255

K. V. Pochiraju, G. Schoeppner, G. P. Tandon

SESSION C1: WANG SYMPOSIUM 1

Effect of Random Fiber Distribution on Certain Failure Initiation in Composites.................ccccooiiiiniiiiiiii e 269
K. C.Yan

A Consistent Treatment of Bending of Anisotropic Laminated Plates ...................ccocooiiiiiiiiiiii 284
J. M. Whitney

Delamination Fracture Analysis Using Novel Joint Deformation MOdelS ..............ccocooiiiiiiiiiiiiinic e 295

P. Qiao, J. Wang



Mechanics of the Fiber-Matrix Interphase Push-Out Test ... 307
X. Huang, M. E. Foley, T. A. Bogetti, J. W. Gillespie Jr.

Axial and Burst Analysis of Offshore CoOmPOSIte RISEIS............c.ccciiiiiiiiiiiiiir ettt b e eb e 321
W. Kim, O. O. Ochoa, C. Miller

Fiber-Reinforced Composite Laminate Terminology: ‘Understood’ but Misused—Suggestions for Improvement.......................... 333
R. M. Jones

SESSION C2: WANG SYMPOSIUM 2

Effect of Contiguity on the Mechanical Behavior of Co-Continuous Ceramic Metal Composites .................ccccccviiiiiniiiiiiinn, 355
J.S. Park, C. T. Sun, K. P. Trumble

Some Comments on the Micromechanical Analysis of Heterogeneous Materials with Macroscopically

Homogeneous and Periodic MACIOSEIUCTUIES .............cooiiiiiiiiiii e e 373
A. Drago, M.-J. Pindera

Effect of Random Fiber Distribution on Certain Failure Initiation in Composites..................ccociiiiniiiiiiiiee 393
K.C.Yan

SESSION D1: IMPACT 1

Characterization of Energy Absorption Capability of Composite Materials Subjected to Impact Loading.................c.coccovvinnnennnn. 408
D. Liu, T. Uchiyama

Modeling Ballistic Impact of a Lead Projectile Onto a Flexible Fabric Laminate .................ccccociiiiiiiiiiniccceceeee 418
Y. Duan, M. Keefe, T. A. Bogetti, B. Powers

Certification of the CFRP Rear Energy Absorber for the Star Mazda Series Racecar ...............cccocoviiiiiniiicncee 428
C. Norris, D. McLarty, P. Feraboli

The Study of Obliquity on the Ballistic Performance of Aramid Fabric ...............cccooiiiii e 447

C. K. Chu, Y. L. Chen, G. C. Hseu, D. G. Hwang, K. C. Lee

SESSION D2: IMPACT 2

Dynamic Axial Crush Tests of Roll Wrapped Composite Tubes: Tube Geometry and Material Effects...............c...ccocoooniiniiinenn. 466
A. L. Browne, N. L. Johnson

Crushing Performance of Braided Fabric FRP Under a New Collapse TIiZer ............cccocooiiiiiiiiiniiiiciceeeesee e 486
Y. Yang, A. Nakai, H. Hamada

Characterizing Nonlinear Rate Dependent Behaviors of Fiber Composites Using Micromechanical Approach.............................. 498
K.-H. Chen, J.-C. Kuo, J.-L. Tsai

Buckling and Debond Growth of Partial Debonds in Composite Splice JOINES..............cccoiiiiiiiiiiniiie e 516

H. Kwon, H. J. Kim

SESSION E1: NANOCOMPOSITE 1

Nanotechnology of Carbon Nanotubes and Safety ISSUES .............cccooiiiiiiiiiic e 532
V. M. Harik

Multifunctional, Light-Weight and Ultra Strong Nano-Structured Clay/Polymer Composite Thin Films Prepared

by Layer-by-Layer Assembly: From Ultra-Low Thermal Conductivity to Antibacterial Coatings..................cccocooviiiinciicinenn. 551
P. Podsiadlo, N. A. Kotov

Interaction between a Nanofiber and @ Crack ...ttt bbbttt 576

A. Gawandi, J. M. Whitney, G. P. Tandon, R. A. Brockman

Adhesion and Mechanical Property Characterization of Reactive Graphitic Nanofibers Reinforced Epoxy as
COMPOSIEE IMIAIEX ... bbb e bR bR bbb bbb 583
A. Zhamu, W. H. Zhong, Y. P. Hou, J. J. Stone

Nanocomposites with Tailored Nanostructures Using Random and Magnetically Aligned SWNT

Buckypapers/Resin Infiltration APproach ... 593
B. Wang, R. Liang, C. Zhang, L. Kramer
On Aligning Multi-Walled Carbon Nanotubes to Enhance Interlaminar Strength of Fiber Reinforced Composites ....................... 602

Z. Fan, J. Alms, S. G. Advani

SESSION E2: NANOCOMPOSITES 2

Multi-Scale Modeling of a Graphite-Epoxy-Nanotube SyStem ...............cccooiiiiiiiiiiiiiii e 610
S. J. V. Frankland, J. C. Riddick, T. S. Gates

Modeling and Analysis of Interfacial Bonding and Load Transfer in SWNT-Reinforced Composites ................cccocoiviiiiiiiinnn, 617
O. Marietta-Tondin, R. Liang, C. Liu, C. Zhang, B. Wang

Modeling Functionally Graded Interphase Regions in Carbon Nanotube Reinforced Composites ..................cccoveriirninciniinnnennn. 632
G. D. Seidel, D. C. Lagoudas, S. J. V. Frankland, T. S. Gates

Systematic Upscaling for Multiscale Modeling of Multifunctional Polymer Nanocomposites ...............ccccocoovvveiniinincincnccnns 645

B. Diskin, V. M. Harik, Z. Ounaies, A. Brandt



AMethodology for Strength and Reliability Analysis of Carbon Nanofiber and Conventional Composite Plates ............................ 664
S. Pilla, A. Hammitt, E. Nikolaidis

Characterization and Modeling of Strength Enhancement Mechanisms in Composite Materials at the Nanoscale.......................... 686
S. Roy, K. Narasimhan, F. Hussain

SESSION F1: SANDWICH

Responses of Sandwich Panels with Large Notches Under In-Plane Loads ..............c.ccooiiiiiiiiii e 704
K. S. Raju, J. S. Tomblin, K. W. Petzold
Mechanical Characterization of GFRP Skin/Paper Core Sandwich Panels....................ccocooiiiiiiii 720

D. David, K. Warnemuende, H.-C. Wu

VOLUME 2
Evaluation of Facesheet-Core Delamination by a Cohesive Zone Model................ccocooviiiiiiiiiinin e 737
W. Wang, J. F. Davalos
Development of Design Guidelines for Honeycomb FRP Sandwich Bridge Deck Panels .................cococviiiiiiiiinicc 756

A. Chen, J. F. Davalos

SESSION F2: NANOCOMPOSITES 3

Anisotropic Behavior of Rigid Polyurethane Foam with Acicular Nanoparticles Infusion under High Strain Rate

LO00) 1113 T (1) | TP PP TRSTTT 775
M. F. Uddin, H. Mahfuz, S. Zainuddin, S. Jeelani

Thermomechanical Characterization of Nanoreinforced COMPOSItES ...............coccoiiiiiiiiiiiiii e 790
A. Sharma, J. E. Schober, C. E. Bakis

Aggregation Behavior in Carbon Nanotube/Modified Soy Oil COMPOSItES .............cccoviviiiiiiiiiiiiiiie e 804
1. M. McAninch, R. P. Wool

Acrylate Rubber/Organoclay Hybrid Nanocomposites from Renewable Resources ................cccocooiiiiiiiiiiii 817
L. Zhu, R. P. Wool

On the “Shear Acoustic Wind” Acting on Particles Embedded in Liquid Crystal...............ccccooiiiiiiiiiiniiiccceeeeeeee 835

S. L. Lopatnikov, J. W. Gillespie Jr.
Nanomechanics on the Deformation of Single- and Multi-Walled Carbon Nanotubes under External Radial

PIESSUIC ......vieitit etttk bttt b st b s b b2 e bt oo e b £ s e b e84 e b e s e 4 b e £ a4 £ £ eh e s ek £ Eeh e EeH £ A E e £ e h e A £ e R e R e R R R R R E e R E R R R R bt bt h e n b e n e 849
J.-R. Xiao, S. L. Lopatnikov, B. A. Gama, J. W. Gillespie Jr.

SESSION A3: COMPOSITE FOAMS 3

Pressure Infiltration Synthesis of Lightweight Syntactic Aluminum Matrix COmPpOSites ................ccocooviiiiiiiiiin e 869
P. K. Rohatgi, S. Alaraj, N. Gupta

Multifunctional Hybrid Carbon Foams: Processing, Characterization and Modeling...............c.ccccocooiiiiiiiiiiii 880
M. D. Sarzynski, O. O. Ochoa, K. Lafdi, D. M. Nave

Porous Structures via Selective Laser Sintering: A Route to Functional Preform Production.................ccccoooveiiiniininciccen 894
M. Erdal, O. llkgun

New Processing Techniques of Ceramic FOAIMS .............c.oiiiiiiiiiiii ettt 906

Y.-W. Kim, D.-H. Jang, C. B. Park, H.-D. Kim

SESSION A4: ADVANCED TECHNOLOGY PROGRAMS

Nano-Clay, a Revolutionary New Fire Retardant or a Potential Fire Hazard?....................c..cccooiiiiiiiii 921
J. P.Rynd, R. Loh, Y. Delaviz, M. Polasky, B. Fabian, H. F. Wu

Microwave Nondestructive Evaluation for Fiber Reinforced Polymer Wrapped Concrete Structures ................ccococovvvneiiniinnnennn. 924
M. Q. Feng, Y. J. Kim, K. Park

Improvements in Tooling and Injection for High Volume Fraction LCM .............cccoccoiiiiiiiiiiiecce e 930
D. Stewart, H. F. Wu

Multi-AxisControl forComposites Processing...............cocooiiiiiiiiiiiiii s 937

D. W. Johnson, S. Garrett

SESSION B3: WANG SYMPOSIUM 3

Heterogeneous Finite Element Methods for Micro-Stress Analysis of COMPOSItes ...............ccccoviiiiiiiiiiiiii e 945
C. Tao, Y. Wang
AMeshless Local Petrov-Galerkin (MLPG) Micromechanical Model for Fiber Composites...............cccccooiiiiininininccce 965

T. Dang, B. V. Sankar



Particle Size Effects in a Particle-Reinforced Composite as Determined Using a Random Unit Cell Approach and

EXPEIIIMIEIIES ..ottt b e s R st e R E st o e A e e e R bR e £ SR E R R £ R R R R R R R R R e R R R Rt R bRt ner s r e 985
C. T. Sun, P. Saffari, R. Ranade, G. J. Robinson, Q. Wan, K. Sadeghipour, G. Baran

Numerical Simulation on Tensile Failure Process of Unidirectional Carbon Prepregs with Different Matrix..................c.ccccocoeee 995
Y. Zhou, M. A. Baseer, H. Mahfuz, S. Jeelani

Torsion of Noncircular Composite CYHIAETS .............c.ooiiiiiiiiiitiiii et b et e ettt b bbb b et ne et b ebe e 1009

W. T. Haynie, M. W. Hyer, M. Rouse

SESSION B4: FAILURE BEHAVIOR 1

Strength and Failure Mechanism of Graphite/Epoxy [0,0+ |s Laminates with a Hole ................coccccoinniiiiiniccecc 1032
W. S. Chan, S. Harn, M. Roy
Properties of Glass-Fiber Reinforced Thermoplastics with GF Joined Structure...................cccooiiiiiiiiiii, 1040

M. Nomura, A. Nakai, H. Hamada
Consideration of Time-Dependent Degradation in the Development of Probablilistic Based Design of FRP

SEEENGREIINEG ... bbb 1047
R. A. Atadero, V. M. Karbhari

Specific Energy Absorption of Grid-Stiffened E-Glass/Polypropylene Composite Panels under Transverse Loading ................... 1065
P. Jadhav, P. R. Mantena

Strain Rate Effect on the Fracture Toughness of Carbon/Epoxy Composite in a Deep-Sea Environment ...................cccocoovinnnne 1078

S.R. Ha, K. Y. Rhee, H. J. Kim, D. H. Jung

SESSION C3: WANG SYMPOSIUM 4

Designer Linear Viscoelastic Material Properties Tailored toMinimize Probabilistic Failures for Dynamic

CompoSsite CreeP BUCKIING ..........oooiiiiiiiiiii ettt b et s R st h e R b bttt b b e et s e r s s e rer s 1087
H. H. Hilton

A Flexible Composite Coupling With DAMPIIE ............cccoiiiiiiiiiiii bbbt b et b et n e 1107
H. Ghoneim, D. J. Lawrie

Atomistic Element Analysis of Electrostrictive Graft EIAStOIEr...............cccccooiiiiiiiiiiiicc e 1119

Y. Wang, C. T. Sun, C. Zhang, J. Su

SESSION C4: IMPACT 2

Numerical Simulation of the Improvement Characteristics of the Compression after Impact Strength of CFRP

Laminates by Through the Thickness StItChING ..............c.cccoiiiiiiiii e 1138
A. Yoshimura, K. Bae, N. Takeda

Impact Response and Failure Prediction of Marine Composite Structures ................cocoooiiiiiiiiiiiii 1150
J. Lua, B. Gregory, J. Gorfain, J. Sankar, D. Pai

A Generalized Solution Methodology for Projectile Impact of Composite Plates and Sandwich Panels..................cocooeiniininnns 1168
C. Lin, M. S. Hoo Fatt

AQuasi-Static Penetration Model of Ballistic Penetration of Thick-Section Composites ................ccccoeovriiniincninieee 1179

B. A. Gama, J. W. Gillespie Jr.

SESSION D3: PROCESSING 3

Mechanical Behavior of Random Fiber Composite Perforated Plates..................cccocooiiiiiiiiiii, 1192
M. Eggen, J. Hambleton, S. C. Mantell, J. H. Davidson

On the Role of Membrane to Improve Quality of VARTM-Processed COMPOSILES ...............ccocueuiiiiiriiiiiininiiseieesee s 1205
S. C. Amouroux, D. Heider, S. Lopatnikov, J. W. Gillespie Jr.

Modeling of the Solvent-Free Thermal Spray Deposition of Polymer and Polymer-Ceramic Composite Coatings........................ 1224

M. Ivosevic, R. A. Cairncross, R. Knight
Consideration of Time-Dependent Degradation in the Development of Probabilistic Based Design of FRP

STEEMGREIIIE .........vivinii ettt E b ettt E bR RS E R e e R R AR R R R R R R R R R R R r s 1237
R. A. Atadero, V. M. Karbhari

SESSION D4: EMERGING MATERIALS 1

The Nanohybrids of Metallic and Semiconducting Nanomaterials Upon Biological and Polymeric Conjugation:
Plasmon—Exciton Interaction, Fluorescence Enhancement, and their Sensing Application
J. Lee, A. O. Govorov, N. A. Kotov

Structural Biocomposite Laminates from Poly (Iactic acid)................cocoooiiiiiiiii s 1265
M. Misra, M. S. Huda, L. T. Drzal, A. K. Mohanty

Novel Green Composites from Recycled Newspaper Fibers and Poly(hydroxyalkanoates)..............c.ccccooovviiiiinieniincinccneeennn 1284
R. Bhardwaj, A. K. Mohanty, L. T. Drzal, M. Misra

Bioresorbable Polymers and Infiltrated Carbon Foams for Biomedical Applications.................ccccocoiiiiiiiiiiince 1296

D. Rodriguez, O. Ochoa, K. Lafdi, W. Fox, I.-C. Lee, T.-H. Young



Thermosetting Foam with a High Bio-Based Content from Acrylated Epoxidized Soybean Oil and Carbon Dioxide.................... 1312
L. M. Bonnaillie, R. P. Wool

SESSION E3: NANOCOMPOSITES 4

Improving the Fracture Toughness of Vinyl Ester Composites Using Electrospun Interlaminar Layers.............cc.ccccooeovniivniinnnn. 1332
J. Robinette, G. R. Palmese

Laboratory Test for Manufacturing PLANano Fiber from Electrospinning Method .................ccccocoiiiiiiiiiiice 1351
Y. Yamashia, A. Tanaka, F. Ko

Electrospinning of Submicron Polyacrylonitrile Fibers Containing Vapor Grown Carbon Nanofibers...............c.cccccocooniinnnnn, 1353
H. Lam, F. Ko, H. Ye, Y. Gogotsi

High Strength Nanomaterials Fiber for Lightweight Composite Missile Cases..............cccoviiiiiiiinciic s 1363
R. Foedinger, S. Chung, S. Chatterjee, F. Ko, N. Titchenal, J. K. Roberts

Aligned Electrospun Nanofibers for Nanocomposite APPICAtiONS...............ccciiiiiiiiiiiiiinec e 1383
S. Nartker, L. T. Drzal, M. Misra

SiC Nanowires from Electrospun Nanofibers ..o 1396

N. Titchenal, H. Ye, Y. Gogotsi, F. Ko

SESSION E4: NANOCOMPOSITES 5

Nano Composites Mechanistic Property Prediction ... s 1404
C. C. Chamis, L. M. Handler

Buckling of Carbon Nanotube-Reinforced Polymer Laminated Composite Materials Subjected to Combined Axial

Compression and Shear LOAdIngS ............c.cooiiiiiiii et b et e ettt r e E e r et r s 1423
J. C. Riddick, T. S. Gates, S. J. V. Frankland

Oriented Single-Wall Carbon Nanotube Polymer Composites by Air-Water Interfacial Force Combining During

Layer-DY-Layer ASSEIMDLY ............cciiiiiiiiiiiteiiteiii ettt h b e et b b b s £ b b e b bR R £ b e b e b s £ e e bbbt R £ R bbbt e bbb h ettt bene e 1443
B. S. Shim, E. Jan, N. A. Kotov

Organoclay Effect on Mechanical Behaviors of Fiber Reinforced Polymeric Nanocomposites................ccocooeviviiiiinciiciiceennn, 1449
J.-L. Tsai, J.-C. Kuo, S.-M. Hsu

Thermally Sprayed Nanocomposite Coatings for Corrosion and Wear ReSiStance ...............cccoeoviiiniiiiininiiscneee s 1460
V. Gupta, M. Ivosevic, R. A. Cairncross, T. E. Twardowski, R. Knight

Nano-Microstructured Coatings by Electrospray Deposition: Effect of Surface Morphology on Wettability...................cccceenen. 1469

H. Matsumoto, T. Mizukoshi, M. Minagawa, A. Tanioka, Y. Yamagata

SESSION F3: FAILURE BEHAVIOR 2

Test Methods for Determing Temperature Dependent Material Properties and Residual Stress Modeling for
Laminated COMPOSILES............c.ciiriiiitiietiiiitstet ettt ettt et es sttt b b eh s e s £ e e b e b e b e s e £ 8 eE e b e b e s ea e A e e b e b e b eh £ 2 e sE e b b e b eR e e e b b eb e b e st e b b e b bt s et ebenniea 1479
L. Speriatu, W. Schulz, P. Ifju

VOLUME 3
Wireless Detection of Internal Delamination Cracks for Carbon/Epoxy Composite Using Electrical Resistance
IMIEEROM ... bR 1496
R. Matsuzaki, A. Todoroki
Assessment of FRP Rehabilitation at a Systems Level Through Progressive Damage and NDE ..................ccoooiiiiiiiiie, 1509
K. K. Ghosh, V. M. Karbhari
Damage Monitoring of CFRP Laminates with Open Holes using Chirped FBG Sensors ..............ccccoccoiriiiniiininiiencneeseeseenens 1522

S. Yashiro, T. Okabe, N. Takeda

SESSION F4: NANOCOMPOSITES 6

Preliminary Investigations of a Hierarchically Structured Polymer Nanocomposite ..................ccocccviiiniiiiiiiiinneceecens 1536
J. P. Thomas, A. Rohatgi, J. N. Baucom, W. R. Pogue

Study of Ultrasonic Dispersion Method in CNT Reinforced Polymer MatrixComposites .................ccccoovviinniiiiiiiiiie 1546
A. Ramasetty, A. Haque, A. M. Shamsuzzoha

Modeling Studies on Boron Nitride Nanotubes and their COMPOSItes................cccoviiiiiiiiiiii s 1558
C. Li, T.-W. Chou

Flame Retardancy and Microstructure of Nylon6/Layered Silicate Nanocomposites.................cccocooviiiiniiiiininnee e 1569
K. Shanmuganathan, S. Deodhar, S. Razdan, Q. Fan, P. D. Calvert, S. B. Warner, P. K. Patra

Characterization and Modeling of Single-Wall Carbon Nanotube/Polymer Nanocomposites...................ccococeiviiiiiiniciiinnnn, 1584
H. Lu, B. Wang, G. Huang, A. Mamedov, S. Gupta

Effect of Particle Size on Mechanical Properties of Polymer Nanocomposites ...............c.cccooeiiiiiiinciiiniiseeee s 1604

A. Adnan, C. T. Sun, H. Mahfuz



SESSION AS: TEXTILE COMPOSITES 1

Corrugated Composite as a Candidate for Flexible Wing EI€ments .................ccoooiiiiiiiiiiiiiicine s 1619
T. Yokozeki, S.-I. Takeda, T. Ogasawara, T. Ishikawa

Compressive Failure of NCF COMPOSILES .............ccociiiiiiiiiiii bbb 1629
F. Edgren

Hierarchical Strategy for Analysis of Materials with Complex MiCrostructure...............c.cocooiiiiiiiincincniee s 1645
J. Varghese, J. Whitcomb, D. Goyal, X. Tang

Behavior of Biaxial Braided Composites Subjected to Uniaxial Tensile Loading ................ccccoeoiiiiniininiiic e 1665
J. Tate, A. D. Kelkar, D. Goyal, J. Whitcomb, X. Tang

Degradation Behavior of Multi-AxialWarp Knitted Fabric Composite Immersed in Hot Water..................c..cccooiiiniiiiinn, 1681
K. Sugimoto, N. Kawai, Y. Nishikawa, A. Nakai, H. Hamada, Y. Fujii

Fabrication and Mechanical Properties of Fiber Hybrid Multi-Axial Warp Knitted Fabric Composite..............c....ccoccovriinninnnnn. 1692

A. Kasuya, N. Kawai, K. Sugimoto, A. Nakai, H. Hamada

SESSION A6: EMERGING MATERIALS 2

Ultrahigh-Thermal-Conductivity Thermal Management Composites for Microelectronic and Optoelectronic

PACKAZIIE .......vcvieiiiet ettt bbbt bbbt b E s8££ h b h 8 £ 4 E e E e h e E R £ EeE R A E SRR R RS E R bR R £ R b bRt E b bRttt ben e 1699
C. Zweben

Flexible Matrix COMPOSIte ACLUATOLS ...........ccooiiiiiiiiiiii ittt e et n et r e b n et ne et e e eneene e 1712
Y. Shan, C. E. Bakis

ThE SKY AREAM ..ottt b s b bt h et h s b bk e E oA e 1h e £ eh et e b £ b e E £ b eh e A E e st e b et e bt Rt e bt bbb b et et eer s 1732
R. L. Sierakowski

Development of a Self-Assembly Method for Manufacturing Nanocomposites with High Loadings of Nanoparticles ................... 1738
M. Merrill, C. T. Sun

Study of Ultrasonic Dispersion Method in CNT Reinforced Polymer Matrix Composites ...............cccocoeviiniiiiiiiiiiiie 1752

A. Ramasetty, A. Haque, A. M. Shamsuzzoha

SESSION BS: PROCESSING 4

Full Field Monitoring of Thickness Variation in Vacuum Assisted Resin Transfer Molding (VARTM) ..........cccccooviniiinciineinnnenn, 1764
J. M. Bayldon, I. M. Daniel

Failure of Multilayered Viscoelastic POLYIMEI'S...............ccoviiiiiiiii ettt 1777
C. Wu, S. C. Mantell, J. H. Davidson

Measurement of Transverse Permeability Using Gaseous and Liquid FIoW..............c.ccoooiiiiiiiii 1790
Y. Zhang, S. Scholz, S. C. Amouroux, J. W. Gillespie Jr., D. Heider

Use of Flow Simulation for Design, Optimization and Control of Liquid Composite Molding Processes .............c.ccccocccvrervrrinnnnn. 1802

J. M. Lawrence, P. Simacek, A. Gokce, S. G. Advani

SESSION B6: NANOCOMPOSITES 7

Nanoparticle-Based Mitigation of Fiber Print-Through in Composite MArrors ..............cccooiiiiiiiiinciiee s 1818
M. Lui, H. T. Hahn

Processing and Properties of Exfoliated Graphite Nanoplatelet-Polypropylene Nanocomposites .................cc.cccoviiiniiiiiniinnne, 1829
K. Kalaitzidou, H. Fukushima, L. T. Drzal

Low Velocity Impact Response of Nano Composites PIAtes ... 1849
A. F. Avila, H. V. Duarte

Fracture Toughness and Water Uptake of High Performance Epoxy Nanocomposites ..............c..ccccocoviiiiiiininncncceeen 1866
W. Liu, S. V. Hoa, M. Pugh

Carbon Nanotube Reinforced Bombyx mori Silk Nanocomposites...............ccccoooiviiiiiiiiii s 1886
J. Ayutsede, M. Gandhi, Y. Gogotsi, F. Ko

Structure and Properties of Clay/PVDF Nanocomposites Produced by Electrospinning...............ccccccovveniiiniiniiniincincnscnees 1899

T. Inoue, D. Dillon, C. Y. Li, F. K. Ko

SESSION C5: MECHANICS 1

Explicit Local Buckling Analysis of Elastic Restrained Composite Orthotropic Plate ................c...ccocooiiiiiiiii, 1907
L. Shan, P. Qiao

Axial Buckling Behavior of Noncircular Composite CyINAers ................cccoooiiiiiiiiiiiiiii s 1924
M. Sun, M. W. Hyer

Statistical Approach to Delamination Onset PrediCtion ................ccoooiiiiiiiiiiii e 1941
E. V. larve, S. Chellapilla, D. H. Mollenhauer

Modeling of Anticlastic Stability in Elastically Tailored Composites ................cccccciiiiiiiiiiic s 1951
S. Tawfik, X. Tan, S. Ozbay, E. Armanios

Effect of Fiber Waviness on the Stability of Laminated Plates Under Various Loading.................cccoccoviiiiininnicnincccce 1966

H. G. Rai, E. V. Honein, M. G. Sarouni, M. I. Najjar



Deformation of Composite Plates Subjected to Mechanical and Electromagnetic Loads................ccccccooiinininiiiiiiiccs 1977
O. I. Zhupanska, R. L. Sierakowski

SESSION C6: MECHANICS 2

Free Edge Stresses in the Bending of Bidirectional Laminates .................coooviiiiiiiiiiiii s 1990
J. M. Whitney

Development of Design Guidelines for Honeycomb FRP Sandwich Bridge Deck Panels ................cccoccoviiiiiiiiiinccc, 2005
A. Chen, J. F. Davalos

Critical Short-Term Data on Durability of FRP Reinforcing Bars for Long-Term Prediction Models.................c..cccoceiniiinnnne, 2024
Y. L. Chen, J. F. Davalos, I. Ray, H.-Y. Kim

Fabrication of TiAl3/A1203 by Three-Dimensional Printing..............cccccoriiiiiiiiiiiiiiece et 2040
X. Yin, N. Travitzky, R. Melcher, P. Greil

Design of a Lightweight Ceramic Gun Barrel with a High Tension Thermoplastic Composite Overwrap...........c..c.ccocccvevvnrennnne. 2061
J. Tierney, J. W. Gillespie Jr., D. Byron, H. McElroy, S. Cytron Jr.

Thermal and Mechanical Strain Field in Composite Scarf Joints .................cccccooiiiiiiii 2077

B. Cook, G. Schoeppner, A. Palazotto

SESSION DS: EMERGING MATERIALS 3

Novel Green Nanocomposites from Toughened Bacterial Bioplastic and Titanate Modified Layered Silicate ................................ 2097
A. K. Mohanty, Y. S. Parulekar

Influence of Processing Methods and Fiber Length on Physical Properties of Kenaf Fiber Reinforced Soy Based

BROCOIMIPOSIEES ...ttt bbbttt b bt h £t E bbb R £ 0 bbb s £ E £ b h e A e R £ £ e b b h 8 £ 8 E R b h R £ £ R bbbt e bbb Rt st b b ne e 2111
W. Liu, M. Misra, L. T. Drzal, A. K. Mohanty

Characterization of Chicken Feather Materials for Use in BioCOMPOSILES...............ociiiiiiiiiiiiinec e 2122
J. W. Kock, R. J. Barbieri, J. M. Justice, K. E. Kurtis, T. R. Gentry, H. Nanko

Influence of Feather Fiber on the Mechanical Properties of Glass Fiber, Polypropylene Composites .................ccccccoreririiiniinnnenn. 2137
T. A. Bullions, A. C. Loos

Effects of Compatibilizers and Surface Treatments on Mechanical Properties of Recycled GFRP/PP Composites........................ 2151

M. Anan, T. Okamoto, Y. W. Leong, A. Nakai, H. Hamada

SESSION D6: TEXTILE COMPOSITES 2

Numerical Simulation of Composite Laminates Reinforced with Zanchor Technology.................cccoccoviiiiiiii, 2162
Y. Aoki, Y. lwahori, Y. Nagao, T. Ishikawa

A Virtual Testing Methodology for Characterizing Woven Fabric Laminated Composite Plates at Given Damage

J. Lua, W. Yu, R. Mohan, J. Sankar
Buckling of Tri-Axial Woven Fabric Composite Structures Subjected to Bi-Axial Loading: Non-Linear Finite

Element Analysis and Analytical SOIUtion ... 2190
D. Xu, S. V. Hoa, R. Ganesan

Progressive Failure Modeling of Triaxial Fabric Composite Materials................ccccocooiiiiiiiiiiniiiec s 2210
C.-F. Yen, B. A. Cheeseman, C. P. R. Hoppel

A Direct Micromechanical Failure Analysis of Textile COMPOSIES ...............cociiiriiiiiiiiiii e 2220

R. L. Karkkainen, B. V. Sankar, J. T. Tzeng
Author Index





