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INT1—Interactive Session One - Engineering Properties & Structure Division and Alloys & Blends
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A.V. Dhoble, D.A. Zumbrunnen, Clemson University
Synthesis of Polyamide-Polyesters base Random-Block Terpolymers in a Twin Screw Extruder via

Reactive Extrusion : Process and Properties 2809
I. Kim, J.L. White, Polymer Engineering
Synthesis of Thermoplastic Polyurethanes by Chaotic Mixing 2814
C. Jung, S.C. Jana, The University of Akron
Analysis of the Effects of Flow Reorientation in Chaotic Mixing Flows on Coalescence in Blends of

Polypropylene and Polystyrene 2819
J.E. Perilla, S.C. Jana, The University of Akron
Invesigations of Linear and Non-Linear Stress Optical Regimes during Uniaxial and Simultaneous

Biaxial Stretching of Poly Lactic Acid Films by Real Time True Stress-Strain-Birefringence
Technique 2824

X. Ou, M. Cakmak, University of Akron
Tensile Testing of Microtomed Sections from Molded Parts 2829
R.M. Thurston, J.D. Clay, Battelle Memorial Institute

xxxviii/ANTEC 2004



Measurement of the Effect of Pigments Over Time on the Mechanical and Thermal Properties of
Propylene-Ethylene Block Copolymer 2834

I.F.M. Major, G.M. McNally, A.H. Clarke, Polymer Processing Research Centre
H. Ross, Canyon Europe
Sinergistic Effect of Temperature and Stress During Stress-Relaxation of LLDPE/EVA Coextruded

Films 2839
A. Bobovitch, Syfan Saad (99) Ltd.
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Injection Molding of a High Flow Poly ether imide-Poly car bonate Ester Blend 2854
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S. Baba, S. Takashima, H. Hamada, Kyoto Institute of Technology
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M.H. Hong, J.L. White, The University of Akron
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K.S. Mezghani, Z. Gasem, M. Faheem, King Fahd University of Petroleum & Minerals
Forging Behavior of Nylon 2892
P. Nagarajan, D. Yao, Oakland University
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J. Park, S.C. Jana, University of Akron
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B. Trentadue, Politecnico di Bari
New Chemistry for Manufacture of Improved Styrenic Plastics 2917
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I NT 2—Interactive Session Two - Composites Division, Failure Analysis SIG, Electrical
& Electronic Division, Polymer Analysis Division
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H. Park, A.K. Mohanty, M. Misra, L.T. Drzal, Michigan State University
Nanocomposites of Polytrimethylene Terephthalate and Montmorillonite Clay 2927
Y.S. Parulekar, A.K. Mohanty, Michigan State University
J.V. Kurian, DuPont Company
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Massachusetts Lowell
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V.G. Makarov, Samara State Technical University
Novel Technique for Predicting Long Term Resistanse of Chemical Resistant GRP 2939
R.M. Sinelnikova, V.G. Makarov, Samara State Technical University
Structure and Property of Polyester Composite Fibers Reinforced with Thermotropic Liquid Crystal

Polymer 2942
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Mechanical Morphology and Thermal Properties of Water-crosslinked Wood Flour Reinforced Linear

Low-Density Polyethylene Composites 2947
C.F. Kuan, C. Lin, Y. Hsiao, H.C. Kuan, CM. Ma, Plastics Industry Development Center and National

Tsing-Hua University
Rheological, Thermal and Mechanical Behavior of Polyolefins/Sea Shells Composites 2952
J. Gonzalez, M.V. Candal, M. Ichazo, Universidad Simon Bolivar
C. Albano, M. Mayz, A. Martinez, Universidad Central de Venezuela and Instituto Venezolano de

Investigaciones Cientificas (IVIC)
Study of High Abrasion Resistant UPR/SiO2 Nanocomposites Prepared by an In-Situ Polymerization

Process 2956
Y. Zhang, X. Ma, Y. Li, R. Jin, Beijing University of Chemical Technology
Flexural Properties and Morphology of Impact Modified Epoxy-Organoclay Nanocomposites 2961
I. Isik, U. Yilmazer, G. Bayram, Middle East Technical University
Study on Morphology Development for In-Situ Fiber Reinforced Composites by Blending
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T. Semba, K. Kitagawa, Kyoto Municipal Institute for Industrial Research
H. Hamada, Kyoto Institute of Technology
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Composites 2971
U.S. Ishiaku, Y.W. Leong, H. Hamada, Kyoto Institute of Technology
Effect of Morpholgy on Mechanical Properties of Composites Prepared by Reaction-Induced Phase
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A. Chandra, S. Jana, The University of Akron
Preparation of High Barrier Containers Based on Nanocomposies 2981
M.H. Kim, Y.C. Yang, M.K. Kim, LG Chem Ltd. I Technology Center
Online Determination of Wear Using X-ray Fluorescence Spectroscopy 2986
M. Rudschuck, H. Hartig, DKI - German Institute for Polymers
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L. Woo, Baxter
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S. Mani, M.J. Rich, L.T. Drzal, R. Jurek, Michigan State University
G. Davis, DACCO SCI
FTIR and TOF-SIMS Analysis and Imaging of Cracked Polybutylene Piping 3010
M. Walzak, M. Suominen Fuller, J. Francis, University of Western Ontario
O.M. Uy, The Johns Hopkins University Applied Physics Laboratory
Photo-Induced Scission and Crosslinking in LDPE, LLDPE and HDPE 3015
J.R. White, I.H. Craig, University of Newcastle upon Tyne
A.V. Shyichuk, University of Technology and Agriculture, Bydgoszcz
I. Syrotynska, PreCarpathian University
Lifetime Prediction of Glass Fiber/DERAKANE 411-350 Composites 3020
E. Pfeiffer, S.W. Case, J.J. Lesko, Virginia Tech
J. Moore, N. Verghese, J. Bicerano, H. Pham, The Dow Chemical Company
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Oxidation Induction Time Analysis of Degradation of Poly(l-Butene) Pipe 3025
D.M. Bigg, K. Heater, B. Grunden, D. Badowski, J. Ricks, J. Brasch, METSS
Microscopy and X-ray Elemental Spectroscopy in Failure Analysis: Case Studies 3034
K.P. Battjes, Impact Analytical and Michigan Molecular Institute
Newer Compatible Conducting Polymeric Composites For Elimination of Electromagnetic Radiations 3039
S. Koul, University of Waterloo
R. Chandra, C.C. Singh University
Thermal Properties of B Nucleated Polypropylenes 3045
M. Obadal, R. Cermak, R. Cabla, K. Stoklasa, Tomas Bata University in Zlin
Weibull Distribution Function 3050
S. Randa, Randa Consulting LLC
R. Klare, Science ofPTFE
Effect of Moisture Content and Drying Conditions on the Molecular Weight Distribution (MWD) and

Melt Flow Characteristics (MFI) of Polycarbonate and PET 3073
J.P. Ibar, Eknet Research and Stratek Plastics Ltd
S. Morneau, SPRL
High Thermal Conductivity Shape Memory Polymers 3080
C. Liu, P.T. Mather, University of Connecticut
Method for Measuring the Kinetics of Isometric Crystallization of Thermoplastic Sheets and Patient

Fixation Devices 3085
B. Bogdanov, Orfit Industries
Photo DSC Analysis of UV-curable Hydrogels 3090
L. Li, L.J. Lee, The Ohio State University
Micro/Nanoscale Bonding and Surface Glass Transition Temperature of Polymers Under Carbon

Dioxide 3095
Y. Yang, D. Liu, L. Lee, D. Tomasko, Chemical Engineering, The Ohio State University
Impact Modification of Polypropylene 3100
S. Westphal Westphal Beachside Consultants,Inc.

INT3—Interactive Session Three - Thermoplastics Materials & Foams Division,
Applied Rheology SIG, Student Papers, Thermoplastic Elastomers SIG

Polycarbonate Microfoams with a Smooth Surface and Higher Notched Impact Strength 3108
A.K. Bledzki, H. Kirschling, University ofKassel
G. Steinbichler, P. Egger, Engel Austria GmbH
Cold Forging Method for Polymer Microfabrication 3112
D. Yao, P. Nagarajan, Oakland University
Challenge to the Manufacture of Low-Density Microcellular Polycarbonate Foams Using CO2 3117
J.W.S. Lee, K.H. Wang, C.B. Park, University of Toronto
Viscosity of Blowing Agent Laden Polymer 3122
S.K. Dey, D.B. Todd, PPI
C. Wan, NJIT
Foaming Polyethylene with CO2-Based Mixtures of Blowing Agents 3125
M.F. Champagne, R. Gendron, C. Vachon, Industrial Materials Institute
S. Rampalli, Andrew Corporation
Structure-Property Relationships in Coextruded Foam/Film Microlayers 3130
A.P. Ranade, E. Baer, A. Hiltner, Case Western Reserve University
D. Bland, The Dow Chemical Company
Impact-Compression-Morphology Relationship in Polyolefin Foams 3135
M.N. Bureau, M.F. Champagne, R. Gendron, National Research Council Canada
An Analytical Model for Life Prediction of Closed Cell Structural PVC Cores 3140
K. Kanny, Durban Institute of Technology
H. Mahfuz, T. Thomas, S. Jeelani, Tuskegee University
Continuous Foam Extrusion of Rigid-Rod Polyphenylenes 3160
R. Carter, MPT
J. Wang, P.C. Lee, C.B. Park, University of Toronto
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Processing and Properties of Foamed HDPE/PP Blends by Extrusion 3165
R. Gonzalez-Nunez, E. Herrera Tejeda, C. Zepeda Sahagun, Universidad de Guadalajara
D. Rodrigue, Laval University
A Study of Thermal Conductivity for Porous Polystyrene Foams 3170
C.H. Ying, P.C. Tseng, C.C. Chang, M.L. Hung, Energy & Resources Laboratories/Industrial Technology

Research Institute
Effect of the Filler Content of Syntactic Foam on its Specific Properties 3176
E.M. Wouterson, F.Y.C. Boey, X. Hu, Nanyang Technological University
S.C. Wong, North Dakota State University
Copolymerization of Ethylene and Styrene or a-Methyl Styrene with Homogeneous Metallocene

Catalyst 3181
M.F.V. Marques, D.R. Silva, UFRJ
Polyethylene-Clay Nanocomposites with Metallocene Catalyst Supported on Brazilian Bentonite 3188
M.F.V. Marques, R.B. Tiosso, L.H. Bispo, UFRJ
A.B. Luz, MCT
Ethylene-Diene Copolymerization Obtained with Different Metallocene Catalysts 3196
F.C. Rocha, M.F.V. Marques, UFRJ
High Molecular Weight Polyethylene by Homogeneous and Supported metallocene catalysts 3201
M.F.V. Marques, A. Conte, UFRJ
Polypropylene Obtained With Very Active Metallocene Catalysts 3204
M.F.V. Marques, A. Conte, UFRJ
Influence of Molecular Structure on Pressure and Temperature Dependent Viscosity of LDPE Melts 3208
T. Sedlacek, M. Zatloukal, A. Lengalova, P. Saha, UTB Zlin
Capillary Rheometry Studies on Wall Slip Flow of Ceramic Pastes 3213
A. Gonzalez-Alvarez, Universidad de Guadalajara
J. Graczyk, H. Buggisch, Universitdt Karlsruhe
Polyaniline Blends - Preparation and Studies on Electrical Properties & Morphological Features 3217
A. Venkateshwar, S. Karthick, G. Sreelakshmi, M.K. Neeta Delpin, V.V. Ray, Amrita Institute of Technology

& Science
Synthesis of Blocky Copolymers Via Ring-Opening Polymerization Using L,L-Lactide and MBC 3223
A. Pesek, Penn State Erie, The Behrend College
The Effects of Strain on the Molecular Weight Distribution of a Polymer Matrix 3227
M.J. Burger, B.P. Neese, J. Brandt, Penn State Erie
Investigation of Core/Shell Latex Particle Morphology via Solid State NMR 3231
T.F. Novitsky, N.T. Manuel, Penn State Erie, The Behrend College
Lowering Friction of a Commercial Epoxy 3236
J. Pillado, K. Janowiak, W. Brostow, University of North Texas
Novel Impact Modification in Olefin Systems 3242
A.P. Andrews, V. Bryg, A. Dean, P. DeFranco, A. Panek, Ferro Corporation
Novel Specialty Polyolefin Polymers as High Performance Impact Modifiers 3255
S. Srinivas, M.G. Williams, N.R. Dharmarajan, S. Datta, ExxonMobil Chemical Company
Elastic Properties of Cast Films of Specialty Elastomers 3260
A.H. Tsou, B.R. Chapman, S. Srinivas, S. Datta, ExxonMobil Chemical Company
Dynamic Rheological Properties of Polypropylene Containing Thermoplastic Elastomer Compounds 3265
W. Sengers, A. Gotsis, Delft University of Technology
P. Sengupta, J. Noordermeer, Twente University

I NT 4—Interactive Session Four - Marketing & Management Division, Extrusion Division,
Extrusion Joint with Engineering Properties & Structure Division

The Comparasion ofaShort-Termand Long -Ter mcapital Mar ket Investment Tools 3272
Z. Raska, Tomas Bata University in Zlin
The Genealogy of Polymers - Mergers/Acquisitions How they Effect the Supply Chain 3278
B. Gedeon, Bodycote Broutman
Business Opportunities in India 3283
A. Venkateswar, Welset Plast Extrusions Pvt Ltd
N. Ramachandran, University of Massachusetts, Lowell
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3-D Flow Field Simulation of Unusual Screw Element with Wedge-Shaped Leading Flight Flanks in
Intermeshing Counter-Rotating Twin-Screw Extruders 3288

X. Ma, F. Shi, X. Geng, Beijing University of Chemical Technology
Continuous Extrusion of Proteinaceous Polymers 3293
G. Giriprasath, L. Jerrim, A.A. Ogale, Clemson University
M. Long, Governor's High School
On the Breakup of a Non-Newtonian Drop in an Extensional Flow 3298
M. Favelukis, National University of Singapore
O.M. Lavrenteva, A. Nir, Technion - Israel Institute of Technology
Molecular Dynamics Simulation of Nano-scale Polymeric Rheological Properties and Extrusion Flows 3303
R.Y. Chang, J.J. Wang, National Tsing-Hua University
Optimization of a Flat Die Geometry 3307
Y. Sun, Michigan Tech University
M. Gupta, Michigan Tech University and Plastic Flow, LLC
Experimental and Numerical Study of the Post-Extrusion Conditions in Ribbon Extrusion Process 3312
D.E. Ramirez-Arreola, H. Padilla-Lopez, R. Gonzalez-Nunez, Universidad de Guadalajara
D. Rodrigue, Laval University
Study of Nonlinear Dynamics and Stability of Isothermal Film Casting using a Two-Dimensional

Process Model 3317
J S. Lee, J.M. Kim, H.W. Jung, J.C. Hyun, Korea University
Analyzing Air Gap Dynamics in Extrusion Coating by Means of Dimensional Analysis 3322
N.S. Rao, Plastics Solutions International
G.E. Schumacher, Transfer Mathematics Technology
B.W. Foster, Mica Corporation
The Rheological and Mechanical Performance of Commercial uPVC Formulations 3326
W.C. Yap, A.C. Ruddy, G.M. McNally, W.R. Murphy, Queen's University Belfast
K.A. Halliwell, The Burnden Group pic. UK
The Effect of Stabiliser Type and TiO2 Concentration on the Rheology of uPVC Profile Formulations 3331
W.C. Yap, A.C. Ruddy, G.M. McNally, W.R. Murphy, Queen's University Belfast
K.A. Halliwell, The Burnden Group pic. UK
Reactions in Circle Representation to Account for Disproportionate Termination and Subcritical

Damped Oscillatory Behaviour 3336
K. Sharma, School of Chemical and Biotechnology, Anna University

I NT 5—Interactive Session Five - Medical Plastics Division, Thermosets Division, Injection Molding
Division, Mold Making & Mold Design Division

Medical Grade Copolyesters for Profile Extrusion 3346
D. Cobb, T. Pecorini, M. Strand, E. Moskala, Eastman Chemical Company
Ethylene-Butyl Acrylate-Carbon Monoxide Terpolymer as a Replacement Plastcisier for Polyvinyl

Chloride 3351
D.C. McConnell, G.M. McNally, W.R. Murphy, Queen's University Belfast
Y. Romeo, B. Lahuerta, E. Rodriguez, Universidad de Zaragoza
Poly (Lactic-Glycolic Acid) and Funtional Hydrogels for Drug Delivery Applications 3356
H. He, L.J. Lee, Ohio State University
Performance of Polymeric Scaffolds in Tissue Engineering 3361
A.M. Yousefi, C. Gauvin, P. Debergue, D. Laroche, R. DiRaddo, National Research Council of Canada
J. Fernandes, Sacre-Coeur Hospital
Biocomposites Based on Polylactic Acid and a Functional Synthetic Filler 3366
G. Chouzouri, M. Xanthos, New Jersey Institute of Technology
S. Patel, Polymer Processing Institute
Mixing Effect on the Mechanical and Thermal Behavior of HDPE/HYDROXYAPATITE Composites 3371
C. Albano, A. Karam, G. Gonzalez, N. Domfnguez, Y. Sanchez, IVIC
F. Manzo, C. Guzman, Universidad Central de Venezuela
J. Gonzalez, M. Ichazo, USB, Departamento de Mecdnica
P. Joskowicz, PDVSA Intevep
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Modeling Polymer Balloons for Angioplasty: From Fabrication to Deployment 3375
S. Delorme, D. Laroche, R. DiRaddo, Industrial Materials Institute
J. Buithieu, McGill University Healt Center
The Design of the Small Punch Test and its Applications to Testing Medical Polymers 3380
C. Daly, D. Leonard, F. Buchanan, J. Orr, N. Dunne, Queens University Belfast
Medical Enclosures Without Tooling 3385
J. Fowler, J. Hill, Toolless Plastics
Process Development for Molding a Medical Grade Silicone Elastomer via Rheological and Thermal

Analysis Approach 3390
X. Guo, St. Jude Medical, Daig Division, Inc.
Influence of Barium Sulphate on Rheological Behaviour and Mechanical Properties of Medical-Grade

PVCs 3395
J.S. Godinho, I.R. Moore, G.M. McNally, W.R. Murphy, A. Ruddy, Queen's University Belfast
Polysulfone-modified Epoxy Networks Prepared by Reaction Induced Phase Separation 3400
K. Cota-Alvarez, G. Borruel, M. Arellano, Universidad de Guadalajara
Curing Kinetics and Thermo-Mechanical Properties Modelling of a General Purpose Unsaturated

Polyester Resin (UPR) 3405
J.M. Vivero-Marin, C.F. Jasso-Gastinel, E. Mendizabal, University of Guadalajara
The Study of the Novolac Type Phenolic Resins: Cure Characteristics and Mechanical Properties 3410
T.R. Hwang, J.W. Lee, Sogang University
S.M. Lee, Y.S. Song, Kolon Chemical Co. Ltd.
Effects of Free Phenol Contents and Cure Temperature Upon the Cure of Phenolic Novolac Resins 3414
S.M. Lee, Y.S. Song, Kolon Chemical Co. Ltd.
T.R. Hwang, J.W. Lee, Sogang University
Dimensional Analysis and Scaling Approach for Thin-Wall Injection Molding 3418
S. Garcia, A. Roldan, T.A. Osswald, J. Hernandez, University of Wisconsin - Madison
Time Scales of Coalescence in Processing Flows: Investigation of Flow Through Runners and Strip

Molds 3423
J.E. Perilla, S.C. Jana, The University of Akron
On-Line Flow Rate and Pressure Analysis with Sensor Fusion 3428
D. Kazmer, B. Fan, R. Nageri, University of Massachusetts Lowell
Residual Orientation in Injection Molding: A SANS study 3433
J. Healy, G. Edward, Monash University
R. Knott, ANSTO
New Method of Designing Runner System for Injection Mold using CAO Technique 3438
S. Nagaoka, T. Hirota, Y. Togawa, Sumitomo Chemical Co.,Ltd.
Grafting of 12-Aminododecanamide to EAA Copolymer Film to Reduce COF 3443
N. Luo, A.V. Janorkar, D.E. Hirt, S.M. Husson, Clemson University
D.W. Schwark, Cryovac Division of Sealed Air Corporation
Selection of Process and Design Variable Settings under Multiple Performance Measures in Injection

Molding 3448
C. Castro, B. Lilly, J. Castro, The Ohio State University
M.C. Rfos, Universidad Autonoma de Nuevo Leon
Novel High Flow Polymers and Their Applications 3453
S. Yalvac, T. Karjala, The Dow Chemical Company
Thermal Stability Characterization of Plasticized PVC Compounds Using Calcium and Zinc Stearates 3458
M.G. Rodriguez-Serrano, S. Gallegos-Castillo, L.J. Gonzalez-Ortiz, Department ofChemistiy, Universidad

de Guadalajara
M. Arellano, Department of Chemical Engineering, Universidad de Guadalajara

AUTOMOTIVE - 31

T10—Materials & Applications

A Review of Diffusion in Automotive Polymers 3464
M. McCourt, G. McNally, W.R. Murphy, Queen's University Belfast
Added Value for Long-Fiber Reinforced Thermoplastic Components by In-Line-Compounding in the

LFT-D-ILC Process 3469
S. Troster, O. Geiger, F. Henning, P. Eyerer, R + D Institute Fraunhofer ICT
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Composite Material Transmission Cross Member Feasibility 3475
A.D. Myers, Kettering University
Novel Polymer Impacts The Balance of Properties in TPO Compounds 3480
B.W. Walther, T. Karjala, The Dow Chemical Company
Injection Molding Short Air Ducts Using TPV'S 3485
D.J. Collins, S. Sasaki, B. Chase, Advanced Elastomer Systems
The Role of CAE in the Design of a Weatherseal System 3490
W. Narhi, S. Mehta, Advanced Elastomer Systems
P. Cusson, IPL

T24—Process Developments

Materials And Design Trends in Exterior Automotive Plastic Applications 3496
T. Pickett, General Motors
In-Line Compounding and Molding of Long-Fiber reinforced Thermoplastics (D-LFT) - Insight into a

Rapid Growing Technology 3500
M. Gamier, Ecole Superieure de Plasturgie
A New Mass Production Process for Lightweight Structural Parts and their Application-Field 3504
A. Riiegg, D. Jaggi, S. Ziegler, ESORO AG
N. Stotzner, Albert Weber GmbH
Devulcanization of Recycled Tire Rubber Using Supercritical Carbon Dioxide 3509
C. Tzoganakis, Q. Zhang, University of Waterloo
One Piece DLFT Automotive Running Boards 3514
C. Weber, S. Ledebuhr, G. Barum, Composite Products Inc.

COLOR AND APPEARANCE - 21

M1—Applications in Colored Plastics

'Surface Treatment - Recommendations for the Best Treatment Process by Application for Optimizing
Adhesion to Polymers 3520

R.A. Wolf, Enercon Industries Corporation
"Static Charging Methods and Graphic Material Properties for Low Scrap 3525
R.P. Travis, In-mold Graphic Soutions - Romo Inc.
'Precision Printed Films & In-Mold Decorating Technologies 3529
T. Robinson, Nissha USA
*A Study on the Influence of Surface Roughness and Injection Moulding Parameters on the Gloss of

ABS Parts 3534
M.J. Oliveira, A.M. Brito, M.F. Costa, M.C. Costa, University ofMinho
"Accelerated Weathering Characteristics of Inorganic Pigments in Various Thermoplastic Applications

Systems 3539
J.E. Rediske, Bayer Chemicals Co.
"Multi Functional Colorants for LDPE Articles 3545
A. Neymark, J. Cosman, M. Price, Chroma Injecta Color Systems

M18—Applications in Colored Plastics

Is Trouble-Free Colored Wire and Cable Possible? 3552
R.S. Trinklein, Teknor Color Company
Study of Hue Variation in Different Extrusion Applications 3555
A. Venkateshwar, S. Manoj Kumar, Welset Plast extrusions Pvt Ltd
Oxidative Photodegradation of Colored LLDPE 3559
C.F. Iwu, M.O. Egbuhuzor, Dachiafor Industries Nigeria Ltd

Present in ajoint session.
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