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2nd Annual

Automotive Composites Conference

\ The Automotive and Composites Divisions of the Society of Plastics
Engineers welcome participants to the 2nd Annual Automotive
Composites Conference. Many exciting new automotive composite
applications have come to market within the past few years. A wide
range of materials and process technologies have been utilized to
commercialize products such as the:

V70° gear box support bracket from Volvo®

A2° structural front-end module carrier from Audi®

Silverado® pickup truck box from General Motors®

Vanquish® side structural frame from Aston Martin®
Thunderbird® exterior body panels from Ford Motor Company®

. _J

These applications came to fruition only through a multidisciplinary,
time-consuming effort from material and equipment suppliers, molders and processors, and the OEM
engineering community. Looking at these examples, it is obvious that automotive composite materials develop-
ment is a global endeavor, hence, our “Global Technologies for Better Vehicles” theme of this year’s conference.

Engineers and business managers in the automotive composites community are well aware of the potential ben-
efits composite materials can bring through reduced weight, improved safety, and parts consolidation.
However, many barriers to market entry remain, including improving surface quality, understanding crash
energy management, and developing part joining methods. As composites are applied to ever larger, more
complex structural parts, expectations in material and process performance are increasing. Part production is
becoming more demanding in terms of cost and productivity, and the composites community faces more com-
petition from alternate materials such as aluminum, steel, and magnesium.

SPE has organized this conference to continue a path of learning for all participants about practical solutions
to composite materials development and use. Sessions have been planned on New Materials & Processes,
Enabling Technologies, Bonding, Painting & Decorating, and Truck & Transport Applications. Key new
growth areas of Biocomposites and Fuel Cell & Hybrid Powertrain Applications are also included in the tech-
nical program. VIP speakers and a VIP Panel discussion will enumerate both past successes and future direc-
tions in automotive composites.

SPE is grateful to all sponsors, exhibitors, and volunteers for providing the tremendous support required to
make this conference a success. And SPE and the conference organizing committee thank you for attending.

Sincerely,

Michael Connolly, Ph. D.
Chair — 2002 SPE Automotive Composites Conference
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8:30-9:00

9:00-9:25

9:25-9:50

9:50-10:20
10:20-10:45

10:45-11:10

11:10-12:15

12:15-1:00

1:00-1:25

1:25-1:50

1:50-2:10
2:10-2:35

2:35-3:00

3:00-5:00

3:00-3:40

5:00-6:30

Rooms For Sessions:
= Auditorium
= Amplitheatre 101
= Amplitheatre 102

THURSDAY

Introduction

New Composite
Materials & Processes
Nippani Rao

A New Self-Reinforced
Polypropylene Composite

Composites for Fuel
Cells & Hybrid Powertrain
Wil Connor

Electrochemical and Stack Evaluation
of Composite Bipolar Plate Materials

Alternatives in Fiber
Reinforced Thermoplastics for
Automotive Applications

Development of an
All-Composite Tank for High
Pressure Hydrogen Storage

Coffee
Application of Carbon Fiber

in SMC in the 2003
Viper Convertible

Current Technologies and Market
Position of Thermoset Bi-polar
Plates in the U.S.

Developments in Thermoplastic
Door Modules

Polymeric Composite Bipolar
Plates for Vehicle Applications

Break & Exhibits

Lunch & Exhibits—-Dining Room

Keynote Speaker—-Auditorium-Dave Hill,

GMNA Vehicle Line Executive & Vehicle Chief Engineer, "Composites in Performance Cars"

Composites for Fuel

Cells & Hybrid Powertrain
Wil Connor

Engineered Structural Composite
(ESC) Materials in Stiffness-Critical
Fuel Cell Applications

New Composite
Materials & Processes
Suresh Shah

Roll Forming of Advanced
Thermoplastic Composite
Materials

New Developments in Co-Rotating = A Novel Composite Plate
Twin-Screw Extrusion for Production  for PEM Fuel Cells
of Long Glass Fiber Composites

Coffee Break & Exhibits

Bipolar Plates for Fuel
Cell Applications

Best Practices on Processing

and Handling of Long Fiber
Reinforced Thermoplastics
Injection Molding Compounders: Fuel Cell Applications Update
A Revolution in Injection Molding

Government Policy Panel-Moderator: Suzanne M. Cole,

Chairman, SPE Automotive Division and President Cole & Associates, Inc.

William G. Rosenberg, President & CEO MBDA; L. Brooks Patterson,
Qakland County Executive; Doug Rothwell, President & CEO Michigan
Economic Development Corporation

Painting & Decorating
Composites Panel

David Reed—Organizer

(No Papers)

Composites Finishing - The SMC
Challenge — Dave Mattis Moderator

Getting SMC Right — Jim
Haverland, GM Director Polymers
and Painted/Plastics

3C's Program to Make SMC Paint
Like Steel — Nippani Rao,
DaimlerChrysler

Experience and Needs Painting
SMC - Ron Kettlehut / Frank
Migda, Ford

Toughened Class ‘A’ SMC —
Ken Rusch, Consultant

Making SMC Transparent
[to the Paint System] —
Jeff Robins, Meridian

Improving SMC for Paintability —
Enamul Haque, Owens Corning
Automotive

Cocktails & Exhibits




Rooms For Sessions:

= Auditorium

= Amplitheatre 101
= Amplitheatre 102
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AGENDA

8:30-8:55

8:55-9:20

9:20-9:45

9:45-10:15
10:15-10:40

10:40-11:05

11:05-11:30

11:30-1:00

1:00-1:25

1:25-1:50

1:50-2:10
2:10-2:35

2:35-3:00

3:00-3:25

3:25-4:00

New Composite
Materials & Processes
Jay Raisoni

Economical Production
Technology for Low & High
Volume 3-D TPC Parts

Multiwall Carbon Nanotubes

Tough, Low Mass Conductive
Class 'A' SMC

Biocomposites
Larry Drzal

Injection Moldable Long Natural
Fiber Reinforced Polypropylene for
Automotive Applications

Soy Biobased Materials for
Automotive Applications

Automotive Composite Parts
Made with Natural Fibers and
Honeycomb Cores

Enabling Technologies
for Composites

Dan Buckley

Using Computer Aided
Engineering to Design Better
Thermoset Composite Parts

Analysis of Resin Flow
Under Flexible Cover in Vacuum-
Assisted Resin Infusion

Process Simulation of
Thermoplastic Composites in
Compression Molding

Coffee Break & Exhibits

Low Density Thermoplastic
Composites for In-Mold Decoration
and Low Pressure Molding

Graphite Nanoplatelets as
Reinforcements for Polymers:
Structural, Electrical and
Thermal Properties

No Postcure RRIM for

Automotive Exteriors

Biobased Polyurethanes from
Plant Qil-Based Polyols:
Physico-Mechanical
Properties Evaluations

Growing and Processing
Natural Renewable BAST Fibers
for Natural Fiber Composites

Engineered BioPlastic Starch
Foams — Potential in Automotive
Application

Influence of Consolidation and
Forming Parameters in the Molding
of Continuous Fiber Reinforced
Thermoplastic Composites

FiberSIM: Advanced CAD
Software for Composite
Engineering, from Racing to
Production Automotive

Processes and Applications Using
Six-Axis Robots to Perform Flexible

Trimming on Thermoplastic Parts

Lunch & Exhibits

New Composite
Materials & Processes
Al Murray

Electron Beam Processing

for Automotive Composites
Applications

Sandwich Construction for
Surface Transportation

Bonding Composites
Fred Deans

Structural Adhesive
Systems Overview

Ultraviolet Light as an Effective

Cleaning, and Surface Preparation
Process for Adhesive Bonding and
Painting of Polymers, Composites,

and Metals

Enabling Technologies

for Composites
Dan Buckley

Coupled Pre-Forming/Injection
Simulations Of Liquid Composite
Molding Processes

Crash Simulation for

High Performance Composite
and Aluminum Automotive
Structures

Coffee Break & Exhibits

Bonding Composites Fred Deans
The Bonding of Engineered Structures in the
21 Century A New Class of Structural Adhesives

Advanced Technology of
LFT-D Parts Production

Truck & Transport Al Murray
Designing for Durability Using an
E-Glass Reinforced SRIM Urethane
Composite

Development of a Long Fiber
Reinforced Composite Seat Structure
for Mass Transit Applications

Enhanced Bonding of Polypropylene to Polypropylene
and other Materials with Novel Thermoplastic Heat

Activated Adhesives

Fiber-Filled Materials and New Flexible Design
Methodology for Hybrid Front-End Carriers

Closing Remarks




PUT THE FORCE OF
WILLIAMS, WHITE
BEHIND YOU.

Whether your production requirement
calls for a new press design or an existing
hydraulic press upgrade, look to the original.
Williams, White delivers custom hydraulic
press technology for virtually every part,
every application and every requirement

for the plastic molding industry.

Utilizing the latest in 3-D modeling and
finite element analysis, our design engineers
validate every design. Take the guesswork
out and allow our engineers to custom
design your press with up-to-the-minute
technology for assured repeatability,
continuous production and unprecedented

performance.

Established in 1854, the Williams, White
name has withstood the test of time. Our
technology has grown alongside automotive
manufacturers and Tier 1 suppliers, proving
we're not just along for the ride, we're here

to help make the ride worthwhile.

WILLIAMS, WHITE
A4 & COMPANY

(LA Lo ini

600 River Drive, Moline, lllinois 61265
tel: 309.797.7650 = fax: 309.797.7677
www.williamswhite.com
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No Matter What You Drive,
Our Composite Resins & Adhesives Can Make It Better!

No matter what type of vehicle, composite resins and structural adhesives from
Ashland can make it better. High-performance AROPOL™, MODAR® and
AROTRANP resins for SMC or RTM composites and our URALLOY® low profile
additives offer designers attractive alternatives to metals. Our PLIOGRIP®
polyurethane and epoxy adhesives systems are unmatched in structural bonding.
For more information, contact our Automotive Business Center, Wilshire Plaza
North, 900 Wilshire Dr., Suite #110, Troy, MI 48084. Telephone: 248/244-9120,
Fax: 248/244-8756. E-mail: csr@ashland.com Web: www.ashspec.com. The more
you know, the more you'll appreciate our chemistry.
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HOW DIVERSIFIED ARE WE? ASHLAND IS CHEMICALS, SPECIALTIES, RESINS AND PLASTICS FOR... ADHESIVE « AUTOMOTIVE
TRANSPORTATION ¢ BOAT BUILDING * CHEMICAL PROCESS INDUSTRIES * CHEMICAL WASTE MANAGEMENT ¢ COMPOSITES
COSMETICS » ELECTRONICS ¢ FOODS ¢ FOUNDRY * HOUSEHOLD AND INSTITUTIONAL FORMULATION * MERCHANT MARINE
METAL WORKING ¢ PAINTS & COATINGS ¢ INKS ¢ PETROCHEMICAL PRODUCTS * PHARMACEUTICALS * PLASTICS PROCESSING 5] I.ml] AT R
* SEMICONDUCTOR PRODUCTION e WATER TREATMENT e SPECIALIZED SERVICES AND SYSTEMS FOR... TOTAL ENERGY ¥

MANAGEMENT ¢ CHEMICAL WASTE MANAGEMENT, RECOVERY & RECYCLING * COOLING, BOILER & PROCESS WATER TREATMENT
* FUEL TREATMENT ¢ SHIPBOARD AND OFFSHORE SERVICES. ASK YOUR SALES REPRESENTATIVE TO BRING YOU THE DETAILS.

© Copyright 2002, Ashland Inc. ® Registered Trademark, Ashland Inc. 3 s s e LG
* Responsible Care is a Registered Service Mark of the American Chemistry Council. P E L X el | 14 ARAL M 1Y E

5 ALY - -
VISIT ASHLAND ON THE WORLD WIDE WEB AT: http://www.ashspec.com/

COMPOSITE POLYMERS DIVISION: http://www.ashspec.com/cp.html
E-mail: csr@ashchem.com  888-ASHCHEM
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PRESENTATIONS

New Composite
Materials & Processes

A New Self-Reinforced Polypropylene Composite
% Renita S. Jones and Derek E. Riley, C.Eng.,
BP Curv™ Composites
Mechanical properties and automotive applications are discussed
for a novel 100% PP 'self-reinforced', thermoformable composite.

Roll Forming of Advanced Thermoplastic Composite Materials
& R.]J. Dykes, T. B. Logue, Pyramid Moldings, Inc.

This paper provides a general overview of the roll forming process
as it relates to forming thermoplastic composite materials.

Injection Molding Compounders: A Revolution

in Injection Molding

& Matthias Sieverding, Krauss Maffei

One Twin-Screw Extruder + One Injection Molding Machine =
One Injection Molding Compounder

Graphite Nanoplatelets as Reinforcements for Polymers:
Structural, Electrical, and Thermal Properties
2 H. Fukushima and L.T. Drzal, Department of Chemical
Engineering and Materials Science, Composite Materials
and Structures Center, Michigan State University
This paper will present new data on graphite nanoplatelets that
can be used as a structural, thermally, and electrically conductive
alternative to clay nanoplatelets and are cost competitive.

Economical Production Technology for Low & High Volume
3-D TPC Parts

& Tyler Johnson, Vasilios Brachos and Vinny Borbone

How new technology balances the economical relationship
between capital equipment costs, tooling costs, &

production volumes.

Electron Beam Processing for Automotive
Composites Applications
= Song Cheng and David R. Kerluke, IBA, Advanced

Materials Division
This paper presents an overview of potential uses of electron beam
technology for automotive applications, including curing of SMC
and RTM / VARTM components, filament wound components,
large body/chassis components, adhesive bonding of composite
components, composite resins, and thermoplastic composites, as
well as some important non-composite automotive applications.

Tough, Low Mass Conductive Class 'A’' SMC
2 Bud Leach, Ashland Specialty Chemical Company,

Composite Polymers Division
A class "A" tough, low mass, conductive system which is designed
to be formulated into sheet molding composite (SMC) for external
automotive body panel applications is discussed.

Developments in Thermoplastic Door Modules
& Maria Cilberti, Owens Corning Automotive and

Warren Schijve DSM Research
The use of door modules as a pre-assembled functional unit inside
a car door is discussed along with reasons why a door module
should be used, and why a long glass fiber reinforced PP material
is a good choice.

Application of Carbon Fiber in SMC in the

2003 Viper Convertible

& Mark Bruderick, Douglas Denton, and Michael Shinedling,
DaimlerChrysler Corporation and Michael Kiesel, Quantum
Composites, Inc.

The all-new 2003 Dodge Viper takes advantage of innovative

applications of carbon fiber composites for large body structures

and reinforcements.

Alternatives in Fiber Reinforced Thermoplastics

for Automotive Applications

% Nathan Johnson, Hexcel Composites

Discussion of long and continuous fiber reinforced thermoplastics includ-
ing a variety of higher performing resins with fiberglass and carbon fiber.

Multiwall Carbon Nanotubes

« Pat Collins, Hyperion Catalysis International

Multiwall carbon nanotubes are a very small, high aspect ratio con-
ductive additive for plastics; they enable low loadings that preserve
more of the resin's toughness.

Advanced Materials for a Smart Lightweight Design

= H. Dittmar, K. Brentrup, T. Hofmann, W. Maier, D. LoPresti,
D. Schonberger, R. Tornqvist, Quadrant Plastic Composites

Stiff and lightweight parts with good acoustic performance are

molded from self-expanding thermoplastic composites by tailored

consolidation using a low pressure molding process with integrated

in-mold decoration.

Processes and Applications Using Six-Axis Robots to

Perform Flexible Trimming on Thermoplastic Parts

= Doug Cicchini - Robotic Production Technology

The presentation will discuss using six-axis robots to perform flexi-
ble trimming on plastic thermoformed parts utilizing processes such
as laser, water jet cutting, router trimming, and knife deflashing.

Sandwich Construction for Surface Transportation

= Alejandro (Alex) Gutierrez, DIAB Inc.

In this paper, an overview of sandwich construction, together with
the general application of sandwich composites for surface trans-
portation will be explored. This will include successful cases in the
bus, rail, truck, and automotive industries where the manufacturer
attained significant gains by applying this technology.
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Advanced Technology of LET-D Part Production: A Cost
Effective Part Production for Fiber Reinforced Parts

= Manfred Bruemmer, General Manager, Dieffenbacher Inc.
The paper contains the function of the process as well as the
output capacity as related to various examples for fiber reinforced
plastics parts. It also describes the cost effectiveness over various
fiber reinforced technologies.

Best Practices on Processing and Handling of

Long Fiber Reinforced Thermoplastics

& Rick Gregory, LNP Engineering Plastics, Inc.

The best practices in the area of processing and handling of

long fiber reinforced thermoplastics will be presented with the
ultimate goal of educating the automotive composites molding
community on proper molding equipment and processing parame-
ters and best practices for LFRT material handling in manufactur-
ing operations ranging from small scale to large volume / bulk
handling environments.

Enabling Technologies
for Composites

Using Computer-Aided Engineering to Design
Better Thermoset Composite Parts
@ Bruce Davis, Paul Gramann and Antoine Rios
The Madison Group
This paper focuses on the effects of fiber orientation anisotropies
on the structural performance of thermoset composite parts.

Influence of Consolidation and Forming Parameters

in the Molding of Continuous Fiber Reinforced

Thermoplastic Composites

& Gilbert Lebrun, Johanne Denault and Martin N. Bureau, CNC
University of Montreal Engineering Technology Associates

The influence of laminate consolidation parameters on the

microstructure and mechanical properties of the laminate and the

deformation mechanisms induced in the laminate in typical form-

ing conditions are presented and discussed in regard to their influ-

ence on the physical and aesthetic properties of continuous fiber

reinforced thermoplastic (CFRTP) composite parts.

Coupled Pre-Forming [ Injection Simulations of
Liquid Composite Molding Processes
& P. de Luca, Y. Benoit, ESI Software (ESI Group),

O. Morisot, ESI North America (ESI Group)
This paper gives a state of the art industrial numerical simulation
(as opposed to academic simulation) in domains that all together
encompass the whole life of a composite part: thermoforming,
liquid composite molding, structural analysis and crashworthiness.
Examples are reported in all of these fields.

New Developments in Co-Rotating Twin-Screw Extrusion
for Production of Long Glass Fiber Composites
2 Daniel Schwendemann and Ralph Cutillo

Coperion Werner & Pfleiderer
Advancements in equipment for the production of long glass
fibers for in-line compounding, couple the twin screw extruder
with compression molding.

FiberSIM: Advanced CAD Software for Composite

Engineering, from Racing to Production Automotive

& Dr. Olivier Guillermin, VISTAGY, Inc.

By using the CAD integrated FiberSIM software for composite
design and manufacturing, automotive engineers can readily assess
part producibility and performance, and reduce the cost and time
required to develop complex composite parts and assemblies.

Process Simulation of Thermoplastic Composites

in Compression Molding

& Uday Vaidya, Department of Materials Science & Engineering,
The University of Alabama at Birmingham, and Klaus Gleich,
Southern Research Institute

This study deals with process simulation of the extrusion-compres-

sion molding of long fiber polypropylene thermoplastics for trans-

portation relevant structural components.

Analysis of Resin Flow Under Flexible Cover in

Vacuum Assisted Resin Infusion

& Laurent Joubaud, Francois Trochu, Jérome Le Corvec,
Department of Mechanical Engineering, Applied Research
Centre on Polymers (CRASP), Ecole Polytechnique, and
Jérdme Le Corvec, Kaizen Technologies

Vacuum Assisted Resin Infusion (VARI) can be correctly

predicted, as verified here for an ambulance roof, by Resin

Transfer Molding (RTM) simulation software if the “flexible”

permeability of the fibrous reinforcement is properly measured

and used in the analysis.

Crash Simulation for High Performance Composite and
Aluminum Automotive Structures
= Akbar Farahani, Ph.D., Engineering Technology

Associates, Inc.
A case study will be discussed where a vehicle body structure is
developed under a virtual environment using composite body panel
and aluminum space frame structure, using nonlinear, dynamic
finite element analysis. The study will also discuss how the initial
design was modified to improve the performance, resulting in a
vehicle structure which showed an excellent performance in meet-

ing all FMVSS and ECE regulations.

No Postcure RRIM for Automotive Exteriors

= Michael E Hurley, Bayer Corporation, Senior Scientist;
Thomas A. Petricko, Exterior Systems

The kinetics of a new material, Bayflex 190 are such that it

is possible to eliminate postcure while maintaining key properties

and characteristics.




PRESENTA

confere

TIONS

Biocomposites

Injection Moldable Long Natural Fiber Reinforced
Polypropylene for Automotive Applications
& J. L. Thomason, Owens Corning Automotive Solutions Center,
Belgium, T. Cheney, ]. Williams, and Ashish Diwanji,
Owens Corning, Automotive Solutions Center, USA
Surface coating or sizings applied to reinforcement fibers are a criti-
cal component in the processability and performance characteris-
tics of natural fibers and of the composites subsequently manufac-
tured from them. This paper will review how fiber sizing is critical
to the processing - performance balance in natural fiber composites
and how a unique combination of sizing and compounding tech-
nologies has led to the availability of a number of Injection

Mouldable Natural Fiber Systems.

Soy Biobased Materials for Automotive Applications

& Professor Richard Wool, Department of Chemical Engineering,
University of Delaware, Dr. Richard B. Chapas, Cara Plastics

Cara Plastics and the ACRES group have developed new

thermoset resins and composites, adhesives, and foams for use

in automotive applications.

Automotive Composite Parts Made with Natural Fibers and
Honeycomb Cores
= Bayer Polyurethanes

‘Green’ Biocomposites: Moving Towards More

Eco-Friendly Structural Automotive Parts

& L. T. Drzal, A. K. Mohanty and M. Misra, Composite Materials
and Structures Center, Department of Chemical Engineering
and Materials Science, Michigan State University

This presentation will give an overview of the important interrelat-

ed issues of biopolymer selection, biofiber selection and surface

treatment, and biocomposite processing method necessary for

achieving acceptable ‘green’ biocomposite materials.

Biobased Polyurethanes from Plant Oil-Based Polyols:

Physico-Mechanical Properties Evaluations

& M. Misra, L. T. Drzal, A. K. Mohanty, L. Belchler, G. Mehta,
J-P. Latere Dwan’lsa, Composite Materials and Structures
Center, Michigan State University

This paper will discuss research into various bio-based thermoset

resins and their composite materials produced by blending resins

such as unsaturated polyesters, epoxies and polyurethanes with

functionalized vegetable oils.

Engineered BioPlastic Starch Foams —

Potential in Automotive Applications

& Yogaraj Nabar, Melvin Schindler, and Ramani Narayan,
Department of Chemical Engineering & Materials Science,
Michigan State University

This paper reports on new environmentally responsible, biodegrad-

able, starch foam with potential in automotive applications.

Growing and Processing Natural Renewable BAST Fibers
for Natural Fiber Composites

« Hugh S. McKee, President, Flaxcraft Inc.

Natural fibers for composite materials available in commercial
quantities and with a range of properties will be discussed.

Painting & Decorating
Composites — Panel Discussion

Composites Finishing - The SMC Challenge
Dave Mattis - GM Director of Materials Engineering

Getting SMC Right
Jim Haverland, GM Director Polymers and Painted / Plastics

3C's Program to Make SMC Paint Like Steel
Nippani Rao, DaimlerChrysler, Senior Technical Specialist -
Exterior Plastics

Experience and Needs Painting SMC
Ron Kettlehut / Frank Migda, Ford

Toughened Class ‘A’ SMC
Ken Rusch, Consultant

Making SMC Transparent [to the Paint System]
Jeff Robins, Meridian

Improving SMC for Paintability
Enamul Haque, Owens Corning Automotive

Truck & Transport

Designing for Durability Using an E-Glass Reinforced

SRIM Urethane Composite

& Scott L. Coguill, University of Wyoming, and Dan Houston,
Ford Motor Company

Material evaluation and data summary process provides a means

for designing for 10-15 year durability for an E-glass reinforced

SRIM Urethane composite.

Development of a Long Fiber Reinforced Composite Seat
Structure for Mass Transit Applications
= Klaus Gleich, Southern Research Institute and Uday Vaidya,
Department of Materials Science & Engineering,
The University of Alabama at Birmingham
The paper will show the development of an all composite bus
seat using long fiber reinforced thermoplastic materials based on
polypropylene and fiberglass co-molded with unidirectional carbon
fiber reinforced polypropylene as a local reinforcement as well as
the results of the component evaluation.
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PRESENTATIONS

Bonding Composites

Structural Adhesive Systems Querview

= Michael J. Barker, Ashland Specialty Chemical Company,
Specialty Polymers and Adhesives Division

This paper will compare the three primary structural adhesive

types, epoxy, acrylic and polyurethane for fit with various sub-

strates, in service conditions and product scenarios. Comparative

features will be collected into one easy to use database to aid selec-

tion of the best adhesive for the application.

Ultraviolet Light as an Effective Cleaning and Surface
Preparation Process for Adhesive Bonding and Painting of
Polymers, Composites, and Metals
& Michael J. Rich and Lawrence T. Drzal, Composite Materials
and Structures Center, Michigan State University,
This paper reports the utility of using energetic UV light to gener-
ate appropriate surface chemical composition on plastics, compos-
ites, and metals for subsequent painting or adhesive bonding opera-
tions. This UV method has been shown to produce an effective
surface treatment with process times of less than 60 seconds, with-
out contacting the surface, requiring no additional chemicals nor
releasing VOCs at a cost of ~$0.01 per square foot of surface treat-
ed. Examples will be given.

The Bonding of Engineered Structures in the 21st Century:
A New Class of Structural Adhesives

& John Pacanovsky, Sovereign Specialty Chemicals

A new structural adhesive technology for the fabrication of
engineered structures.

Enhanced Bonding of Polypropylene to Polypropylene and other

Materials with Novel Thermoplastic Heat Activated Adhesives

& S.W. Tsui, HM. White and A.E Johnson, GLUCO Ltd.,
School of Chemistry, University of Leeds

A new and effective adhesive for the bonding of polypropylene and

many other adherents which shows promise for many difficult

bonding problems in the automotive and other industrial sectors.

Fiber-Filled Materials and New Flexible Design Methodology

for Hybrid Front-End Carriers

& Padraig Naughton, Jan Roettger, Bill Bowser, Samar Teli,
Ashish Kotnis, and Eric Kurtycz, Dow Automotive

This paper outlines a new approach to hybrid front-end systems

where the metal parts are bonded to the plastic and demonstrates

a more flexible and efficient design to get the most out of the

hybrid system.

Composites for Fuel Cells
& Hybrid Powertrain

Electrochemical and Stack Evaluation of Composite

Bipolar Plate Materials

% Joachim Scherer, Raimund Stroebel, Eve Steigerwalt, Dana Corp.
A study of the corrosion resistance (via electrochemical testing),
helium permeation, stack performance, and electrical conductivity
of a variety of composite materials designed for bipolar plate appli-
cations will be presented.

Development of an All-Composite Tank for High Pressure
Hydrogen Storage

= Brent Gerdes, General Dynamics, Lincoln Operations

A presentation discussing the evolution and development of high-
pressure hydrogen storage including performance requirements,
design approach and testing of 35 MPa hydrogen storage containers.

Current Technologies and Market Position of Thermoset Bi-
Polar Plates in the U.S.

= John Clulow, Wil Conner, Larry Nunnery, Bulk Molding Compounds
This paper will explore the available technologies for bipolar plates
and discuss the market position of thermoset bipolar plates in fuel
cell applications in the US.

Polymeric Composite Bipolar Plates for Vehicle Applications

& Richard Blunk, Mahmoud Abd Elhamid, Daniel Lisi, Youssef
Mikhail, General Motors Global R&D Center

Two approaches are discussed for potentially producing highly

conductive and ductile polymeric bipolar plates (PEM fuel cells)

using low conductive filler loadings.

Engineered Structural Composite (ESC) Materials in Stiffness-
Critical Fuel Cell Applications

& Marc Imbrogno & Brian Hull, Quantum Composites Inc.
This paper will describe how ESC materials can offer the designer
enhanced value by enabling increased functionality, parts consoli-
dation, weight reduction, design flexibility and overall improved
performance in key stiffness-critical applications.

Bipolar Plates for Fuel Cell Applications
s Nevil J. Whitty, K. Russell Robson, DuPont Canada Inc.

R. & B.D. Centre
This paper will review DuPont's commercial plate development
program, properties of DuPont bipolar plates and development
efforts underway to develop the next generation of bipolar plates.

A Nowvel Composite Plate for PEM Fuel Cells

& Mahmoud Abd Elhamid, Youssef Mikhail, Richard Blunk,
Daniel Lisi, General Motors Corporation, Global Research &
Development Center

The present study investigates a “sandwiched” bipolar plate concept

in which stainless steel foil reinforces and seals expanded graphite foil.

Fuel Cell Applications Update
= Tony Androsky US Fuel Cell Council
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To meet the needs of
future applications, such as
this electrochemical power
generation device, the
reinvention of materials
will be required.

The PEM (Proton-Exchange
Membrane), with its high power
efficiency and clean, quiet
operations, will need the
superior heat and chemical
resistance of conductive BMC.

The Fastest Growing Material
Technology in the World Today!

m 1600 Powis Court *West Chicago 11260185 * (630) 377-1065 * www.bulkmolding.com @

Go to www.cfa-hqg.org for more information
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& HOLLINEE

GLASS FIBER MATS & NONWOVENS

A Proud Sponsor of the 2nd Annual
SPE Automotive Composites Conferencelll

Hollinee, formerly known as NicoFibers, is a leading
manufacturer of specialty glass fiber mats. We are
the premiere supplier of high quality continous mats
and surfacing veils for Polymer Composites in SRIM,
RTM and Pultrusion. Our automotive applications
range from structural components to interior trim.

Hollinee is committed to providing cutomers with
quality products, developing new and innovative
product solutions, and fostering continous

improvement.
Contact Tom Kosakowski or Mark Scharboneau at
e 740-394-2491 and find out how Hollinee can meet

HOLLINEE Yeur needs.
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Call Today

To receive your FREE CD copy of

UV Curing of Automotive Coatings,
produced by the RadTech Automotive
Focus Group.

(240) 497-1243
mickey@radtech.org

Composite Materials and
Manufacturing Research

Solutions in Composites

Application Development

Materials and Product Development
Composite Manufacturing and Prototyping
Product Design and Process Simulation
Performance Evaluation and Testing
Consulting

ISO 9001 certified.
7 Klaus Gleich

% 205-581-2367

- | e
SOLITHERS RESEARC)

gleich@sri.org
www.southernresearch.com

SCHOGL OF
205-581-2414 fax | B FtarE Erc:

QUADRANT

PLASTIC COMPOSITES

Quadrant Glass Mat Thermoplastics (GMT)
+ World's Largest GMT Producer
+ 20+ Years' Design & Production Experience
+ Numerous Mat Options

— NEW! SymaLITE™ Low Density

— (hopped Fiber

— (ontinuous Fiber

— Unidirectional

— Woven
+ High Stiffness / Weight Ratio
+ High Impact Strength & Low-Temp Toughness
+ Low Specific Gravity
« For Use in Structural &
Semi-Structural Components

CONTACT US

Phone:
Fax:

Web:

+1.248.374.1862

+1.248.374.1863
www.quadrant.ch
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curv

what will you make of it

designed to

make an impact.

This is Curv - a material that's 100% polypropylene
but with the properties of a fiber reinforced composite.

100% Thermoplastic
® |ightweight solution
o thermoformable
 easily recyclable

High Strain to Failure
e outstanding impact strength
e excellent energy management bp

e superior cold temperature performance

bp, the Helios mark and Curv are registered trade marks of members of the BP Group of Companies.

To find out more, contact us at info@curvonline.com
or visit our website www.curvonline.com/versatile/

— Hexcel Composites —

Introducing Tomorrow’s Solutions Today

Hexcel has been at the forefront of composites technology
for more than 50 years, solving today’s design challenges in
the quest for weight-savings, durability, environmental
resistance and cost-effective manufacture.

Our solutions for automotive applications include thermoplastic

prepregs, paste adhesives, Honeycomb core and bonded panels.

For more information on Hexcel Composites products,
visit our Web site at www.hexcelcomposites.com
Or call 1-248-344-8688

HEXCEL‘.. Composites |
w @ -
- TR

There was
only one way
left to improve
our Verton®
composites.

Make them
more cost
effective.

Now you can save up to 20%
on long fiber polypropylene,
thanks to Verton® MTX
composites. And do it without
losing impact strength or other
mechanical properties.

Our latest innovation in long fiber reinforced ther ics, Verton MTX ites are based
on Vetrotex America's unique Twintex technology. Supplied at 75% by weight glass loading,
Verton MTX composites are let down machine-side using neat polypropylene. And that means
much more cost-effective production of large structural automotive parts like door modules,
sun roof beams, instrument panels and more. Plus, Verton MTX composites are easy to process

using injection, injection compression or extrusion compression molding.

800.532.2LNP Find out more about Verton MTX and our other long fiber reinforced product solutions. Contact
LNPcom Dave Pahl, LNP automotive marketing specialist, at 248.698.2150 or David.Pahi@gepex.ge.com.

ThermoStran

Long Fiber Compound

= Structural, Wear Resistant, & Goanduclive Applications
= L ong Glass Nylon, Polypropylene, and obher polymers
= Custom gomimounmds wilh carbon, steel & aramd fber

i MTI Thermoplastic Composites
= = ph: 704-821-7722 fac 704-821-7450
== email: montach&Ejung. com

W monisingatachnologees. com
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Engineering & Manufacturing Solutions for Industry
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TECHNOLOGY

HIGH-PERFORMANCE

Design and Manufacturing Solutions for Industry

Proud Premier Sponsors
of the 2nd Annual
WSPE Automotive Composites Conference

Visit our Web site at www.compositestech.com or
www.hpcomposites.com
4891 Independence St., Ste. 270 » Wheat Ridge, CO 80033 * 303.467.1776 Fax 303.467.1777




Matt dreams of the car of the future.
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We dream of long-fiber reinforced thermoplastics
that will help make his vision lighter, more durable
and more cost-effective.

At Ticona, we have over 20 years experience dreaming up engineered materials for the automotive
industry. Our Celstran® long-fiber reinforced thermoplastics (LFRT) are being used as a lower-cost
replacement for metals, traditional short-fiber reinforced thermoplastics and sheet molding com-
pounds. For large structural applications such as front-end modules, instrument panels and

door modules we have developed new polypropylene LFRT's to meet automotive cost performance
needs. These LFRT's provide stiffness with toughness, dimensional stability, low warpage, improved
surface aesthetics and tight tolerance capability.

In addition to automotive applications, our high performance thermoplastics are used worldwide in a —
vast array of industries. From appliance component to fluid handling, electrical to medical, industrial I I c O n a

to IT. More and more people everyday are enjoying advantages from Ticona that are making dreams

come true. ) Celanese

To discuss your automotive requirements, call Doug Mankoff at (734) 878-9396, or visit us online at Ticona . A busness of Cdanese AG
www.ticona.com.





