


















































Future Materials Research
Thermoplastic Resin System Development

Develop a structural thermoplastic system with properties equivalent or greater than
thermoset systems at equal or lower cost.  Such a system would be melt recyclable, hot
formable and more repairable.

Rapid Cure Technologies
Investigate rapid cure technologies.  May include UV, IR, E-Beam, Acoustic, etc.  Several
proof-of-concept projects could be used as the first phase.

Recycling Technologies
Develop methods for recycling thermoset and thermoplastic composites.  These methods
may include using the recycled material in less demanding but economically advantageous
applications.  May include the recovery of carbon fiber.

Advanced Design Concepts
Develop advanced design concepts that take in account significant parts consolidation,
lower cost tooling and the use of multiple materials.

Thermoset Resin Selection
Assist in screening currently available resins and fibers.  Identify appropriate carbon/resin
systems and processing parameters.

Nanocomposite Tech
Develop nanocomposite reinforcing additives in the 20% to 40% range to stiffen and
strengthen the resin matrix, especially thermoplastic resin systems.



DOE COMPOSITE MATERIALS RESEARCH
Carbon Fiber Production User's Facility

ISSUE: If lower cost precursors, new processing equipment, alternate 
manufacturing methods or domestic sources of precursor were 
available today, current manufacturers would be unable to incorporate the
technology.  Manufacturers do not have a system that can be shut down
for trying new  technologies or precursors due to the rapidly increasing 
demand for carbon fiber and inflexible design of current systems.

PROPOSAL: Develop a user facility to investigate the use of alternate
precursors, alternate energy deposition methods or improvements in
production line components.

FACILITY: Complete line (small number of tows)
 Modular Design for ease of incorporating new technologies
 All Controls with Widest Possible ranges
 Complete Fiber Characterization support equipment
 Wellinstrumented for process control and equipment status verification 
 Focus on commercially available equipment

PRECURSOR     STABILIZATION     CARBONIZATION     GRAPHATIZATION      SIZING      FINISHED
$1.60/lb /OXIDATION    1000 - 1500 C      >1800 C    FIBER

200-220C



Future Joining Research

Non-Adhesive Joint Modeling
Develop predictive modeling and design methodologies for non-adhesive joining activities.

Rapid Cure Technologies
Investigate rapid cure technologies and adhesive systems.  May include UV, IR, E-Beam,
Acoustic, etc.  Several proof-of-concept projects could be used as the first phase.

Advanced NDE Techniques
Fully develop non-acoustic NDE techniques for joints put together with and without
adhesives.

Reversible Bonding
Develop adhesive bonding technologies that are reversible for repairability and recyclability.

Thermoplastic or Thermoset Welding - Adhesiveless Bonding
Develop methods for joining thermosets and thermoplastics without the use of adhesives or
fasteners and without the introduction of a non-adherend material.

Alternate Material Joining Technologies
Investigate joining carbon fiber based composites to a variety of materials using non-
adhesive techniques.  Investigate surface preparation, adhesive screening and thermal
expansion differences.  Develop methods for mechanically fastening automotive
composites.  May include bolting, snap-fit joints, riveting and design methodologies that
incorporate several different methods.



Future Energy Management Research

Crashworthiness Design Methodologies
Develop design methodologies for incorporating energy absorbing zones and materials into
primary automotive structures.

Develop joint design criteria and methodologies for crashworthiness.  Include pre-damaged
joints from fatigue, environmental effects, cumulative damage.  Include the use of snap fit
joints for processing.

Bonded and Mechanically Fastened Structures
Conduct experimental arid analytical studies to develop methods that predict the crash
performance of bonded and mechanically fastened structures.  To be conducted for
composite, metallic and hybrid structures.



Future Processing Research

Rapid Curing Technology
Investigate rapid cure technologies and resin systems for SRIM and RTM.  May include UV,
IR, E-Beam, Acoustic, etc.  Several proof-of-concept projects could be used as the first
phase.

Hermetic Slurry Processing
Investigate using air as the medium for depositing fibers into a preform.  Would eliminate
the use of water and the need for drying.  May also be faster due to the flow characteristics
of air as opposed to water.

Thermoplastic Forming
Investigate high rate forming of fiber reinforced thermoplastics for use as structural
automotive members.  May include the development of production technologies where
composites are molded to a rough shape and then forming completed by thermally assisted
mechanical forming.

Thermoplastic Crosslinking
Develop advanced energy methods for crosslinking thermoplastic composites.  Allows
components to be formed by stamping type operations and then crosslinked providing
higher temperature tolerance and structural stability.

Alternate Processing Technologies
Develop non-liquid molding technologies for continuous and discontinuous carbon fibers
including pultrusion, extrusion, etc.



Future Carbon Fiber Research

Low Cost Precursor
Investigate methods for producing current precursors at significantly reduced cost.
Precursors account for more than half the manufacturing costs of carbon fiber.  Significant
reduction of precursor boost would have a large effect on the cost of carbon fiber.

Precursor Selection and Screening
Investigate the use of precursors other than PAN and Pitch for producing carbon fibers.
Also investigate slightly different versions of currently available PAN and Pitch.  Develop
facilities for evaluating alternate precursors on a trial level and for evaluating the effects of
changing stabilization/oxidation and carbonization conditions.

Non-Conventional Carbon Fiber Production
Investigate methods of producing carbon fiber without thermal pyrolysis of conventionally
used precursors.

Carbon Fiber Production User's Facility
Develop a user facility to investigate the use of alternate technologies.  It will be a complete
line, modularly designed for ease of incorporating new technologies.  It will have broad
control ranges, be highly instrumented for scientific development and be constructed from
commercially available equipment.


	Title Page
	Trans Energy Use
	US Petroleum Dependence
	US Oil Dependence
	Merchandise Trade Deficit
	OAAT Materials Goals
	Energy Distribution
	Energy Distribution Less 30%
	3X Design Space
	Why Composites
	Advantages
	Organization
	Technical Management
	Why Composites for Cars
	Glass and Carbon Fiber 
	#1 Priority - Low Cost Carbon Fiber
	Carbon Fiber Production
	Carbon Fiber Production Pg 2
	Carbon Fiber Production Pg 3
	Production Flow

	DOE Composite Materials Research
	Fiber Processing Schematic
	Finger Print Properties Summary
	Finger Print Mechanical Properties
	Carbon Fiber Cost by Cost Category
	Future Materials Research
	Carbon Fiber Production 
	Future Joining Research
	Future Energy Management Research
	Future Processing Research
	Future Carbon Fiber Research

