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05KICKSTARTING THE WIDESPREAD ADOPTION OF 
AUTOMOTIVE CARBON FIBER COMPOSITES

4505: NEXT STEPS

As discussed in the section “Business Case Evaluation,” there 
is a viable business case today for making some well-chosen 
parts from carbon fiber composite. Getting started will take 
a highly cooperative team(s) with expertise and production 
capability at each link of the supply chain (Figure 13). 

PARTS CAMPAIGN

A Parts Campaign could include a number of discrete steps:

1. HOLD A FOLLOW-UP MEETING
The first step will be to bring together interested parties from 
across the supply chain to solicit interest in pursuing specific 
parts. The teams will ultimately develop proprietary solutions 
for a competitive and profitable product. RMI is well positioned 
to host this initial meeting.

2. IDENTIFY A LEADER
Finding the right leadership is likely the most important ingredient. 
The e!ort should be led from either the OEM or the Tier 1 level 
in order to ensure a practical understanding of the production 
part development and incorporation process. The leader should 
be dedicated to the project and held accountable for the project 
results and schedule.

3. BUILD THE TEAM
The team should be built on the unwavering premise of production 
intent of a carbon fiber composite part on a particular vehicle, 
for profit. It should be lean and limber and consist of 6–8 top 
experts, covering each link in the supply chain: fiber producer, 
resin provider, intermediate form supplier (if di!erent from 
resin provider, e.g. prepreg), tooling/equipment maker, Tier 1 
manufacturer, and OEM. 
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PARTS CAMPAIGN: KEY INGREDIENTS
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THANKS FOR ATTENDING THE AUTOCOMPOSITES COMMERCIALIZATION 

LAUNCHPAD KICKOFF MEETING.
IN A POST-WORKSHOP SURVEY, PARTICIPANTS AND OTHER STAKEHOLDERS INDICATED 
STRONG INTEREST IN MOVING FORWARD WITH COMMERCIALIZATION

• Respondents were from across the supply chain: OEMs, Tier 1s, material 
suppliers, equipment and tooling suppliers, government, universities, 
national labs, and industry consultants.

• 18 of 21 respondents indicated they are “very interested” in a carbon 
fiber composite part commercialization effort

• Respondents were willing to contribute to the effort:
➡ 14 said they could support with in-kind equipment, material, or labor
➡ 3 said they could support with a direct financial contribution

 

Findings from post workshop survey:
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THE MEETING WILL BUILD FROM WORKSHOP OUTCOMES AND FOCUS 
ON A PATHWAY TO COMMERCIALIZATION

Scoping 
Build 

Business 
Case 

Develop- 
ment 

Testing & 
Validation Launch 

Complete Mostly 
complete Where we’re headed: pathway 

to commercialization 

Focus of November 
workshop 

Phase-gate Development Process: 
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1 Produce a commercialization plan based on the part development process

2
Identify and address technology and funding gaps on the pathway to part 
implementation on a model year 2018 vehicle at 50k units per year or more. 

3
Identify and assign initial team roles and responsibilities and develop a plan to bring a 
large Tier 1 or OEM on board.

MEETING GOALS
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THE MEETING WILL BUILD FROM WORKSHOP OUTCOMES AND FOCUS 
ON A PATHWAY TO COMMERCIALIZATION

PRE READ TABLE OF CONTENTS

Pre Read Table of Contents
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THE MEETING WILL BUILD FROM WORKSHOP OUTCOMES AND FOCUS 
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THANKS FOR ATTENDING THE AUTOCOMPOSITES COMMERCIALIZATION 

LAUNCHPAD KICKOFF MEETING.

Tier 1 OEM

Fiber + Resin Producers

Tooling Providers

Gov’t / DOE / ORNL

CAE Software Providers

Contribution: 
• Guidance: production part design process and requirements

Value Derived: 
• Access to a scale-capable supply chain team focused on high value applications

Contribution: 
• Active collaboration with current  
  programs (NNMI, VTP, CFTF)

Value Derived:
• Fossil fuel reduction goals advancement
• U.S. manufacturing competitiveness
• Bridging from pilot to commercialization

Contribution: 
• Material systems & expertise

Value Derived:
• Access to growth market

Contribution: 
• Predictive tools & expertise

Value Derived:
• Develop and demo analysis capabilities
  for specific large-scale applications

Contribution:  
• Manufacturing equipment & expertise

Value Derived:
• Develop and demo equipment in 
  customer-driven environment

Potential roles to be 
discussed at meeting

A COLLABORATIVE APPROACH WITH STAKEHOLDERS FROM ACROSS THE 
SUPPLY CHAIN CAN OVERCOME BARRIERS TO COMMERCIALIZATION
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KEY TECHNOLOGY AND FUNDING GAPS CAN BE IDENTIFIED BY UNDERSTANDING THE 

OEM PRODUCTION PART APPROVAL PROCESS (PPAP)

Part Design 

DFMEA 
Process Design 

DVP&R 

Material 
Testing 

PFMEA 

Process Diagram 
Process Studies 

Sample Parts 
Configure Equipment 

Startup line 

Months 12 24 36 48 60 MY2018 
Production 

Prototyping 
Revise Part Design 

 IP Framework 
Concept 

Scale up 

Testing 

Illustrative
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THE AUTOCOMPOSITES SUPPLY CHAIN WILL NEED TO WORK TOGETHER TO COVER UP 
FRONT COSTS ON THE PATH TO COMMERCIALIZATION

Big investments in design, equipment/tooling, and 
testing would traditionally fall on the OEM and 
large Tier 1 suppliers

Concept 
Develop

Part 
Design

Proto-
type

Proto-
type

testing

Process 
design

Process 
studies

Subtotal

Process 
equip

Tooling
Material

Process 
setup

Testing & 
approval Total:

4450

Estimated Program Cost (thousand $)

Manufacturing 
process setup 
& validation

Design 
part

Design 
process

1250

550

2650Illustrative
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THE MEETING WILL BUILD FROM WORKSHOP OUTCOMES AND FOCUS 
ON A PATHWAY TO COMMERCIALIZATION
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A FEW PARTS, IMPLEMENTED AT MAINSTREAM VOLUME, CAN DRIVE SIGNIFICANT SCALE 

AND INVESTEMENT WHILE PAVING THE WAY FOR COMPOSITE-INTENSIVE VEHICLES
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The parts approach can turn the laundry list of barriers to CF adoption into a strategic, concrete list of 
near-term deliverables.

Risk 

R
ew

ar
d 

Today’s niche 
applications: low 
risk, low reward 

Whole vehicle: high 
investment, high reward 

Start with a well-chosen part + segment 
•  Find CF applications with high weight savings 

and tangible value  
•  Target and tailor to mainstream adoption w/ 

initial volumes 50-100k model year 2018 
•  Enable total transformation over time 

The parts approach: 

THE PARTS APPROACH FOCUSES ON NEAR TERM COMMERCIALIZATION 

WHILE MAKING BARRIERS TO CF ADOPTION TANGIBLE



Confidential: For Internal RMI Use OnlySources: Put citation here 14

THE PARTS APPROACH OFFERS A PRACTICAL STARTING POINT TOWARD 

CAPTURING THE FULL VALUE OF CF IN THE LONG TERM
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THE PARTS APPROACH OFFERS A STARTING POINT TOWARD CAPTURING THE 

FULL VALUE OF CF IN THE LONGER TERM
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WE EXPLORED THE PARTS APPROACH IN A WORKSHOP SETTING LAST NOVEMBER 
WITH STAKEHOLDERS ACROSS THE AUTOCOMPOSITES SUPPLY CHAIN

WE EXPLORED THE PARTS APPROACH IN A WORKSHOP SETTING WITH 
STAKEHOLDERS ACROSS THE AUTCOMPOSITES SUPPLY CHAIN
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THE MEETING WILL BUILD FROM NOVEMBER WORKSHOP OUTCOMES 
AND FOCUS ON A PATHWAY TO COMMERCIALIZATION
CRITERIA WERE DEVELOPED TO SELECT THE RIGHT PART, SEGMENT, MATERIAL 

SPECIFICATION, AND VOLUME

Criteria: 
•  High weight reduction potential 
•  Stiffness-driven 
•  Part count reduction 
•  Tangible customer value 

•  Safety potential 
•  Space savings 
•  Ease of use 

•  Manufacturable at scale with 
current/forthcoming processes 

•  Avoids near-term safety 
challenges  

•  Readily adapted to additional 
models and platforms 

Part Candidates 
•  Rear hatch inner 
•  Door inner + intrusion beam 

(van/cargo van in particular) 
•  Seat structure (stowaways in 

particular) 
•  Engine cradle 

 
Segments 
•  Performance 
•  EVs 
•  Fleets 

Material 
•  Large tow, non-cosmetic 
 
Volume 
•  50–100k w/ integration into 

existing plants 
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THE MEETING WILL BUILD FROM NOVEMBER WORKSHOP OUTCOMES 
AND FOCUS ON A PATHWAY TO COMMERCIALIZATION

WORKSHOP PARTICIPANTS IDENTIFIED SEVERAL MANUFACTURING PATHWAYS WELL-
SUITED TO AUTOMOTIVE NEEDS AND CAPABLE OF MEETING VOLUMES OF 50-100K

Precursor Fiber Form Resin Part Production

Fiber
≥24k

PAN

Polyolefin ?
Weave, 
stitch,
or UD

Chopped

Preform

Thermoset

Resin Infusion
(RIM, RTM)

Pressure press

Thermoplastic

Thermoset or 
thermoplastic

Thermoform

Compound 
Injection molding

Recycled?

Lignin

Textile 
PAN ?

Compression 
Molding

SMC

Prepreg
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THE MEETING WILL BUILD FROM NOVEMBER WORKSHOP OUTCOMES 
AND FOCUS ON A PATHWAY TO COMMERCIALIZATION

$0

$100

$200

$300 CF Composite Cost Buildup

Fiber Resin Mnfg 
Process

Mnfg 
Subtotal

2ndary
Ops

SGA, 
Profits, 

Allocations

Total 
Cost

3yr Fuel 
Savings*

Additional 
Weight-
Related 
Benefits 

Additional 
Customer 

Value
(Critical but 

Unquantified)

Steel

Value

Value at 
$3/lb 
saved

*For EVs, 3yr fuel saving block will be reduced by two thirds, however roughly the same amount will be replaced by upfront battery cost savings

INITIAL RESULTS SUGGEST THAT WELL-CHOSEN CF COMPOSITE PARTS OFFER 
EQUAL OR BETTER VALUE RELATIVE TO THE STEEL PARTS THEY WOULD REPLACE
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THE MEETING WILL BUILD FROM NOVEMBER WORKSHOP OUTCOMES 
AND FOCUS ON A PATHWAY TO COMMERCIALIZATION

COMMERCIALIZATION PROJECTS CAN BOTH BENEFIT FROM AND 

CONTRIBUTE TO A BROADER COMPOSITES INNOVATION HUB (OR 

INSTITUTE FOR MANUFACTURING INNOVATION)

Assembly + 
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Resin Producer

Government 
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THE MEETING WILL BUILD FROM NOVEMBER WORKSHOP OUTCOMES 
AND FOCUS ON A PATHWAY TO COMMERCIALIZATION

1. Complex, cross-
disciplinary challenges 

•  New material 

•  New design 

•  New Process 
Fiber Resin

Mnfg 
Process

Form

Assembly & 
integration w/ 
rest of vehicle

Production 
Process

Precursor

Volume, 
Marketing, & 
Allocations

Material 
suppliers

Mnfg: Tier 1, 
Tooling & 
Equipment 
suppliers

OEM

2. Decision making interactions 
across the supply chain 

COLLABORATION WILL BE KEY. CO-OPETITION AND CO-FUDNING CAN HELP 

OVERCOME COMPLEX, CROSS-DISCIPLINARY DEVELOPMENT CHALLENGES



Confidential: For Internal RMI Use OnlySources: Put citation here 21Put citation here 1

THE MEETING WILL BUILD FROM WORKSHOP OUTCOMES AND FOCUS 
ON A PATHWAY TO COMMERCIALIZATION

PRE READ TABLE OF CONTENTS

Pre Read Table of Contents

1. Vision for Collaboration

2. Summary of the Parts Approach

3. Key Questions
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THE MEETING WILL BUILD FROM NOVEMBER WORKSHOP OUTCOMES 
AND FOCUS ON A PATHWAY TO COMMERCIALIZATION
COMMERCIALIZATION WILL FACE TECHNOLOGY BARRIERS

•  New Material 

•  New Process 

•  Complex 
interactions across 
the supply chain 

•  CAE tools 
•  Assembly 
•  Finishing 
•  Cycle times 
•  Repair & Replacement 
•  Material data 
•  Crash safety 
•  Recyclability 

Technical Challenges: 
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WHERE ARE THE KEY TECHNOLOGY GAPS? 

HOW AND WHEN CAN THEY BE OVERCOME?

Part Design 

DFMEA 
Process Design 

DVP&R 

Material 
Testing 

PFMEA 

Process Diagram 
Process Studies 

Sample Parts 
Configure Equipment 

Startup line 

Months 12 24 36 48 60 MY2018 
Production 

Prototyping 
Part Design 

 IP Framework 
Concept 

Scale up 

•  Crash modeling 
•    
•    

•  Dimensional stability 
•  Joining 
•    

•  Repeatability 
•    
•    

•  Prioritize top challenges 
•  For each: who’s involved 

and how can we work 
together to overcome? 

Illustrative
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WHERE ARE THE KEY FUNDING GAPS AND HOW CAN THEY BE OVERCOME?

•  Which partners will incur the highest costs? 
•  Do they have the money to invest? 
•  Do they have enough incentive to invest? Is risk aligned with reward? 

Consider: 

Phase 1 Phase 2

Big investments in design, equipment/tooling, and 
testing would traditionally fall on the OEM and 
large Tier 1 suppliers
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Subtotal
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approval Total:

4450

Estimated Program Cost (thousand $)
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HOW WILL THIS EFFORT DIFFER FROM EXISTING INDUSTRY CONSORTIA 

AND COMMERCIALIZATION-FOCUSED INITIATIVES?
Organization Country ParticipantsParticipantsParticipantsParticipants Funding SourceFunding Source Funding MechanismFunding MechanismFunding MechanismFunding Mechanism Budget (USD Equiv.)

Industry Gov’t Academia Non-
profit

Public Private Grants Cost-Sharing Membership 
Fees

Contracts

Automotive Composites 
Consortium (ACC) 

US X X - - X X
X  X

- - n/aAutomotive Composites 
Consortium (ACC) 

US X X - - X X
DOE DOE and OEMs

- - n/a

National Composites 
Center (NCC) 

UK X X X - X X
X 

- X  - 38 millionNational Composites 
Center (NCC) 

UK X X X - X X
British gov’t agencies

- X  - 38 million

Fraunhofer ICT Germany X X X - X X
X

- - X 42 million
Fraunhofer ICT Germany X X X - X X

German gov’t 
and EU

- - X 42 million

Aachen Center for Integrated 
Lightweight Production (AZL)

Germany X X X - X -
X

- - - n/aAachen Center for Integrated 
Lightweight Production (AZL)

Germany X X X - X -
German gov’t

- - - n/a

Cooperative Research Centre –
Advanced Composite 
Structures (CRC-ACS) 

Australia X X X - X X
X

X  - - 3.4 million (est.)
Cooperative Research Centre –
Advanced Composite 
Structures (CRC-ACS) 

Australia X X X - X X
Australian gov’t

X  - - 3.4 million (est.)

Composite Vehicle Research 
Center, Michigan State University  US X X X - X -

X 
- - - 6.8 millionComposite Vehicle Research 

Center, Michigan State University  US X X X - X -
TARDEC and ARL

- - - 6.8 million

European Thermoplastics 
Automotive Composites 
Consortium (eTAC) 

Netherlands X - - X n/a n/a n/a n/a n/a n/a n/a

Composites Innovation 
Center Canada X X X X X X X  - X  - n/a

Affordable Composites for 
Lightweight Car Structures
(ACOMPLICE)  

UK X - - - X X
X  

- X  - 1.15 million (est.)
Affordable Composites for 
Lightweight Car Structures
(ACOMPLICE)  

UK X - - - X X
UK Technology 
Strategy Board

- X  - 1.15 million (est.)

Advanced Manufacturing 
Research Centre (AMRC) UK X X X - X X

X  
- X - n/aAdvanced Manufacturing 

Research Centre (AMRC) UK X X X - X X UK Technology 
Strategy Board

- X - n/a

Composites at Sheffield UK X X X - X X
X  

- - - n/aComposites at Sheffield UK X X X - X X
UK and EU

- - - n/a

The Welding Institute (TWI) UK X - X - - X - - X  X 76 million 

National Additive Manufacturing 
Innovation Institute (NAMII) US X X X X X X

X X

X - 70 million with 1 billion 
proposed

National Additive Manufacturing 
Innovation Institute (NAMII) US X X X X X X

X
50/50 

between gov’t 
and members 

on projects

X - 70 million with 1 billion 
proposed

National Additive Manufacturing 
Innovation Institute (NAMII) US X X X X X X

DOE and DOD

50/50 
between gov’t 
and members 

on projects

X - 70 million with 1 billion 
proposed

Industry and University 
Cooperative Research Centers 
(IUCRCs) 

US X X X X X X X  X
- - n/a

Industry and University 
Cooperative Research Centers 
(IUCRCs) 

US X X X X X X X  
NSF

- - n/a

http://www.uscar.org/guest/teams/25/Automotive-Composites-Consortium
http://www.uscar.org/guest/teams/25/Automotive-Composites-Consortium
http://www.uscar.org/guest/teams/25/Automotive-Composites-Consortium
http://www.uscar.org/guest/teams/25/Automotive-Composites-Consortium
http://nccuk.com/
http://nccuk.com/
http://nccuk.com/
http://nccuk.com/
http://www.compositesworld.com/news/aachen-university-center-will-focus-on-production-of-lightweight-structures
http://www.compositesworld.com/news/aachen-university-center-will-focus-on-production-of-lightweight-structures
http://www.compositesworld.com/news/aachen-university-center-will-focus-on-production-of-lightweight-structures
http://www.compositesworld.com/news/aachen-university-center-will-focus-on-production-of-lightweight-structures
http://www.compositesworld.com/news/aachen-university-center-will-focus-on-production-of-lightweight-structures
http://www.compositesworld.com/news/aachen-university-center-will-focus-on-production-of-lightweight-structures
http://www.compositesworld.com/news/aachen-university-center-will-focus-on-production-of-lightweight-structures
http://www.compositesworld.com/news/aachen-university-center-will-focus-on-production-of-lightweight-structures
http://www.acs-aus.com/
http://www.acs-aus.com/
http://www.acs-aus.com/
http://www.acs-aus.com/
http://www.acs-aus.com/
http://www.acs-aus.com/
http://www.acs-aus.com/
http://www.acs-aus.com/
http://www.egr.msu.edu/cmsc/
http://www.egr.msu.edu/cmsc/
http://www.egr.msu.edu/cmsc/
http://www.egr.msu.edu/cmsc/
http://www.egr.msu.edu/cmsc/
http://www.egr.msu.edu/cmsc/
http://www.etac.info/en/Default.cshtml
http://www.etac.info/en/Default.cshtml
http://www.etac.info/en/Default.cshtml
http://www.etac.info/en/Default.cshtml
http://www.etac.info/en/Default.cshtml
http://www.etac.info/en/Default.cshtml
http://www.umeco.com/News-and-Events/Press-releases/2012/Acomplice
http://www.umeco.com/News-and-Events/Press-releases/2012/Acomplice
http://www.umeco.com/News-and-Events/Press-releases/2012/Acomplice
http://www.umeco.com/News-and-Events/Press-releases/2012/Acomplice
http://www.umeco.com/News-and-Events/Press-releases/2012/Acomplice
http://www.umeco.com/News-and-Events/Press-releases/2012/Acomplice
http://www.amrc.co.uk/
http://www.amrc.co.uk/
http://www.amrc.co.uk/
http://www.amrc.co.uk/
http://www.sheffieldcomposites.co.uk/aboutus/information.aspx
http://www.sheffieldcomposites.co.uk/aboutus/information.aspx
http://namii.org/
http://namii.org/
http://namii.org/
http://namii.org/
http://namii.org/
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http://namii.org/
http://namii.org/
http://www.nsf.gov/eng/iip/iucrc/program.jsp
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http://www.nsf.gov/eng/iip/iucrc/program.jsp
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http://www.nsf.gov/eng/iip/iucrc/program.jsp
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HOW WILL PROGRAM PARTICIPANTS MANAGE IP AND THE TENSION 

BETWEEN COLLABORATIVE AND COMPETITIVE?

Co-opetition 

Pre-Competitive 
Competitive •  Collaboratively address 

shared challenges 
•  Limited info sharing and 

guarded discussion 
•  Access to public funding 

•  Small teams focused on near-
term commercialization 

•  IP protection and detailed 
design & development 

•  No access to public funding 

•  At what point will the commercialization effort need to cross into the 
competitive space?  

•  What types of agreements will be needed in order to protect 
information while still driving innovation and progress? 
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HOW CAN WE QUICKLY BRING AN OEM OR LARGE TIER 1 ON BOARD?

- Fiber
-Resin
- Process 
- Software & 

Design
- Etc.

Assemble 
roadshow 
team

Capable team from 
across supply chain 3. Present Opportunity

OEM

OEM

OEM

Tier 1

OEM

Create 
Pitch

1. 2.

Potential “Road Show” Campaign to recruit an OEM:


