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PARTNERING FOR INNOVATION 



Global Mega Trends 



MAKING PEOPLE’S LIVES BETTER 

WORKING BOTH OUR CORE BUSINESS AND EMERGING OPPORTUNITIES ALLOWS US TO 
BUILD AN EVEN STRONGER FUTURE 



Stability: 
•  Average 15 years 
   experience 

Diversity: 
• Diverse in nationality, 

culture, and education 
• Employees from 55 

countries  

R&A ORGANIZATION 

Competency: 
•  Technical Fellows 
•  Technical Specialists 
•  Education: 

•  34% PhD 
•  42% Masters 
•  24% Bachelors 

    





TODAY’S GAME CHANGING TECHNOLOGIES 

Biotech Cloud 
Computing 

Internet of 
Things 

Small Smart 
Sensors 

Additive 
Manufacturing 

Robotics & 
Machine Learning 



RESEARCH = INNOVATION 

Usable 
Internal 

Knowledge 
Usable 

External 
Knowledge 

Internal Research: 
Higher Exclusivity 

Higher Risk 

Collaborative 
Research: 

Shared Cost, Shared IP 
Shared Risk 

$ Money $ 

RESEARCH = THE PROCESS OF TURNING MONEY INTO NEW KNOWLEDGE. 
INNOVATION = THE PROCESS OF TURNING KNOWLEDGE INTO NEW MONEY.  



LIGHTWEIGHT TECHNOLOGY 

Body Structure Full Vehicle 

MMLV  



MMLV (Technology Application) 

EcoBoost 1.0 l 1.0 Engine (Weight Savings) 

•Aluminum Block  (48%)  

•Aluminum Con-Rods ( 40%) 

•CF/Nylon  Oil Pan (33%) 

•CF/Nylon Front Cover (25%) 

•CF/Phenolic Cam Carrier 
(20%) 

Chassis 

Springs & Wheels 

•Glass Fiber Composite Front 
Spring ( 57%) 

•Carbon Fiber Wheels  (30%) 

Interiors & Glazings 
Interiors & Glazing 

•CF Seats (25%) 

•CF Instrument Panel (22%) 

•Chemically Toughened Glass 
(37%) 



LIGHTWEIGHT TECHNOLOGY 

GT350 GT 
CARBON FIBRE 



TPGME 

Kinetics  
Modeling 

Lawrence Livermore  
National Laboratory 

Leaner Lifted  
Flame Combustion  

Non-sooting diesel combustion 

Engine Combustion  
Network 

Spray Combustion  
Consortium (SCC) 

POWERTRAIN R&A – COLLABORATION 

https://upload.wikimedia.org/wikipedia/commons/3/32/Sandia_National_Laboratories_logo.svg


POWERTRAIN R&A – COLLABORATION 

 
 
 
 

Ignition Delay for 
High Octane Fuels 

 
 
  

Fuel Heat  
of Vaporization 

Dual Fuel Combustion 
CNG-DI/Gasoline-PFI 

H2 Combustion  
Optical Diagnostics 

OH Intensity 

Parallel Computing  
for Engine Modeling 

Next Gen  
Three-Way Catalysts  
 - Gasoline Engines 

https://en.wikipedia.org/wiki/File:Argonnelablogo.PNG


AIR QUALITY RESEARCH - NCAR 

SMOG CHAMBER 
• STUDY AIR QUALITY IMPACTS OF 

VEHICLE EMISSIONS WITH NCAR 
SCIENTISTS 

Air quality textbooks by NCAR 
& Ford scientists published by 
Oxford University Press (2008, 
2011, 2015). 

VIEW FROM FORD OFFICE 
IN BEIJING 

Clear day 

Polluted  day 



USCAR, Tesla,  
U.S. Dept. of Energy,  
12 National Labs & 
Energy Companies  

U.S. National Labs, 
Industry & Universities 

Driving Sustainable Advanced Powertrain and Materials  
Innovations & Enabling Future Transportation Infrastructure 

Challenges, &  
Technical Gaps  

or Targets  

NATIONAL LABS – BRINGING WORLD CLASS CAPABILITIES AND USER FACILITIES TO 
SUPPORT THIS MISSION 



USCAR FUELS WORKING GROUP 
Leading and conducting pre-competitive, collaborative  
research with a fuel focus: 
 
• Fuel effects on engine efficiency, emissions, & performance 

 
• Alternative fuels 
 
• Members lead projects at CRC on fuel interactions with engines  

 
• Members chair/lead efforts at U.S. DRIVE Fuels Working  Group 



SUMMARY 
• Labs are the Crown Jewels of our nation 

• US Industry has uniquely interesting and challenging technical problems to 

solve 

• We have successfully leveraged this in the past and continue to do so 

• Growing challenges remain on the horizon that labs can further help us 

address 

• Shared understanding of unique lab and industry challenges can help 

facilitate new collaborative efforts 

• US Government can help by holding labs accountable for helping industry 

• US Industry can help by taking the time to understand the unique nature of 

the labs 



MAKING PEOPLE’S LIVES BETTER 

WORKING BOTH OUR CORE BUSINESS AND EMERGING OPPORTUNITIES ALLOWS US TO 
BUILD AN EVEN STRONGER FUTURE 
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