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 Personal views only

 Do Not Represent

 Department of Defense

 The National Academies



 The National Academies

 Managing Materials for a 21st Century Military

 Congressional Requirements and DOD 
Response

 Defense Science and Technology Initiative



 National Academy of Sciences (1863)

 National Research Council (1916)

 National Academy of Engineering (1964)
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 National Materials Advisory Board (NMAB)

 Board on Manufacturing and Engineering 
Design (BMED)





 Globalization of Materials R&D (Education and Training)
 Effects of outsourcing
 Diminished technology dominance

 ICME (Technology and Business Practices)
 Advanced manufacturing techniques
 Net-centric, cloud, data intensive, on-demand

 Managing Materials (Education, Infrastructure, Regulation)
 Competition for critical materials
 Diminished processing abilities
 Increased need for data

 Propulsion Materials (Education, Infrastructure, Technology 
and Business Practices) – currently in security review
 Loss of technology dominance
 Reduced funding
 Limited programs

 Accelerating Technology Transition (Technology and Business 
Practices)



• NRC appointed reviewers  
Elizabeth Drake, MIT (Review Monitor)

John Busch, IBIS Associates

Jack E. Buffington, Consultant

Dianne Chong, The Boeing Company

Fiona Doyle, University of California, Berkeley

Steve W. Freiman, NIST (retired)

Ivan L. Herring, General Motors (retired)

Dr. John D. Morgan, U.S. Bureau of Mines (retired)

Subhash C. Singhal, Pacific Northwest National Laboratory

Robert H. Latiff, SAIC, Chair

Herman M. Reininga, Rockwell Collins (retired), Vice Chair

Carol Adkins, Sandia National Laboratories 

Bruce E. Blue, Freedom Metals, Inc. 

Kenneth S. Flamm, The University of Texas, Austin 

Katharine Frase, IBM 

Donald E. Gessaman, EOP Group 

Stephen T. Gonczy, Gateway Materials Technology, Inc. 

Ralph L. Keeney, Duke University 

Edward R. Kielty, Hall Chemical Company 

J. Patrick Looney. Brookhaven National Laboratory 

Graham R. Mitchell, Lehigh University 

Peter C. Mory, U.S. Bureau of Mines and Defense National Stockpile 

Center (retired) 

David C. Mowery, University of California, Berkeley 

Daniel B. Mueller, Yale University 

Madan M. Singh, Arizona Department of Mines and Mineral Resources 

Kathleen Walsh, Naval War College 

James C. Williams, The Ohio State University

Staff

MICHAEL H. MOLONEY, Study Director

TERI THOROWGOOD, Administrative Coordinator







 The current design, structure, and operation of the 
National Defense Stockpile render it ineffective in 
responding to modern needs and threats.

 The Department of Defense does not appear to fully 
understand its needs for specific materials nor does 
it have adequate information on their supply. 

 Lack of good data and information, both domestic 
and offshore, on the availability of materials impedes 
the effective management of defense-critical supply 
chains.

 Need for a new approach in the form of a national 
defense-materials management system.

From “Managing Materials for a Twenty-First Century Military”



 In Response To

 HR 1815, NDAA, FY06

 HR 5122, NDAA, FY07, (HR Rep 109-89)

 DOD Appropriations Bill 2008 (HR Rep109-452, S. 
Rep 110-155)

 Concluded

 No longer rely on US buying power

 Need greater latitude to react to markets

 Must better align materials with military needs

 Suspend sales of thirteen commodities
 Monitor, strategize thirty nine others







…list continues…



 Report submitted to Congress, April 2009

 Initiatives being implemented and/or considered are:
 Reconfigure the NDS into the Strategic Materials Security 

Program

 Grant the SMSP broad programmatic flexibility

 Modify the current policy to dispose of materials in the NDS

 Enhance the acquisition authority to employ risk mitigation
strategies

 Consider the need to augment the Transaction Fund with an annual 

appropriation

 HASC hearing held in July 2009.

 Implementation plan was submitted and accepted in 
September 2010.

 A legislative package has been prepared by 
DLA/DNSC and is in review.







(3/2011) “ DOD Continues to work on response to Congress…”







 Senators Murkowski, Begich, and Coffman 
letter to SECDEF

 Why hasn’t DOD indentified critical materials?
 Report required by legislation

 Claim DOD has dismissed the severity of the 
situation

 Want DOD to identify where REE are used in 
weapon systems
 (As recommended by NRC study)

 DOD/IP rules out stockpile of REE



SENATORS URGE ADMINISTRATION 
TO OPPOSE DOMESTIC AND 
INTERNATIONAL CHINESE MINING 
PROJECTS UNTIL CHINA PLAYS FAIR 
AND SQUARE WITH RARE EARTH 
ELEMENT EXPORTS Schumer, 
Stabenow, Casey, Whitehouse Ask Sec 
Geithner To Direct US Reps To 
International Banks To Block Funding For 
Any Chinese Mining Project in China or 
Abroad – Ask Sec Salazar To Block Any 
Domestic Chinese Funded Mining 
Projects  

WASHINGTON, DC—U.S. Senators 
Charles E. Schumer (D-NY), Debbie 
Stabenow (D-MI), Robert Casey (D-PA) 
and Sheldon Whitehouse (D-RI) today 
called on administration officials to step 
up their fight against China’s hording of 
critical rare earth elements (REEs). The 
Senators sent a letter to Treasury 
Secretary Timothy Geithner and 
Secretary of the Interior Ken Salazar 
urging them to use their power to block 
Chinese mining projects both abroad and 
in the United States until China agrees to 
participate fairly in the global trade of 
REEs

3/15/2011





 Policy Oriented Recommendations

 Land use and permitting

 Exploration

 Research

 Recycling

 Foreign investment

 Governance

 Coherence of EU policies on raw materials

 Studying Stockpiling Options



 Don’t let rare earth hysteria blind us to other materials issues
 Rare Earths are the current (and real) hot issue – but not the only one

 Figure out what we really need
 Generate (coherent) policy and actions to secure supplies

 All available avenues

 Assess our ability to process materials if we get them  
 Assess our ability to manufacture once we have necessary 

materials  
 Others are, or are moving, ahead of the US in dealing with these 

topics
 China – aggressive export policies
 China, Japan, others – Stockpile planning
 South Korea – Stockpile consideration
 European Union – Systems thinking, stockpile consideration

 Defense implications are significant
 Include materials and manufacturing education as a policy and 

funding priority

…and the silence is deafening…



 Manufacturing is a critical element of the 
national economy

 And essential for national security

 Manufacturing requires

 Capital

 Materials

 Expertise

 Globalization and new technology have 
transformed the U.S. manufacturing picture

 Timing seems ideal for fundamental advances

 Presents both challenges and opportunities



Legislation Pending



 DMMI Members
 National Materials and Manufacturing Board (NMMB) 
 Board on Infrastructure and the Constructed Environment 

(BICE)
 DOD interest in fixed and forward bases, energy efficiency

 Other experts

 Supported by DOD Project Reliance
 DOD a consistent and long-standing supporter of NMMB (NMAB)
 Primary emphasis is on topics critical to DOD and national security
 Strong interest in NSF, DOE and other Federal Agency support and 

contributions

 Workshop/roundtable meetings
 Brainstorming most important current and future issues

 Access to leading experts; real-time, wide-ranging inputs

 Development of topics for deeper study  
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 A sample of topics identified to-date
 Information Framework for Integrated Computational 

Materials (Science and) Engineering

 Aviation Biofuels

 Smart Manufacturing  

 Biomaterials  

 Resilient and Sustainable Installations

 Materials and Manufacturing Sustainability (Industrial 
Base)

 National Nanoelectronics Manufacturing Capability

 New Approaches to Performance and Design Metrics

 Ultra-strong molecules and fibers  

 Innovation and Technology Transition



 Real need for coherent planning and  leadership

 Ongoing work of DOE and OSTP encouraging

 DOD Science and Technology community

 Always in the forefront and strongly supportive of 
research in materials and manufacturing

 Continues its active support of the National Academies 

 DOD policy and National policy on REE (and 
other critical materials) remain elusive

 Materials issues will not go away on their own
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Materials and Manufacturing:
Essential To Our Capabilities


