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  BUDGET ACTIVITY  
2 - Applied Research  

PE NUMBER AND TITLE  
0602105A - MATERIALS TECHNOLOGY  
0602105A  
MATERIALS TECHNOLOGY  

 
COST (In Thousands)  

FY 2007  
Estimate  

FY 2008  
Estimate  

FY 2009  
Estimate  

FY 2010  
Estimate  

FY 2011  
Estimate  

FY 2012  
Estimate  

FY 2013  
Estimate  

  Total Program Element (PE) Cost  62254 64517 26985 28384 28658 26079 25552 
H7B  Advanced Materials Initiatives (CA)  40625 46026   
H7G  NANOMATERIALS APPLIED RESEARCH  5013 4873 5010 5177 5289 5367 5499 
H84  MATERIALS  16616 13618 21975 23207 23369 20712 20053 
 
A. Mission Description and Budget Item Justification: This program element (PE) funds research and evaluation of materials technologies for armor and armaments that will 
significantly enhance the survivability and lethality of Future Force systems and where feasible, can be exploited to enhance the Current Force.  This PE builds on the materials 
research transitioned from PE 0601102 (Defense Research Sciences) H42 (Materials and Mechanics) project and applies it to specific Army platforms and the individual Soldier.  
Project H84 is directed toward developing materials technology that contributes to making heavy forces lighter and more deployable and light forces more lethal and survivable.  
Project H84 provides the technology base required for solving materials-related problems in individual Soldier support equipment, armor (Soldier/vehicle), armaments, aircraft, 
ground and combat vehicles, and combat support.  Project H7G funds the collaborative research efforts in nanomaterials technology between the Army Research Laboratory and 
the Institute for Soldier Nanotechnologies (ISN) at the Massachusetts Institute of Technology and the ISN industry partners.  The effort is focused specifically on the improvement 
in individual Soldier protection.  Work in this PE is related to and fully coordinated with efforts in PE 0602618 (Ballistics Technology), PE 0602601 (Combat Vehicle and 
Automotive Technology), PE 0602782 (Command, Control, Communications Technology), PE 0602786 (Warfighter Technology), PE 0603001 (Warfighter Advanced 
Technology), PE 0603004 (Weapons and Munitions Advanced Technology), PE 0603005 (Combat Vehicle Advanced Technology), PE 0603008 (Command, Control, 
Communications Advanced Technology), and PE 0708045 (Manufacturing Technology).     
  
Work in this project is performed by the Army Research laboratory and is intended to transition materials technologies and support the Army materiel efforts at the Armaments 
Research, Development, and Engineering Center, Picatinny Arsenal, NJ; the Tank and Automotive Research, Development, and Engineering Center, Warren, MI; the Aviation 
and Missile Research, Development, and Engineering Center, Huntsville, AL; the Natick Soldier Research, Development, and Engineering Center, Natick, MA; the Edgewood 
Chemical and Biological Center, Edgewood, MD; and the Communications and Electronics Research, Development, and Engineering Center, Fort Monmouth, NJ.   
  
The cited work is consistent with the Director, Defense Research and Engineering Strategic Plan, the Army Modernization Strategy and the Army Science and Technology Master 
Plan.  
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B. Program Change Summary  
  

FY 2007   FY 2008   FY 2009     

Previous President's Budget (FY 2008/2009)  60102 18614 19029   

Current BES/President's Budget (FY 2009)  62254 64517 26985   

Total Adjustments  2152 45903 7956   

     Congressional Program Reductions  -427    

     Congressional Rescissions     

     Congressional Increases  46330    

     Reprogrammings  3454    

     SBIR/STTR Transfer  -1302    

     Adjustments to Budget Years  7956   

FY09 was increased for research of composite ceramic materials for body armor as well as reactive and electromagnetic vehicle armor technologies.   
  
Twenty-four FY08 congressional adds totaling $46330 were added to this PE.    
  
($400)   Control System-for Laser Powder Deposition     
($400)   Improvised Explosive Device Simulation In Different Solis   
($480)   Novel Extremity Body Armor   
($800)   Advanced Lightweight Transparent Armor for Tactical Wheeled Vehicles and Force Protection   
($1000)  Cold Spray Wear Coating for FCS   
($1200)  Cutting Tools for Aerospace Materials   
($1200)  Project Kryptolite   
($1350)  Titanium Fabrication for Military/Industrial Equipment   
($1500)  Multi-scale Modeling of Impact Resistant Materials for Body Armor   
($1600)  Enhanced Holographic Imaging Program   
($1600)  Lightweight Motors for the Future Combat System   
($1600)  Nanomanufacturing of Multifunctional Sensors   
($1600)  Ultra Lightweight Metallic Armor   
($2000)  3D Woven Ballistic Materials for Future Combat Systems   
($2000)  Advanced Materials Development and Manufacturing of Body Armor   
($2000)  Complex-shaped Armor for Soldier Torso and Extremity Protection   
($2000)  Next Generation Lightweight Electric Drive Systems for Army Weapons   
($2000)  Polymer Center of Excellence for Blast-Ballistic Protective Armor   
($2400)  Advanced Ceramic Surface Engineering for Helicopter Compressor Blades   
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($2400)  Nickel Boron Coating-Technology for Army Weapons   
($2400)  Ultra-Endurance Coating   
($4000)  Nanotechnologies Initiative   
($4000)  Protection Against Improvised Explosive Devices   
($6400)  Future Affordable Multi-Utility Materials for the Army  Future Combat Systems  



 

 
0602105A (H7G) Item No. 5 Page 4  of  7 Exhibit R-2a 
NANOMATERIALS APPLIED RESEARCH 86 Budget Item Justification 
   

  

 

  ARMY RDT&E BUDGET ITEM JUSTIFICATION (R2a Exhibit)  
Budget Item Justification  
Exhibit R-2a  

February 2008  
  

BUDGET ACTIVITY  
2 - Applied Research  

PE NUMBER AND TITLE  
0602105A - MATERIALS TECHNOLOGY  
0602105A (H7G)  
NANOMATERIALS APPLIED RESEARCH  

PROJECT  
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COST (In Thousands)  

FY 2007  
Estimate  

FY 2008  
Estimate  

FY 2009  
Estimate  

FY 2010  
Estimate  

FY 2011  
Estimate  

FY 2012  
Estimate  

FY 2013  
Estimate  

H7G  NANOMATERIALS APPLIED RESEARCH  5013 4873 5010 5177 5289 5367 5499 
 
A. Mission Description and Budget Item Justification: This project funds the integration of government and industry scientific capabilities on research to advance innovative 
nanomaterials technologies and exploit breakthroughs in nanomaterials basic research toward improving future Soldier program's survivability, lethality, and sustainability.  This 
project funds collaborative research in nanomaterials technology between the Army Research Laboratory (ARL), the Institute for Soldier Nanotechnologies (ISN), at the 
Massachusetts Institute of Technology, and the ISN industry partners.  The research is focused on nanomaterials and includes the development of models to facilitate the 
exploration of concepts for improving individual Soldier protection.  Nanomaterial research holds promise in providing the capability to tailor the mechanical and thermal 
response of materials to enable desired performance improvements specific to the application of interest.    
  
Work in this project is performed by the Army Research Laboratory (ARL).  
  
The cited work is consistent with the Director, Defense Research and Engineering Strategic Plan, the Army Modernization Strategy and the Army Science and Technology Master 
Plan.  
 
  

Accomplishments/Planned Program:  
  

FY 2007  FY 2008  FY 2009  
Devise and validate improved, physics-based, materials property models, and concepts for multifunctional, lightweight and responsive 
hierarchical material technologies, and exploit breakthroughs in nanomaterials and multifunctional fiber processing technologies (e.g., 
scale-up of processes and fabrication into woven materials) to enable revolutionary future Soldier program's protection capabilities.  
Coordinated research program conducted internally by ARL and externally through a collaborative effort with ISN and ISN industry 
partners.  In FY07, matured multi-functional materials concepts to include addressing scalable processing and fabrication methods; 
improved nanomaterials ingredients for sensor applications; and quantified  performance of nanoengineered composite fabrics.  In FY08, 
research technologies to enable multifunctional designs utilizing multiple nanomaterial constituents.  In FY09, will validate performance 
enhancements enabled through insertion of nanomaterials constituents in scalable processes.   

5013 4760 5010 

Small Business Innovative Research/Small Business Technology Transfer Programs  113  
Total  5013 4873 5010 
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COST (In Thousands)  

FY 2007  
Estimate  

FY 2008  
Estimate  

FY 2009  
Estimate  

FY 2010  
Estimate  

FY 2011  
Estimate  

FY 2012  
Estimate  

FY 2013  
Estimate  

H84  MATERIALS  16616 13618 21975 23207 23369 20712 20053 
 
A. Mission Description and Budget Item Justification: This project provides the technical foundation for materials technology in metals, ceramics, polymers, and composites 
that are essential for lethal and survivable Future Force Systems, and where feasible, can be exploited to enhance Current Force capabilities.  In order to meet the challenge of 
Army transformation, new systems must be significantly lighter, more deployable and more sustainable. Achieving such systems requires new material and structural solutions 
that offer significant weight reduction with improved performance, durability, and cost reduction for application to individual Soldier support equipment, armor (Soldier/vehicle), 
armaments, aircraft, ground combat vehicles, and combat support equipment.  This project will address these needs through: nanomaterials research across the spectrum of 
applications to improve performance; improved, physics-based, material, mechanical, and structural models; high strain rate material characterization techniques; non-destructive 
inspection/evaluation technologies; new high strength/temperature materials and coatings; and advanced fabrication/processing methodologies.  Applied research efforts are 
focused in armor/armament materials, as well as lightweight structural materials and materials affording protection against chemical, biological, or directed energy threats.  
Overarching goals of this material research are to provide optimized lightweight armor structures, improved affordable processing methods, and the development of modeling and 
simulation tools to facilitate future design efforts in support of Future Force systems.    
  
The work is conducted by the Army Research Laboratory, at its Aberdeen Proving Ground, MD, and Hampton, VA, locations, and provides required technologies for advanced 
development programs at the Armaments Research, Development, and Engineering Center, Picatinny Arsenal, NJ; the Tank and Automotive Research, Development, and 
Engineering Center, Warren, MI; the Aviation and Missile Research, Development, and Engineering Center, Huntsville, AL; the Natick Soldier Research, Development, and 
Engineering Center, Natick, MA; the Edgewood Chemical and Biological Center, Edgewood, MD; and the Communications and Electronics Research, Development, and 
Engineering Center (CERDEC), Ft. Monmouth, NJ.    
  
The cited work is consistent with the Director, Defense Research and Engineering Strategic Plan, the Army Modernization Strategy and the Army Science and Technology Master 
Plan.  
 
  

Accomplishments/Planned Program:  
  

FY 2007  FY 2008  FY 2009  
Optimize lightweight armor materials/structures, processing methodology, and modeling and simulation tools to enable formulation of 
lightweight, frontal, and structural armors that will revolutionize the survivability of Current and Future Force platforms and tactical 
vehicles.  In FY07, evaluated these multi-material assemblies against ballistic, mine blast, and other emerging threats. Investigated and 
conducted experiments and analysis to accelerate composite ceramic armor for the current and future force combat and tactical wheeled 
vehicles.  In FY08, devise processing capabilities to fabricate multi-layer and hybrid materials; prove ballistic multi-hit capability while 
maintaining single hit performance; show capability to fabricate constant-radius, curved, transparent ceramic plates, and apply advanced 
polishing techniques.  In FY09, will evaluate transparent armors and multi-layer/hybrid materials options against current and emerging 
threats; will provide computational models and simulations of lightweight air supported structures that allow for improved planning, and 
reduce the number of prototypes needed to develop new lightweight highly mobile medical tent systems.   

7232 5047 5108 
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PROJECT  
H84  

Optimize lightweight armor materials and defeat mechanisms against emerging threats to enable affordable design of future 
multifunctional ballistic protective systems for the future Soldier.  Provide quantitative scientific basis for modeling and simulation that 
result in new lethal mechanisms/protection schemes for the individual warfighter.  In FY07, validated simulation and designed tools for 
individual warfighter protection and lethality applications and transitioned promising first generation protection/lethality concepts to 
development community.  In FY08, show simulation capability for multiple density target with complex projectile failures; and 
incorporate low density surrogate and multi-density range targets into assessment methodology.  In FY09, will increase fidelity of 
simulation capability and transition second generation protection/lethality concepts to development community.   

2550 2650 2730 

Design, validate, and optimize advanced materials (ceramic, composite, polymers, lightweight and high-strength metals) and processing 
techniques for smaller but more lethal penetrators/warheads and affordable, lightweight high performance armaments for revolutionary 
weapons effectiveness in urban and irregular operations.  In FY07, matured processes and techniques for fabricating ultra-fine grain 
materials that resulted in penetrators with improved strength and stiffness;  identified and demonstrated a process for application of an 
erosion-resistant appliqué on a lightweight composite cylinder to enable future lightweight armaments.  In FY08, explore micro-
mechanics effects of blast and impact shock on prospective warhead and projectile materials; examine methods for controlled 
fragmentation of projectile body materials; fabricate long metal matrix composite (MMC) sections with advanced liner material and 
perform full scale experimental validation of MMC tube.  In FY09, will design material system to provide the desired multi-functional 
capability to enhance damage on relevant targets and conduct benchmark experiments with that material system.  

4334 4165 4298 

Design and optimize electro-ceramic materials and processing techniques for integration by CERDEC into advanced antennas that will 
enable affordable and reliable command, control and communications (C3) for Current and Future Force platforms.  In FY07, investigated 
novel material concepts to increase the temperature stability of active thin film materials.  In FY08, design and prove a materials reactor to 
grow thin films for tunable devices; characterize microstructural, interfacial and surface properties of the grown films.  In FY09, will 
develop unique growth process science to achieve compositionally graded perovskite oxide thin film materials and will integrate the 
material into a specialized device structure.  

500 500 500 

Mature and scale-up nanomaterials processes, fabrication, characterization and performance measures to enable revolutionary concepts for 
Future Force lethality and survivability beyond those addressed for individual Soldier protection in Project H7G.  In FY07, advanced 
design capabilities for advanced nanomaterials and validated scalable processing methods; investigated effects of nanoengineering on the 
mechanical and physical properties of composite materials; quantified effects of nanomaterial modified coating systems on materials 
performance; modified and matured improved physics-based nanomaterials property models.  In FY08, perform parametric processing 
studies of advanced nanomaterial compositions; apply modeling results to the maturation of reactive materials; assess and validate 
performance of nanoengineered composite materials for survivability and lethality applications.  In FY09, will scale-up the process 
methodology for fabricating fully-dense, boron carbide plates; will perform microstructural and mechanical property characterization.  

2000 1255 1346 

Armor Materials: In FY09, will investigate composite ceramic materials to increase body armor performance while reducing weight. For 
ground combat and tactical wheeled vehicles, design and assess materials for reactive armor effectors to reduce fratricide and increase 
performance; for electromagnetic armors: develop materials capabilities for better coils and field adaptability to reduce weight and 
increase performance.  Design and develop multifunctional materials for hybrid armor systems that provide dual threat protection 
capability against kinetic energy and chemical energy threats.  Material technologies for reactive armor and electromagnetic armor design 
solutions will be used in PE 0602618 (H80), and PE 0602601 (C05).  

7993 

Small Business Innovative Research/Small Business Technology Transfer Programs  1  
Total  16616 13618 21975 
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