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ARL SPECIFICATIONS & STANDARDS OFFICE

• Current ARL Specifications & Standards Personnel
 Richard J. Squillacioti, Leader, is retiring in August
 Brian E. Placzankis is taking over as office lead
 William S. Lum
 *Chris E. Miller will begin assisting part time

• Best mechanism for Technology Transfer from R&D to the Soldier.
• Directly Supports Army Futures Command and the Warfighter.
• Specifications at ARL actively monitored and maintained & evolve 

to support changing requirements.
• Facilitates coordination between ARL technical subject matter 

experts and the end user community products or processes.

Presenter
Presentation Notes
Members of the ARL (ARMY-MR) Specifications & Standards Office

As I am sure you all know that [READ POINTS] – At ARL we use these words to justify our work and to get our management on board.
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ARL SPECIFICATIONS & STANDARDS OFFICE

WMRD TECHNICAL CAPABILITIES
METALS

CERAMICS
COATINGS

CORROSION
POLYMERS

COMPOSITES
VEHICLE COMPONENT TESTING

NONDESTRUCTIVE TESTING
ARMOR CHARACTERIZATION

BALLISTIC RANGES &
STATISTIANS

FABRICATED MATERIALS

S&SO WILL:
LEVERAGE  EVERYONE’S

EXPERTISE
ENGAGE & GUIDE
FILL IN GAPS as needed
SUPPORT / SERVICE

GOVERNMENT AGENCIES

Defense Logistics Agency (DLA) 
Defense Supply Center 
Philadelphia – DSCP

INDUSTRY
Producers / Manufacturers

Presenter
Presentation Notes
S&S WILL LEVERAGE EVERYONE EXPERTISE – WMRD / OTHER GOVERNMENT AGENCIES / DLA / INDUSTRY.
We have a Hugh advantage with our Technical Staff and their Capabilities
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A CRITICAL ELEMENT 

Delivering Science and Technology Applications to 
the Warfighter

Specifications & Standards
• Complete the acquisition cycle
• Transition emerging 

technologies to the Soldier
• Maintain technological edge 

and battlefield overmatch
• No Specs = No Transition

Presenter
Presentation Notes
Our Director, Dr. PERCONTI MENTIONS TRANSITION.  I have briefed our Division Chief, Branch Chiefs and our technical staff that the ARL S&SO is here to help them Transition their work to the Soldier.
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NEW  MATERIAL – POLICY / PROCESS INDUSTRY EXAMPLE

1. Collaborate with a Sponsor that has a Vehicle or Platform that is in production or 
will be in production in the near future or for repair or replacement.

2. Letter(s) of Endorsement are supplied indicating that the Sponsor would like to 
have the material characterized and validated in specific applications and will use the 
material on their vehicles/platform, if the full scale testing is acceptable.

3. The material must pass full scale testing including ballistics, fire/toxicity, and 
material properties.  The cost of this testing is supplied by the Producer or Sponsor.

4. If the material passes full scale testing the material will be detailed out in a 
specification.  The cost for developing the quality assurance provision (accept/reject 
criteria, required properties with minimum or maximum requirements, etc.) will be 
supplied by the ARL Specifications & Standards Office (OMA funds).

Presenter
Presentation Notes
How do we guarantee that we will be successful?? Before we develop a specification/standard we must have these in place. 

Explain each point.
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ARL S&SO PATHWAYS TO SUCCESS

Standardization Vectors:

I. Addressing problems received from the field that effect the Soldier directly.

II. Addressing problems that are received from other DoD agencies, i.e. 
Program Managers (PMs), Program Executive Office (PEOs).

III. Addressing problems that are received from technical lab personnel.

IV. Responding to Industry concerns on requirements, requests for clarification 
and interpretation of our documents.

V. Overage documents and procurement issues remain due to cancelled 
documents.  (Average age of documents 7+ years:  Policy requires that 
documents be reviewed every 5 years.)

Presenter
Presentation Notes
I also developed these pathways to ensure that we are looking at all the required areas that problems effect.
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ANNUAL DSP ACHIEVEMENT AWARDS

FY 1987 Win: Individual Achievement Award Winner; Army - Member of S&SO - U.S. Army Materials 
Technology Laboratory, Watertown, MA. 
FY 1993 Win: Organizational Achievement Award Winners; Army - The Materials Standardization 
Office, Materials Directorate, Army Research Laboratory, Watertown, MA. 
FY 1998 Win: Individual Achievement Award Winner; Army - Leader of S&SO - U.S. Army Research 
Laboratory, Aberdeen, MD. 

FY 2008 – TEAM GIVES ARMY A SUPERSONIC COLD SPRAY
• MIL-STD-3021,“Materials Deposition, Cold Spray”

FY 2009 – WARFIGHTERS NOW HAVE MORE AND BETTER STEEL
• MIL-DTL-32332 (MR), “Armor Plate, Steel, Wrought, Ultra-High-Hardness”
• MIL-PRF-32269 (MR), “Perforated Homogeneous Steel Armor” 
• MIL-DTL-12560J (MR), “Armor Plate, Steel, Wrought, Homogeneous (For Use in Combat-

Vehicles and for Ammunition Testing”
• MIL-DTL-46177C (MR), “Armor, Steel Plate and Sheet, Wrought, Homogeneous (1/8 to less 

than ¼ Inch Thick)”  INACTIVE FOR NEW DESIGN
• MIL-DTL-46100E (MR), “Armor Plate, Steel, Wrought, High-Hardness”

Presenter
Presentation Notes
FY 1987 Win: An individual when we were at Watertown.
FY 1993 Win: The S&SO won just before moving for Implementing Standardization Reform  
FY 1998 Win: An individual won for converting a detailed specification to a performance specification.  Was used in training classes to show how to convert to performance – Reform requirements.

FY 2008 Win: After the technical staff at ARL developed a successful operation / application of Cold Spray (design, fabricated, & set-up equipment) the S&SO had the initial idea to create a Manufacturing Process Standard.  A Team was formed, drafts were written & coordinated with key government and Industry stakeholders,  Justification Package was prepared to obtain approval from Standardization Executive. 

FY 2009 Win: Revise 3 Steel Armor Specs and created 2 new types: Performance spec for Perforated Steel and an Ultra-High Hardness Steel spec.   
THE TEAM’S work made it possible to expedite the procurement of armor for more than 14,000 vehicles.  
DUE to Standardization Reform few documents were being updated due to the lack of funding even though the technology for making steel evolved rapidly in the last 15 years. 
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ANNUAL DSP ACHIEVEMENT AWARDS

FY 2010 – A NEW TEST STANDARD CUTS THE EROSION OF ROTOR BLADE PROTECTIVE
MATERIALS

• MIL-STD-3033, “Particle/Sand Erosion Testing of Rotor Blade Protective Materials”
FY 2011 – NEW LIGHTWEIGHT ALUMINUM ALLOYS QUALIFY TO ARMOR MILITARY VEHICLES

• MIL-DTL-32375 (MR), “Armor Plate, Aluminum Alloy, 7085, Unweldable Appliqué”
• MIL-DTL-32341 (MR), “Armor Plate, Aluminum Alloy, 2xxx, Unweldable Appliqué”
• MIL-DTL-32262 (MR), “Armor Plate, Aluminum Alloy 6055 Weldable and Alloy 6061, Unweldable 

Applique”
• MIL-DTL-46027K (MR), ”Armor Plate, Aluminum Alloy, Weldable 5083, 5456, and 5059”
• MIL-DTL-32505 (MR), “Armor Plate, Aluminum, Alloys 7017 and 7020, Weldable”
• MIL-DTL-46063H (Notice of cancellation for new acquisition/design for replacement of AA7039)

FY 2012 – NEW STANDARDIZED ARMOR MATERIALS CUT COSTS AND IMPROVE SAFETY
• MIL-DTL-64154, “Laminate: Fiberglass-Fabric-Reinforced, Phenolic”
• MIL-DTL-32378, “Laminate: Unidirectional, Reinforced, Cross-Plied, Aramid Fiber, Plastic Armor 

Material”
• MIL-DTL-32398, “Laminate: Cross-Plied Ultra-High Molecular Weight Polyethylene Unidirectional 

Reinforced Plastic Armor.”

Presenter
Presentation Notes
FY 2010 Win:  Developed a New Test Standard [MIL-STD-3033] that Cuts the Erosion of Rotor Blade Protective Materials.  
Conflicts in Southwest Asia (SWA) have taken a toll on Army aviation components exposed to the harsh environments, EDROSION OF THE LEADING EDGE ON HELICOPTER BLADES. Developed a Team: ARL, U.S. Air Force Wright-Patterson AFB [WPAFB],
   Materials and Manufacturing Directorate [MMD], U.S. Army Aviation & Missile Research, Development  Engineering Center [AMRDEC],       Aviation Directorate [AED], &  University of Dayton Research Institute, Non Structural Materials Division
single largest logistics and maintenance burdens experienced by Army Aviation .  The total value of rotor blades that were at risk in SWA at that time was $328M.

SEE NEXT VU-GRAPH.  

FY 2011 Win:  Developed 5 new Aluminum Alloys – Inactivation Notice for an out dated alloy (AA7039)
Developed a TEAM  - Demand for Aluminum armor increased significantly due to the conflicts in SOUTH WEST ASIA.  Demand was more than the current specs could fulfill. Vehicles: M1114 & M1151 HMMWV,  Medium Tactical Vehicles, HEMTT A4, Stryker. MRAPs, spall liners.  Foreign Comparative Testing (FCT) Program. Received Endorsements from PEO CS&CSS, Combat Support & Combat Service Support , Marine Corps, PEO GCS: Program Executive - Office Ground Combat Systems 

FY 2012 Win #1: Developed three stringent specifications [MIL-DTL-64154, MIL-DTL-32378, MIL-DTL-32398] incorporating new, high-performing composite armor materials for use on armored vehicles and platforms.  New materials, such as, Shield-Strand S, Goldshield- 2016, ThermoBallistic A , Tensylon, Spectrashield –II, Dyneema, Tegris, etc.  GIVE EXAMPLE of IMITATIONS.  5000 Army & Marine MRAP Vehicles – plus ~ 45,000 future vehicles could realize a savings of $50M
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Kopp-Etchell’s Effect

9

APPROVED FOR PUBLIC RELEASE

Presenter
Presentation Notes
Effect of sand on the rotor blades
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ANNUAL DSP ACHIEVEMENT AWARDS (CONT.)

FY 2012 – NEW MILITARY COATINGS ENHANCE THE DURABILITY OF DoD ASSETS

• MIL-DTL-53039, “Coating, Aliphatic Polyurethane, Single Component, Chemical 
Agent Resistant”

• MIL-DTL-64159, “Camouflage Coating, Water Dispersible Aliphatic Polyurethane, 
Chemical Agent Resistant”

• MIL-PRF-32348, “Powder Coating, Camouflage Chemical, Agent Resistant Systems”
• MIL-DTL-53022, “Primer, Epoxy Coating, Corrosion Inhibiting Lead and Chromate 

Free”  
• MIL-DTL-53030, “Primer Coating, Epoxy, Water Based, Lead and Chromate Free”
• MIL-DTL-53084, “Primer, Cathodic Electrodeposition, Chemical Agent Resistant”
• MIL-DTL-11195H (MR), “Enamel, Lusterless, Fast Dry, VOC Compliant, (For Use on 

Ammunition and Other Metals)”
• MIL-P-14105E, “Paint, Heat-Resisting (For Steel Surfaces)”
• MIL-PRF-22750G, “Coating, Epoxy, High-Solids”
• MIL-DTL-53072, “Chemical Agent Resistant Coating (CARC) System Application 

Procedures and Quality Control Inspection”

Presenter
Presentation Notes
FY 2012 Win #2: Developed, validated, and implemented (through 10 specifications) a suite of superior coating products, for use on all DoD tactical equipment, that enhance durability and are environmentally friendly.  CARC primers & Top coats
DoD needed coatings for a variety of applications to meet current and upcoming National emissions standards and eliminate Volatile Hazardous air pollutants (VOHAPs).
To receive the required funding the TEAM submitted 5 proposals – DoD Corrosion Forum, Sustainable Painting Operations for the Total Army and Strategic Environmental R & D Program
Worked with Marine Corps, NAVAIR, GSA, raw material suppliers and paint vendors
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FY 2013 – NEW PERFORMANCE SPECIFICATIONS PROVIDE FOR ENVIRONMENTALLY
SAFE AND COST-EFFECTIVE CLEANERS

• MIL-PRF-32359, "Cleaner, General for Ground Vehicles and Ground Support Equipment, 
Hazardous Air Pollutant (HAP)-Free"

• MIL-PRF-32405 (MR), “Cleaner, Hand Wipe, for Aviation and Missile Systems, Metallic 
Substrates, Low or Exempt VOC“

FY 2013 – REVISED SPECIFICATION PROVIDES “GREEN” METHODS FOR PRETREATING
METALS

• TT-C-490F, “Chemical Conversion Coatings And Pretreatments For Metallic Substrates 
(Base For Organic Coatings)”,   [Best of the Best] 

FY 2014 – NEW SPECIFICATION FOR ALUMINUM-BASED POWDERS FOR COLD SPRAY
DEPOSITION SAVES MILLIONS OF DOLLARS

• MIL-DTL-32495, “Aluminum-Based Powders for Cold Spray Deposition” 

FY 2015 – REVISION OF DoD DESIGN CRITERIA STANDARD: NOISE LIMITS
• MIL-STD-1474, “Design Criteria: Noise Limits”  [HRED document]

ANNUAL DSP ACHIEVEMENT AWARDS (CONT.)

Presenter
Presentation Notes
FY 2013 Win #1: Developed two performance specifications [MIL-PRF-32359 & MIL-PRF-32405 (MR)] for organic cleaners for ground vehicles, aviation/missile systems, and support equipment. The specifications will enable DoD to obtain environmentally safe cleaners and cleaning processes that do not have the materials compatibility issues or process impacts of cleaners containing HAPs or VOCs. 

FY 2013 Win #2: Revised TT-C-490E. The specification now contains provisions to qualify surface preparation and pretreatments for all metals used across DoD, rather than for steel only. The new overarching finishing specification allows and encourages the use of hexavalent chrome-free technologies and economical green methods for cleaning and pretreating metals. 

FY 2014 Win: Developed a new military specification, MIL-DTL-32495, “Aluminum-Based Powders for Cold Spray Deposition,” that covers the requirements for procuring aluminum and aluminum-based alloy powders. �
FY 2015 Win – HRED: Revised MIL-STD-1474 for noise limits. A study revealed that the Department of Veterans Affairs (VA) was spending one billion dollars per year on hearing loss claims. The Office of the Secretary of Defense requested each of the services investigate ways to reduce noise from military equipment to prevent or lessen hearing loss injuries. This cross-service team updated the military standard for noise limits, and as a result of the team’s work, the VA can expect a reduced number of claims related to hearing loss. 
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Laminated Polypropylene Composite Armor

FY 2016 – LAMINATED POLYPROPYLENE COMPOSITE ARMOR
• MIL-DTL-32549, “Laminate: Multi-layer Polypropylene Thermoplastic Composite Armor”

GOAL: Characterize a polypropylene tape-based laminated material (fiber) along 
with documented quality assurance parameters for the final armor panel. 

This standardization effort enhances two aspects of DOD acquisition: 
(1) Increasing the robustness of the industrial base for DOD armor material by adding an 

additional qualified product to the supplier base and 
(2) Reducing the time to manufacture in an emergency situation. 

It also; 
(a) Ensures future polypropylene material bought by the DoD meets acceptable performance quality standards.
(b) Ensures that the Army is getting an adequate supply of high-quality composite armor produced by the most 

effective processing available today.
(c) Will provide some assurance that the materials procured will provide our soldiers with the expected level of 

armor protection they need and deserve. 
(d) Effort should reduce the possibility of inferior or counterfeit materials from being procured. 

Presenter
Presentation Notes
Continuing success in publishing detailed specs for another new & improved composite material, the Team focused on a moderate-performing , lower cost alternative using a polypropylene polymer., namely Tegris.  This product was found through full-scale ballistic testing to offer a reasonable compromise between weight, cost and urgent capacity escalation – Very important for future mobilization.
Quicker procurement of composite armor using Tegris., a product of Milliken. 



UNCLASSIFIED: Approved for Public Release; Distribution is Unlimited

UNCLASSIFIED: Approved for Public Release; Distribution is Unlimited The Nation’s Premier Laboratory for Land Forces

QUESTIONS

ARL SPECIFICATIONS & STANDARDS OFFICE
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Thanks!

ARL SPECIFICATIONS & STANDARDS OFFICE
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