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MISSILE DEFENSE AGENCY (MDA) 

16.C Small Business Technology Transfer (STTR) 

Proposal Submission Instructions 
 

 

INTRODUCTION 

 

The Missile Defense Agency's (MDA) mission is to develop, test, and field an integrated, layered, 

ballistic missile defense system (BMDS) to defend the United States, its deployed forces, allies, and 

friends against all ranges of enemy ballistic missiles in all phases of flight.  

 

The MDA Small Business Technology Transfer (STTR) Program is implemented, administrated, and 

managed by the MDA SBIR/STTR Program Management Office (PMO), located within Advanced 

Technology (DV).  Specific questions pertaining to the administration of the MDA STTR Program should 

be submitted to:  

 

Missile Defense Agency  

SBIR/STTR Program Office 

MDA/DVR 

Bldg 5224, Martin Road 

Redstone Arsenal, AL 35898 

 

Email:  sbirsttr@mda.mil 

Phone:  256-955-2020 

 

Proposals not conforming to the terms of this Announcement will not be considered.  MDA reserves the 

right to limit awards under any topic, and only those proposals of superior scientific and technical quality 

will be funded.  Only Government personnel with active non-disclosure agreements will evaluate 

proposals.  MDA reserves the right to withdraw from negotiations at any time prior to contract award. 

 

Please read the entire DoD Announcement and MDA instructions carefully prior to submitting your 

proposal. Please go to https://www.sbir.gov/about/about-sttr#sttr-policy-directive to read the STTR Policy 

Directive issued by the Small Business Administration. 

 

Federally Funded Research and Development Centers (FFRDCs) and Support Contractors 

 

The offeror's attention is directed to the fact that non-Government advisors to the Government may 

review and provide support in proposal evaluations during source selection.  Non-Government advisors 

may have access to the offeror's proposals, may be utilized to review proposals, and may provide 

comments and recommendations to the Government's decision makers.  These advisors will not establish 

final assessments of risk and will not rate or rank offeror's proposals.  They are also expressly prohibited 

from competing for MDA SBIR or STTR awards in the SBIR/STTR topics they review and/or on which 

they provide comments to the Government. 

 

All advisors are required to comply with procurement integrity laws.  Non-Government technical 

consultants/experts will not have access to proposals that are labeled by their proposers as "Government 

Only."  Pursuant to FAR 9.505-4, the MDA contracts with these organizations include a clause which 

requires them to (1) protect the offeror’s information from unauthorized use or disclosure for as long as it 

remains proprietary, and (2) refrain from using the information for any purpose other than that for which 

it was furnished.  In addition, MDA requires the employees of those support contractors that provide 

mailto:sbirsttr@mda.mil
https://www.sbir.gov/about/about-sttr#sttr-policy-directive
https://www.acquisition.gov/far/html/Subpart%209_5.html
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technical analysis to the SBIR/STTR Program to execute non-disclosure agreements.  These agreements 

will remain on file with the MDA SBIR/STTR PMO. 

 

Non-Government advisors will be authorized access to only those portions of the proposal data and 

discussions that are necessary to enable them to perform their respective duties.  In accomplishing their 

duties related to the source selection process, employees of the aforementioned organizations may require 

access to proprietary information contained in the offeror’s proposals. 

 

OFFEROR SMALL BUSINESS ELIGIBILITY REQUIREMENTS 

 

Each offeror must qualify as a small business at time of award per the Small Business Administration’s 

(SBA) regulations at 13 CFR 121.701-121.705 and certify to this in the Cover Sheet section of the 

proposal.  Additionally, in accordance with SBA STTR Program Policy Directive dated 24 February 

2014, offerors must re-certify at certain points during the Phase I and Phase II period of performance to 

ensure that the awardee is in compliance with the program’s requirements.   

 

SBA Company Registry 

 

Per the STTR Policy Directive, all STTR applicants are required to register their firm at SBA’s Company 

Registry prior to submitting an application.  Upon registering, each firm will receive a unique control ID 

to be used for submissions at any of the 11 participating agencies in the SBIR or STTR programs.  For 

more information, please visit the SBA’s Firm Registration Page:  http://www.sbir.gov/registration. 

 

Performance Benchmark Requirements for Phase I Eligibility 

 

MDA does not accept proposals from firms that are currently ineligible for Phase I awards as a result of 

failing to meet the benchmark rates at the last assessment.  Additional information on Benchmark 

Requirements can be found in the DoD Announcement. 

 

ORGANIZATIONAL CONFLICTS OF INTEREST (OCI) 

 

The basic OCI rules are covered in FAR 9.5 as follows (the Contractor is responsible for compliance): 

 

(1) the Contractor's objectivity and judgment are not biased because of its present or planned interests 

which relate to work under this contract; 

 

(2) the Contractor does not obtain unfair competitive advantage by virtue of its access to non-public 

information regarding the Government's program plans and actual or anticipated resources; and 

 

(3) the Contractor does not obtain unfair competitive advantage by virtue of its access to proprietary 

information belonging to others. 

 

All other applicable rules under the FAR Section 9.5 apply to Contractors. 

 

USE OF FOREIGN NATIONALS 

 

See the “Foreign Nationals” section of the DoD program announcement for the definition of a Foreign 

National (also known as Foreign Persons).  

 

ALL offerors proposing to use foreign nationals MUST disclose this information regardless of 

whether the topic is subject to export control restrictions.  Identify any foreign citizens or 

http://www.sbir.gov/registration
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individuals holding dual citizenship expected to be involved on this project as a direct employee, 

subcontractor, or consultant.  For these individuals, please specify their country of origin, the type of 

visa or work permit under which they are performing and an explanation of their anticipated level of 

involvement on this project.  You may be asked to provide additional information during negotiations in 

order to verify the foreign citizen’s eligibility to participate on a STTR contract.  Supplemental 

information provided in response to this paragraph will be protected in accordance with the Privacy Act 

(5 U.S.C. 552a), if applicable, and the Freedom of Information Act (5 U.S.C. 552(b)(6)). 

 

Proposals submitted with a foreign national listed will be subject to security review during the contract 

negotiation process (if selected for award).  If the security review disqualifies a foreign national from 

participating in the proposed work, the contractor may propose a suitable replacement.  In the event a 

proposed foreign person is found ineligible to perform proposed work, the contracting officer will advise 

the offeror of any disqualifications but may not disclose the underlying rationale. 

 

EXPORT CONTROL RESTRICTIONS 

 

The technology within some MDA topics is restricted under export control regulations including the 

International Traffic in Arms Regulations (ITAR) and the Export Administration Regulations (EAR).  

ITAR controls the export and import of listed defense-related material, technical data and services that 

provide the United States with a critical military advantage.  EAR controls military, dual-use and 

commercial items not listed on the United States Munitions List or any other export control lists.  EAR 

regulates export controlled items based on user, country, and purpose.  You must ensure that your firm 

complies with all applicable export control regulations.  Please refer to the following URLs for additional 

information: http://www.pmddtc.state.gov/regulations_laws/itar.html and 

http://www.bis.doc.gov/index.php/regulations/export-administration-regulations-ear.  

 

Proposals submitted to export control-restricted topics will be subject to security review during the 

contract negotiation process (if selected for award).  In the event a firm is found ineligible to perform 

proposed work, the contracting officer will advise the offeror of any disqualifications but may not 

disclose the underlying rationale. 

 

CLAUSE H-08 PUBLIC RELEASE OF INFORMATION (Publication Approval) 

 

Clause H-08 pertaining to the public release of information is incorporated into all MDA SBIR and STTR 

contracts and subcontracts without exception.  All materials which relate to work performed by the 

contractor under MDA SBIR and STTR contracts must be submitted to MDA for review and approval 

prior to release to the public.  Subcontractor public information materials must be submitted for approval 

through the prime contractor to MDA. 

 

FLOW-DOWN OF CLAUSES TO SUBCONTRACTORS 

 

The clauses to which the prime contractor and subcontractors are required to comply include, but are not 

limited to the following clauses: MDA clause H-08, DFARS 252.204-7000, and DFARS clause 252.204-

7012. 

 

Confirm in your proposal that you will comply with the requirement to flow down, by contractual 

agreement with your subcontractors, all contract clauses and provisions which require flow down, 

including those specifically listed above.     

 

Confirm also that you have received from your subcontractor written agreement that they will receive and 

comply with the clauses listed above.   

http://www.pmddtc.state.gov/regulations_laws/itar.html
http://www.bis.doc.gov/index.php/regulations/export-administration-regulations-ear
http://www.acq.osd.mil/dpap/dars/dfars/html/current/252204.htm#252.204-7000
http://www.acq.osd.mil/dpap/dars/dfars/html/current/252204.htm#252.204-7012
http://www.acq.osd.mil/dpap/dars/dfars/html/current/252204.htm#252.204-7012
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These must be flowed down to each of your subcontractor exactly, without exception or modification of 

the wording.  Unless otherwise stated, the technology involved with the performance of your contract is 

controlled unclassified information.   

 

OWNERSHIP ELIGIBILITY 
 

Prior to award, the Missile Defense Agency may request business/corporate documentation to assess 

ownership eligibility as related to the requirements of the Guide to SBIR/STTR Program Eligibility.  

These documents include, but may not be limited to, the Business License; Articles of Incorporation or 

Organization; By-Laws/Operating Agreement; Stock Certificates (Voting Stock); Board Meeting Minutes 

for the previous year; and a list of all board members and officers.  If requested by MDA, the contractor 

shall provide all necessary documentation for evaluation prior to SBIR/STTR award.  Failure to submit 

the requested documentation may lead to loss of consideration or award. 

 

FRAUD, WASTE, AND ABUSE 

 

To Report Fraud, Waste, or Abuse, Please Contact: 

  

MDA Fraud, Waste & Abuse 

Hotline: (256) 313-9699 

MDAHotline@mda.mil  

 

DoD Inspector General (IG) Fraud, Waste & Abuse 

Hotline: (800) 424-9098 

hotline@dodig.mil  

 

Additional information on Fraud, Waste and Abuse may be found in the DoD Instructions of this 

announcement; sections 3.6 and 4.19. 

 

PROPOSAL FUNDAMENTALS 

 

Proposal Submission 

All proposals MUST be submitted online using the DoD SBIR/STTR submission system 

(https://sbir.defensebusiness.org).  Any questions pertaining to the DoD SBIR/STTR submission system 

should be directed to the DoD SBIR/STTR Help Desk at sbirhelp@bytecubed.com or 1-800-348-0787. 

 

Classified Proposals 

Classified proposals are not accepted under the MDA SBIR/STTR Program.  Contractors currently 

working under a classified MDA SBIR/STTR contract must use the security classification guidance 

provided under that contract to verify new SBIR/STTR proposals are unclassified prior to submission.  

Phase I contracts are not typically awarded for classified work.  However, in some instances, work being 

performed on Phase II contracts will require security clearances.  If a Phase II contract will require 

classified work, the proposing firm must have a facility clearance and appropriate personnel clearances in 

order to perform the classified work.  For more information on facility and personnel clearance 

procedures and requirements, please visit the Defense Security Service Web site at: 

http://www.dss.mil/index.html.  

 

Communication 

mailto:MDAHotline@mda.mil
mailto:hotline@dodig.mil
https://sbir.defensebusiness.org/
mailto:sbirhelp@bytecubed.com
http://www.dss.mil/index.html
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All communication from the MDA SBIR/STTR PMO will originate from the sbirsttr@mda.mil email 

address.  Please white-list this address in your company’s spam filters to ensure timely receipt of 

communications from our office.   

 

Proposal Status 

The MDA SBIR/STTR PMO will distribute selection and non-selection email notices to all firms who 

submit a MDA SBIR/STTR proposal.  The email will be distributed to the “Corporate Official” and 

“Principal Investigator” listed on the proposal Cover Sheet.  MDA cannot be responsible for notification 

to a company that provides incorrect information or changes such information after proposal submission. 

 

Debriefing 

MDA offers debriefings to unsuccessful offerors in accordance with Federal Acquisition Regulation 

(FAR) Subpart 15.5.  Requests for debriefing must be submitted in writing to the MDA SBIR/STTR 

PMO within 30 calendar days of non-selection notification.  Non-selection notifications will provide 

instructions for requesting a proposal debriefing. 

 

Discretionary Technical Assistance (DTA) 

Section 9(b) of the SBIR and STTR Policy Directives allows agencies to enter into agreements with 

vendors to provide technical assistance to SBIR or STTR awardees, which may include access to a 

network of scientists and engineers engaged in a wide range of technologies or access to technical and 

business literature available through on-line databases.  

 

MDA permits award recipients to obtain technical assistance in accordance with the SBIR and STTR 

Policy Directives through MDA.  Alternatively, an SBIR or STTR firm may acquire the technical 

assistance services described above on its own.  Firms must request this authority from MDA and 

demonstrate in its SBIR or STTR proposal that the individual or entity selected can provide the specific 

technical services needed.  In addition, costs must be included in the cost volume of the offeror’s 

proposal.  The DTA provider may not be the requesting firm, an affiliate of the requesting firm, an 

investor of the requesting firm, or a subcontractor or consultant of the requesting firm otherwise required 

as part of the paid portion of the research effort (e.g. research partner or research institution).  

  

If the awardee demonstrates this requirement sufficiently, MDA will permit the awardee to acquire such 

technical assistance itself, in an amount up to $5,000 per year, as an allowable cost of the SBIR or STTR 

award.  The per year amount will be in addition to the award and is not subject to any profit or fee by the 

requesting firm and is inclusive of all indirect rates.  The per-year amount is based on the original contract 

period of performance and does not apply to period of performance extensions.  Requests for DTA 

funding outside of the Phase I or Phase II proposal submission will not be considered. 

 

PHASE I PROPOSAL GUIDELINES 

 

The DoD SBIR/STTR Proposal Submission system (available at https://sbir.defensebusiness.org) will 

lead you through the preparation and submission of your proposal.  Read the front section of the DoD 

announcement for detailed instructions on proposal format and program requirements.  Proposals not 

conforming to the terms of this announcement will not be considered.  

 

MAXIMUM PHASE I PAGE LIMIT FOR MDA IS 20 PAGES 

 

Any pages submitted beyond the 20-page limit within the Technical Volume (Volume 2) will not be 

evaluated.   

 

mailto:sbirsttr@mda.mil
https://www.federalregister.gov/articles/2012/08/06/2012-18119/small-business-innovation-research-program-policy-directive#h-30
https://sbir.defensebusiness.org/
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Phase I Proposal 

 

A complete Phase I proposal consists of four volumes:  

  Volume 1: Proposal Cover Sheet (does not count towards maximum page limit) 

  Volume 2: Technical Volume 

  Volume 3: Cost Volume (does not count towards maximum page limit) 

Volume 4: Company Commercialization Report (does not count towards maximum page limit) 

 

MDA intends for the Phase I effort to determine the merit and technical feasibility of the concept.  The 

contract period of performance for Phase I shall be six (6) months, and the award shall not exceed 

$100,000.  A Phase I Option may be submitted with a period of performance of six (6) months and an 

amount not to exceed $25,000.  This option may or may not be exercised at the sole discretion of the 

agency.  A list of topics currently eligible for proposal submission is included in these instructions, 

followed by full topic descriptions.  These are the only topics for which proposals will be accepted at this 

time.  

 

References to Hardware, Computer Software, or Technical Data 

In accordance with the STTR Directive, STTR contracts are to conduct feasibility-related experimental or 

theoretical R/R&D related to described agency requirements.  The object of the Phase I is to determine 

the scientific and technical merit and feasibility of the proposed effort and quality of performance of the 

Small Business Concern.  It is not for formal end-item contract delivery, and ownership by the 

Government of your hardware, computer software, or technical data. 

 

Based on this, in your technical proposal, do not use the term "Deliverables" when referring to your 

hardware, computer software, or technical data.  Instead use the term: “Products for Government Testing, 

Evaluation, Demonstration, and/or possible destructive testing.”  

 

The standard formal deliverables for a Phase I are the Report of Invention and Disclosure, Certificates of 

Compliance, Computer Software Product (normally not applicable for a Phase I), Prototype Design and 

Operation Document (normally not applicable for a Phase I,) Monthly Reports for months 1 through 4, 

Draft Final Report for month 5, and Final Report for month 6. 

 

PHASE I PROPOSAL SUBMISSION CHECKLIST 

 

All of the following criteria must be met or your proposal will be REJECTED. 

 

____1. The following have been submitted electronically through the DoD submission site by 6:00 

a.m. (EDT) 26 October 2016. 

 

_____ a. Volume 1:  DoD Proposal Cover Sheet 

 

_____ b. Volume 2:  Technical Volume (DOES NOT EXCEED 20 PAGES):  Any pages 

submitted beyond this will not be evaluated.  Your Proposal Cover Sheet, Cost 

Volume, and Company Commercialization Report DO NOT count toward your 

maximum page limit. 
 

_____ c.  If proposing to use foreign nationals; identify the foreign national(s) you expect to 

be involved on this project, the type of visa or work permit under which they are 

performing, country of origin and level of involvement.   
 

_____ d. Volume 3:  Cost Volume.  (Online Cost Volume form is REQUIRED by MDA)  
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_____ e. Volume 4:  Company Commercialization Report.  (required even if your firm has no 

prior SBIR/STTR awards). 

 

____2. The Phase I proposed cost plus option does not exceed $125,000 (this amount does not include 

DTA). 

 

PHASE I OPTION MUST BE INCLUDED AS PART OF PHASE I PROPOSAL 

 

MDA implements the use of a Phase I Option that may be exercised at MDA’s sole discretion to fund 

interim Phase I activities to bridge the gap between the Phase I and Phase II contracts.  The exercise of a 

Phase I option does not guarantee an award of a Phase II contract.  The Phase I Option, which must be 

included as part of the Phase I proposal, should cover activities over a period of up to six months and 

describe appropriate initial Phase II activities that may lead to the successful demonstration of a product 

or technology.  The Phase I Option must be included within the 20-page limit for the Phase I proposal. 

 

Proposal titles, abstracts, anticipated benefits, and keywords of proposals that are selected for contract 

award will undergo an MDA Policy and Security Review.  Proposal titles, abstracts, anticipated benefits, 

and keywords are subject to revision and/or redaction by MDA.  Final approved versions of proposal 

titles, abstracts, anticipated benefits, and keywords will appear on the DoD SBIR/STTR awards website 

(https://sbir.defensebusiness.org). 

 

MDA PROPOSAL EVALUATIONS 

 

MDA will evaluate and select Phase I and Phase II proposals using scientific review criteria based upon 

technical merit and other criteria as discussed in this announcement.  MDA reserves the right to award 

none, one, or more than one contract under any topic.  MDA is not responsible for any money expended 

by the proposer before award of any contract.  Due to limited funding, MDA reserves the right to limit 

awards under any topic and only proposals considered to be of superior quality will be funded.    

 

MDA Phase I and Phase II proposals will be evaluated based on the criteria outlined below, including 

potential benefit to the Ballistic Missile Defense System (BMDS).  Selections will be based on best value 

to the Government considering the following factors which are listed in descending order of importance: 

 

a) The soundness, technical merit, and innovation of the proposed approach and its incremental 

progress toward topic or subtopic solution. 

b) The qualifications of the proposed principal/key investigators, supporting staff, and consultants. 

Qualifications include not only the ability to perform the research and development but also the 

ability to commercialize the results. 

c) The potential for commercial (Government or private sector) application and the benefits expected 

to accrue from this commercialization. 

 

In Phase I and Phase II, firms with a Commercialization Achievement Index (CAI) at or below the 20th 

percentile will be penalized in accordance with the DoD program announcement.   

 

Please note that potential benefit to the BMDS will be considered throughout all the evaluation criteria 

and in the best value trade-off analysis.  When combined, the stated evaluation criteria are significantly 

more important than cost or price.   

 

It cannot be assumed that reviewers are acquainted with the firm or key individuals or any referenced 

experiments.  Technical reviewers will base their conclusions on information contained in the 

https://sbir.defensebusiness.org/
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proposal.  Relevant supporting data such as journal articles, literature, including Government 

publications, etc., should be contained in the proposal and will count toward the applicable page limit. 

 

Qualified advocacy letter(s) will count towards the proposal page limit and will be evaluated towards 

criterion C.  Advocacy letters are not required for Phase I or Phase II.    

 

A qualified advocacy letter is from a relevant commercial or Government Agency procuring 

organization(s) working with MDA, articulating their pull for the technology (i.e., what BMDS need(s) 

the technology supports and why it is important to fund it), and possible commitment to provide 

additional funding and/or insert the technology in their acquisition/sustainment program.  This letter 

should be included as the last page(s) of your technical upload.  Advocacy letter(s) which are faxed or  

e-mailed separately will NOT be considered. 

 

Phase II Proposal Submission 

 

Per DoD STTR Phase II Proposal guidance, all Phase I awardees from the 16.C Phase I announcement 

will be permitted to submit a Phase II proposal for evaluation and potential award selection.  Details on 

the due date, content, and submission requirements of the Phase II proposal will be provided by the MDA 

SBIR/STTR PMO either in the Phase I award contract or by subsequent notification.  Only firms who 

receive a Phase I award resulting from the 16.C announcement may submit a Phase II proposal.    

   

MDA will evaluate and select Phase II proposals using the Phase II evaluation criteria listed in the DoD 

Program announcement.  While funding must be based upon the results of work performed under a Phase 

I award and the scientific and technical merit, feasibility and commercial potential of the Phase II 

proposal; Phase I final reports will not be reviewed as part of the Phase II evaluation process.  The Phase 

II proposal should include a concise summary of the Phase I effort including the specific technical 

problem or opportunity addressed and its importance, the objective of the Phase I effort, the type of 

research conducted, findings or results of this research, and technical feasibility of the proposed 

technology.  Due to limited funding, MDA reserves the right to limit awards under any topic and only 

proposals considered to be of superior quality will be funded.  MDA does NOT participate in the DoD 

Fast Track program. 

 

All Phase II awardees must have a Defense Contract Audit Agency (DCAA) approved accounting system.  

It is strongly urged that an approved accounting system be in place prior to the MDA Phase II award 

timeframe.  If you do not have a DCAA approved accounting system, this will delay/prevent Phase II 

contract award. 

 

Approved for Public Release 

16-MDA-8725 (21 June 16) 
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MDA STTR 16.C Topic Index 
 
 

MDA16-T001 Manufacturing Efficiency and Capability:  Improvement of Flow Properties of Thermal 

Battery Component Powders 
MDA16-T002 Deep Linking Analytics and Predictive Analysis through Advanced Machine Learning 

Capabilities 
MDA16-T003 Methodologies for Cost-Effective Measurement of Dynamic Material Properties or 

Characterization of Materials under Dynamic Loads 
MDA16-T004 (This topic has been deleted from this Announcement) 
MDA16-T005 Programmable Multi-Frequency Transmitter 
MDA16-T006 Simultaneous Multiple Object Detection System 
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MDA STTR 16.C Topic Descriptions 
 
 

MDA16-T001 TITLE: Manufacturing Efficiency and Capability:  Improvement of Flow Properties of 

Thermal Battery Component Powders 
 
TECHNOLOGY AREA(S): Materials/Processes 

 
The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which 

controls the export and import of defense-related material and services. Offerors must disclose any proposed use of 

foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in 

accordance with section 5.4.c.(8) of the solicitation. 

 
OBJECTIVE: This topic seeks research to: 1) Characterize and optimize cobalt disulfide cathode powder flow 

characteristics to improve manufacturability, support automation of pellet pressing operations, and reduce cost while 

maintaining electrical performance; 2) Identify magnesium oxide powder characteristics and electrolyte processing 

operations and parameters to support acceptance selection of binder suppliers and optimization of thermal battery 

separators. 

 
DESCRIPTION: Cobalt disulfide is used as cathode material in high power and energy density thermal batteries; 

however, the challenging flow characteristics of cobalt disulfide powder require manual filling and leveling of 

powders during cathode pressing operations; resulting in difficult manufacturing and reduced yields.  Conduct 

research to characterize the separator binder material and its interaction with molten salt electrolyte.  Magnesium 

oxide is used as a binder material in thermal battery separators to secure molten salt electrolyte during operation.  

Historically, the binder material has been selected empirically when obsolescence or changes in existing supplies 

occurred.  Electrolyte processing strongly influences the interaction between electrolyte and binder in separators. 

 
PHASE I: Design test procedures to optimize thermal battery component powder characterization in order to obtain 

homogeneous mixing and optimize manufacturability of cathode and separator pellets of high density thermal 

batteries.  Demonstrate credibility of the proposed methodology and validation approaches. Clearly validate the 

viability of the proposed solution. 

 
PHASE II: Based on the results and findings of Phase I, perform additional research to refine, optimize, and 

characterize thermal battery component powders.  Determine key powder characteristics that impact cathode and 

separator pellet performance.  Demonstrate findings, validate performance, and key characterization methodology of 

the technology solution that can transition into Phase III.  The Phase II effort should develop a clear understanding 

of the key powder characteristics that impact cathode and separator pellet performance and result in the improved 

manufacturability of high power and energy density thermal batteries. 

 
PHASE III DUAL USE APPLICATIONS: Utilize missile defense test or operational assets to apply the innovations 

demonstrated in the first two phases to missile defense systems, subsystems, or components.  Demonstrate the 

scalability of the developed technology, transition the component technology to the missile defense system 

integrator or payload contractor, mature it for operational insertion, and demonstrate the technology in an 

operational level environment. 

 
REFERENCES: 
1. R.A. Guidottiand W. Reinhardt. Undated. Characterization of MgO powders for use in thermal batteries. United 

States. UNT Digital Library. Retrieved from http://digital.library.unt.edu/ark:/67531/metadc679516/. 

 
2. S.A. Roberts, K.N. Long, et al. Undated. Modeling Deformation and Electrolyte Flow in Thermally-Activated 

Batteries. Sandia National Labs. 
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3. T. Freeman, and B. Armstrong. Undated.  Using powder characterization methods to assess blending behavior.  

Retrieved fromhttp://www.freemantech.co.uk/_literature/. 

 
4. R. Freeman and J. Cooke.  March/April 2006.  Testing Powders in Process Relevant Ways. Powder Handling & 

Processing. Vol 18, No 2. 

 
KEYWORDS: thermal battery component powder characterization, cobalt disulfide cathode, magnesium oxide 

binder, separator pellet 

 
 
 

MDA16-T002 TITLE: Deep Linking Analytics and Predictive Analysis through Advanced Machine 

Learning Capabilities 
 
TECHNOLOGY AREA(S): Information Systems 

 
OBJECTIVE: Develop artificial intelligence and advanced machine learning techniques to assist in the analysis and 

categorization of industrial base risks. 

 
DESCRIPTION: It is important to identify and monitor conditions and situations within the industrial supply base 

that could impact the availability of assemblies, components and materials that make up missile defense systems. 

Current methods of data gathering and analytics are cumbersome and inefficient, a situation that is compounded by a 

changing supply base and a lack of reliable data sources. This makes it difficult to predict future supply risks and 

apply appropriate risk mitigation strategies.  It is the intent of this topic to develop innovative supply risk mitigation 

tools with the following desired characteristics: 

 

•  Utilize modern data structures to develop artificial intelligence and/or machine learning risk mitigation tools that 

are based upon proven methods for manipulating big data and supporting analytics. 

 

•  Identify new, more reliable, sources of data and automate the data gathering process to the fullest extent. 

 

•  Define areas for improvement concerning the types and methods of data collected. 

 
PHASE I: Develop concept(s) for using machine learning and artificial intelligence to analyze a large set of 

industrial base data with the expectation of exposing previously unidentified correlations and assessing risk. Initial 

data fields and criteria applicable to the missile defense supply chain should be provided as the preliminary subset. 

Identification and recommendations of additional data fields, risk criteria, and data sources are desired.  The 

additional sources should provide a statistically significant effect on the results of a detailed risk analysis. 

Completion of the Phase I should result in the demonstration of a software architecture capable of identifying 

industrial base risk as defined by the Government based on a given set of data and make recommendations of other 

criteria of interest (stock market data, commerce reports, etc.). 

 
PHASE II: Develop the fully executable program capable of autonomously gathering selected industrial supply base 

or relevant data and, through the use of artificial intelligence and machine learning, analyze the data to identify 

industrial base risks. Tailorable reports on the results of the analysis should be a product of the development effort. 

The software should be able to accommodate new sources, additional data fields, risk criteria, and adjust 

accordingly. 

 
PHASE III DUAL USE APPLICATIONS: Deliver post-beta release of the verified and validated interactive supply 

chain risk management tool for use in missile defense applications. Develop a plan for technology maturation and 

long-term technical support and enhancements. Create a strategy to market the final executable program to other 

government agencies and industry. 

 
REFERENCES: 
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1. Paul Merson. 2009.  Data Model as an Architectural View. CMU/SEI. www.sei.cmu.edu/reports/09tn024.pdf 

 
2. Andrew Johnston. 2003.  Modeling the enterprise data architecture. IBM. 

http://www.ibm.com/developerworks/rational/library/754.html 

 
3. Fay Chang and Jeff Dean. 2006.  Bigtable: A Distributed Storage System for Structured data. Google. 

research.google.com/archive/bigtable-osdi06.pdf 

 
KEYWORDS: artificial intelligence, deep linking, big data, supply chain risk, information systems, modeling and 
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MDA16-T003 TITLE: Methodologies for Cost-Effective Measurement of Dynamic Material Properties or 

Characterization of Materials under Dynamic Loads 
 
TECHNOLOGY AREA(S): Sensors, Weapons 

 
The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which 

controls the export and import of defense-related material and services. Offerors must disclose any proposed use of 

foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in 

accordance with section 5.4.c.(8) of the solicitation. 

 
OBJECTIVE: Develop an innovative and cost-effective laboratory-based methodology for measurement of dynamic 

material properties to support first-principles modeling of structural material responses under a range of energetic 

loadings, including explosions and high-velocity impact. 

 
DESCRIPTION: First-principles codes, used for analysis of structural response to energetic events such as 

explosions or high-velocity impacts, require material characterization data for high strain and high strain rate 

loading. Materials characterization data is needed at high strains and high strain rates: 10^5 to 10^7 s^-1 to support 

first-principles computational tools used for prediction of fracture and fragmentation.  The methods may include 

sensor development, instrumentation and data collection, data analysis and characterization, and/or test and 

experimental design. Characterization of ductile structural materials (e.g., steel and aluminum) is straight-forward 

when quasi-static material properties are needed, but characterizing dynamic properties it is more involved, 

requiring specialized testing such as a Hopkinson bar test. The technical literature indicates that Hopkinson bar tests 

will achieve strain rates up to 10^3 to 10^4 s^-1.  Achieving the strain rates of interest in energetic events (10^5 to 

10^7 s^-1) requires a light gas gun facility.  Some other specialized facility may be required, the cost may be 

significant, and direct measurement of the material response may be challenging.  Material properties of interest for 

first-principles modeling include elastic modulus, critical fracture tension, the Taylor-Quinney parameter, flow 

stress as a function of strain rate, and the plastic strain rate as a function of shear stress (which relates to the 

development of adiabatic shear bands).  However, the basic challenge is to develop low-cost test and 

instrumentation methodologies that will result in empirical measurements of global and local strain and strain-rate 

dependence of the material properties as well as material failure limits under high strain-rate loadings. 

 
PHASE I: Develop an innovative and cost-effective solution to the test and measurement of material properties 

under high strain-rate loading and large strains, including the plastic strain as well as stress and strain at failure.  

This may include commercially available sensor and instrumentation hardware and data analysis software in new 

applications and combinations, as well as new approaches and measurement devices.  Approaches could involve 

innovative methodologies for use of existing test facilities, as well as new test designs.  In order to show feasibility, 

demonstrate the utility of the proposed approach to measure material properties at high strain rates through 

modeling, simulation, and analysis. 

 
PHASE II: Realize the design of a cost-effective test approach and measurement system that can be demonstrated in 

a laboratory environment.  Demonstrate performance via part, component and system-level testing that shows the 
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ability of that system to make measurements to determine material properties under high strain-rate loadings.  The 

capability demonstrated in Phase II should at least cover the range from 10^5 to 10^7 s^-1, or higher, if possible. 

 
PHASE III DUAL USE APPLICATIONS: Transition the measurement and characterization system from a 

developmental unit to a test asset and use it to provide test data for determination of material properties under high 

strain rate loadings.  This technology would benefit modeling and simulation across many applications that address 

structural response to energetic events, including mining, demolitions, armored vehicles, and protection of satellites 

from space debris. 

 
REFERENCES: 
1. D.R. Lesuer. 2000.  Experimental Investigations of Material Models for Ti-6Al-4V Titanium and 2024-T3 

Aluminum.  Report No. DOT/FAA/AR-00/25.  U.S. Department of Transportation, Federal Aviation 

Administration. 

 
2. G. Kay. 2003.  Failure Modeling of Titanium 6Al-4V and Aluminum 2024-T3 with the Johnson-Cook material 

model.  Report No. DOT/FAA/AR-03/57.  U.S. Department of Transportation, Federal Aviation Administration. 

 
3. W.T. Brown, et al.  2013.  Investigations of rf Emissions from Hypervelocity Impacts of Various Metals.  The 

12th Hypervelocity Impact Symposium.  Proceedia Engineering 58.  418-423. 

 
4. Sommers et al.  1995. “Spin Velocimeters for Impact Debris Fragments,” International Journal of Impact 

Engineering, Vol. 17.  773-784. 

 
5. Retrieved from http://hrdg.matse.illinois.edu/lbhrt.html. 

 
6. Zhu and Joyce.  2012. “Review of fracture toughness (G,K,J,CTOD,CTOA) testing and standardization.” 

Engineering Fracture Mechanics 85 . 1-46. 

 
7. Zaera et al.  2013.  “On the Taylor-Quinney coefficient in dynamically phase transforming materials.  Application 

to 304 stainless steel.”  International Journal of Plasticity 40.  185-201. 

 
8. Zhou et al.  2006.  “A numerical methodology for investigating the formation of adiabatic shear bands,” Journal 
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9. Reedlun and Lu.  January 2015.  “An Attempt to Calibrate and Validate a Simple Ductile Failure Model Against 

Axial-Torsion Experiments on Al 6061-T651.” Sandia Report SAND2015-20782. 

 
10. Vogler, Trott, Reinhart, Alexander, Furnish, Knudson and Chhabildas.  2008.  “Using the line-VISAR to study 

multi-dimensional and mesoscale impact phenomena.” International Journal of Impact Engineering 35. 1844-1852. 
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MDA16-T005 TITLE: Programmable Multi-Frequency Transmitter 
 
TECHNOLOGY AREA(S): Air Platform, Electronics, Space Platforms 

 
The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which 

controls the export and import of defense-related material and services. Offerors must disclose any proposed use of 

foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in 

accordance with section 5.4.c.(8) of the solicitation. 

 
OBJECTIVE: Develop innovative low power, miniaturized, multi-frequency transmitter technologies for intelligent 

missile flight test transmitting system applications. 

 
DESCRIPTION: The necessary framework for any frequency transmitter used in an operation test is vital to ensure 

safety requirements are met, the correct frequencies are characterized, the communications of systems are not 

affected and the offensive/defensive capabilities are controlled.  In the area of multi-frequency transmitters there are 

numerous technical improvements that the government is looking to take advantage for future flight test capability 

enhancements.  These improvements include, but are not limited to, low power consumption, power output, variable 

frequencies, distance control, steerable receiver/transmitter, and the ability to be placed on multiple missile 

platforms.  This type of complex technology could also affect sea, ground, air, and space sensors used for multiple 

applications.  Improving the telemetry system, on these systems, has the potential to increase capabilities of systems 

that depend on radio communication and could allow the government to design more complex flight test scenarios. 

The Programmable Multi-Frequency Transmitter (PMFT) is envisioned to be a programmable telemetry radio that 

has the capability for various plug and play signal modules.  The PMFT hardware should be configured via 

programming to transmit in any frequency band, e.g. Upper-L, Lower-S, etc.  All signals to be transmitted should be 

generated by modules that interface with the PMFT.  The PMFT should amplify the signals from the modules to 

levels required to meet test needs.  The goal of the PMFT is to have a small physical footprint, low input power, and 

generate little waste heat.  A baseline transmitter is the commercial off-the-shelf system developed by Texas 

Instruments as a Software Defined Radio used for radio communication based on wireless communication protocols.  

This system can be used as a baseline for developing the PMFT system. 

 
PHASE I: Develop single board design approaches and demonstrate the programmability of the PMFT hardware to 

transmit on various frequency bands.  Completion of the Phase I should result in a description of the expected PMFT 

capability with designs for a single small footprint module to lead into Phase II. 

 
PHASE II: Fabricate prototype modules and demonstrate the function of the PMFT.  Testing with the telemetry 

system should occur during Phase II with various signal modules incorporated.  Phase II should conclude with a 

final design of the hardware and software. 

 
PHASE III DUAL USE APPLICATIONS: Fabricate module designs and conduct ground tests to demonstrate 

survivability in missile flight environments.  Successful designs may be incorporated into government targets for 

flight tests. 

 
REFERENCES: 
1. Texas Instruments, Software Defined Radio (SDR) - Block Diagram (SBD).  March 26, 2016.  Retrieved from 

http://www.ti.com/solution/software-defined-radio-sdr-diagram. 

 
2. C.R. Johnson and W.A. Sethares.  September 2003.  Telecommunications Breakdown: Concepts of 

Communication Transmitted via Software-Defined Radio. Prentice Hall. 
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MDA16-T006 TITLE: Simultaneous Multiple Object Detection System 
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TECHNOLOGY AREA(S): Electronics, Sensors, Space Platforms 

 
The technology within this topic is restricted under the International Traffic in Arms Regulation (ITAR), which 

controls the export and import of defense-related material and services. Offerors must disclose any proposed use of 

foreign nationals, their country of origin, and what tasks each would accomplish in the statement of work in 

accordance with section 5.4.c.(8) of the solicitation. 

 
OBJECTIVE: Develop low power; low mass technologies that can locate simultaneous multiple object interactions 

on a target. 

 
DESCRIPTION: Seek novel technical solutions for a system that can provide object interaction location and density, 

uses little power, and does not impose any risk to electronic components critical to the flight test mission.  Current 

detection systems, such as break-wire systems, are better suited to report the location of a single interaction. For 

multiple object interaction, current systems utilize electrical make screens consisting of two panels held at a voltage 

that reports the time and panel number when a single object shorts the panel.  These systems, though robust, are able 

to report only one object interaction per panel.  Additionally, they can have considerable mass and require power to 

hold the panels at a set voltage.  For applications with limited volume, additional steps must be taken to prevent the 

panel from making contact with the metal structure of the test vehicle that may add more mass to the system.  The 

desired system is envisioned to be able to be integrated into existing hardware providing maximum detection 

coverage, minimum weight, and low power, leverage passive sensors, and measure multiple events per sensor.  This 

System should also be able to detect five or more interactions within a 10 cm x 10 cm area with a minimum time 

between interaction detections of less than five microseconds. 

 
PHASE I: Develop the Simultaneous Multiple Object Detection System and determine ground testing 

methodologies for demonstrating this system.  The design concept should be complete through accurate drawings, 

onboard information processing design, and test concepts to demonstrate the proof of concept. 

 
PHASE II: Complete a detailed design for a specific target system (to be provided by the government at the onset of 

Phase II), physical fabrication on a representative sample of that target system, a ground demonstration, and multiple 

object testing while interfaced with a telemetry system.  Signals indicating the interaction location should be 

transmitted off the target as a demonstration of assured transmission of interaction locations. 

 
PHASE III DUAL USE APPLICATIONS: Fabricate the Simultaneous Multiple Object Detection System and 

conduct ground testing to demonstrate survivability of missile flight environments. 

 
REFERENCES: 
1. C. McFarland, P. Papados, and M. Giltrud.  2008, “Hypervelocity Impact Penetration Mechanics.” International 

Journal of Impact Engineering. doi: 10.1016/jijimpeng.2008.07.080. 

 
2. R. Lloyd.  2001, “Physics of Direct Hit and Near Miss Warhead Technology.” Progress in Astronautics and 

Aeronautics. ISBN 978-1-56347-473-6. 
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