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Clockwise from top-center: 

1.	 F/A-18F Super Hornet assigned to Air Test and Evaluation Squadron (VX) 23 approaches the aircraft carrier 
USS Gerald R. Ford (CVN 78) for an arrested landing. (U.S. Navy photo by Erik Hildebrandt/Released) 

2.	 USS Frank E. Petersen Jr. (DDG 121) navigates in the Gulf of Mexico during Bravo sea trials. (U.S. Navy photo 
courtesy Huntington Ingalls Industries/Released) 

3.	 VIRGINIA Class attack submarine USS Delaware (SSN 791) conducts Bravo sea trials in the Atlantic Ocean. 
(U.S. Navy photo courtesy of Huntington Ingalls Industries by Ashley Cowan/Released) 

4.	 F-35C Lightning II attached to the “Argonauts” of Strike Fighter Squadron (VFA) 147, assigned to Commander, 
Joint Strike Fighter Wing, completes a �ight over Eglin Air Force Base in Fort Walton Beach, Florida. (U.S. 
Navy photo by Chief Mass Communication Specialist Shannon E. Renfroe/Released) 

5.	 CH-53K King Stallion lifts a Joint Light Tactical Vehicle (JLTV) at Naval Air Station Patuxent River, 
Maryland. (U.S. Marine Corps photo/Released) 

6.	 Molton steel readied for USS John F. Kennedy (CVN 79) at Huntington Ingalls Industries — Newport News 
Shipbuilding. (Photo courtesy Huntington Ingalls Industries/Released) 

7.	 A Standard Missile-3 (SM-3) is launched from the guided missile cruiser USS Lake Erie (CG 70), during a joint 
Missile Defense Agency, U.S. Navy ballistic missile �ight test. (U.S. Navy photo by Lt. Chris Bishop Deputy 
Director/Released) 

8.	 Hull Maintenance Technician 3rd Class Jesse Bel� strikes a welding rod to mend the hinge of a quick-acting 
watertight door handle aboard the amphibious assault ship USS Bonhomme Richard (LHD 6). (U.S. Navy photo 
by Mass Communication Specialist 3rd Class Amanda S. Kitchner/Released) 

9.	 USS Portland (LPD-27) successfully disabled an unmanned aerial vehicle (UAV) with a Solid State Laser. (U.S. 
Navy photo/Released)
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FY21 Navy ManTech Project Book: �is edition of the Navy ManTech Project Book provides brief write-ups for 
most of the Navy ManTech projects active in FY21. �e projects are organized by platforms and highlight Navy 
ManTech’s cost savings investment strategy, with its concentration on accelerating capabilities and transitioning 
a�ordable manufacturing technology for the key platforms and to the �eet. Please contact the points of contact 
listed in the project summary for additional information on any Navy ManTech project.
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�ere have been many changes to the ManTech Program since the last publication of the ManTech Project 
Book. We have welcomed new faces to the ManTech community as well as said fond farewells to others. In 
particular, we bid “Fair Winds and Following Seas” to John Carney who retired in July 2020 after 30 years of 
service to the Navy and 15 years as the Navy ManTech Director.  What has not changed, however, is ManTech’s 
commitment to its mission:  transitioning a�ordable technologies and accelerating capabilities to the �eet. I am 
especially excited about our renewed focus on maintenance and sustainment and our new e�orts to advance High 
Energy Laser (HEL) technology.

FY22 brings continued emphasis on the two key components of the ManTech investment strategy: major acquisition 
platform a�ordability and capability acceleration to get capabilities to the �eet faster. 

ManTech will continue to play a signi�cant role in providing cost savings to the VIRGINIA Class submarine (VCS), 
COLUMBIA Class submarine (CLB), DDG 51 Class destroyer, CVN 78 Class aircraft carrier, and F-35 Lightning 
II aircraft, and ManTech now has initiated projects to help the FFG 62 Class frigate meet its a�ordability goals. 
ManTech highlights include optimizing processes for the F-35 electro-optical targeting system that will save the 
F-35 program $224M, evaluating ceramic coatings for submarine ball valves that will provide total life-cycle savings 
of approximately $125.4M for VCS and further savings for CLB, facilitating open architecture radar designs based 
on common commercial components used as modular building blocks that will save $40M for the Next Generation 
Surface Search Radar, and verifying the use of an alternative welding process for surface ships that will save $23.3M 
over �ve years.  
 
ManTech’s capability acceleration e�orts will continue to support the Chief of Naval Operations’ direction to get 
capabilities to the �eet faster. Our seven primary thrust areas include swarm / unmanned / autonomous vehicle 
production, HEL weapon systems, advanced submarine fabrication technology, �eet sustainment technology, 
energetics production improvement, hypersonics fabrication, and manufacturing acceleration of other ONR 
activities. For more information about ManTech’s HEL e�orts and our work with the other services under the Joint 
Defense Manufacturing Technology Panel to develop a comprehensive HEL manufacturing technology roadmap, 
read pages 18-19 in this book.

I am excited about Navy ManTech’s future and our ability to help major Navy platforms meet their a�ordability 
goals for acquisition, maintenance, and sustainment. I look forward to working with all of you as we continue 
to improve manufacturing technologies and provide great bene�t to the Navy and the DoD. 

Neil A. Graf
Manufacturing Technology Competency Lead / Program O�cer 
ONR Navy ManTech Program 
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Navy ManTech Overview

�e Navy Manufacturing Technology (ManTech) Program responds to the needs of the Navy for the production and 
repair of platforms, systems, and equipment. It helps reduce acquisition and total ownership costs by developing, 
maturing, and transitioning key manufacturing technologies and processes. Investments are focused on those that 
have the most bene�t to the war�ghter.

 
For greater than 15 years, the Navy ManTech Program has been focused on a�ordability improvements for key 
acquisition platforms. In addition, Navy ManTech has recently supported e�orts to accelerate the delivery of 
capabilities to the �eet. 

 
Navy ManTech works with defense contractors, the Naval Research Enterprise, Navy acquisition Program O�ces, 
and academia to develop improved processes and equipment. ManTech promotes timely implementation to 
strengthen the defense industrial base. With their expertise in speci�c technology areas, the Navy ManTech Centers 
of Excellence (COEs) play a key role in the de�nition and execution of the program. Together with the Navy 
ManTech Program O�ce, representatives of our Navy customers, and our industry partners, the COEs function as 
a team to de�ne projects that address the needs of the Navy in time to make a di�erence. As an example, extensive 
interaction and cooperation among the Navy ManTech Program O�ce, COEs, General Dynamics Electric Boat, 
Huntington Ingalls Industries – Newport News Shipbuilding, Program Executive O�ce (PEO) Submarines, and the 
PMS 450 Program O�ce have resulted in a focused ManTech initiative for VCS. To date, technology from 57 of the 
portfolio’s approximately 135 projects have been implemented, or are in the process of being implemented, resulting 
in real acquisition cost savings of approximately $41.0M per hull, veri�ed by our industrial partners and PMS 450.

 
�e Navy ManTech Program is managed by Code 33, Mission Capable, Persistent and Survivable Naval Platforms, 
of the O�ce of Naval Research (ONR), with direct oversight from the Chief of Naval Research. 

 
�e directors of the ManTech programs of the Army, Navy, Air Force, Defense Logistics Agency, and Missile 
Defense Agency coordinate their programs through the auspices of the congressionally chartered Joint Defense 
Manufacturing Technology Panel (JDMTP) with representation from the O�ce of the Secretary of Defense, the 
Department of Commerce’s National Institute of Standards and Technology, the Department of Energy, the Defense 
Advanced Research Projects Agency, and industry. �e JDMTP is organized to identify and integrate requirements, 
conduct joint program planning, and develop joint strategies. Department of Defense (DoD) oversight is provided 
by the O�ce of Manufacturing and Industrial Base Policy which was established by the 2011 National Defense 
Authorization Act to ensure that the linkage between industrial policy and manufacturing is �rmly established and 
e�ectively coordinated.
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Navy ManTech Investment Strategy

�e Navy ManTech investment strategy concentrates ManTech resources on reducing both the acquisition 
and life-cycle costs of key Navy acquisition programs. ManTech transitions manufacturing technology which, 
when implemented, results in a cost reduction or cost avoidance. Platforms for investment are determined by 
total acquisition funding, stage in acquisition cycle, platform cost-reduction goals, cost-reduction potential for 
manufacturing, and other factors primarily associated with the ability of ManTech to deliver the technology when 
needed. ManTech investments are currently focused on a�ordability improvements for the VIRGINIA Class 
submarine (VCS), COLUMBIA Class submarine (CLB), DDG 51 Class destroyer, CVN 78 Class aircraft carrier, 
F-35 Lightning II aircraft, and FFG 62 Class frigate.
Navy ManTech also supports select manufacturing technology projects that accelerate the delivery of capabilities 
to the Navy. Our seven primary thrust areas include swarm / unmanned / autonomous vehicle production, HEL 
weapon systems, advanced submarine fabrication technology, �eet sustainment technology, energetics production 
improvement, hypersonics fabrication, and manufacturing acceleration of other ONR activities.

Strategic planning for Navy ManTech is an ongoing e�ort. Navy ManTech annually analyzes acquisition scenarios 
and plans to determine major acquisition programs for potential investment. As the current platforms ManTech 
supports mature through their respective acquisition cycles, ManTech’s investment targets change.
Although di�erent in focus, scope, and size, ManTech’s a�ordability initiatives function similarly. For each, 
ManTech has established an integrated project team or IPT with representatives from Navy ManTech, the platform 
Program O�ce, and representative industry. �e IPT meets regularly to coordinate and review the portfolio and to 
ensure that projects are completed in time to meet the platform’s window of opportunity for implementation.
Individual Navy ManTech projects are developed in conjunction with industry and the acquisition Program 
Manager (PM). With their expertise in speci�c manufacturing areas, the Navy ManTech COEs play a key role in 
project de�nition. Planning for transition prior to the initiation of projects is critical for the implementation of 
technology on the factory �oor and eventually into the �eet.
To clarify communication between program participants, Navy ManTech has established de�nitions for “transition” and 
“implementation.” For Navy ManTech purposes:

	• Transition denotes that point at which the ManTech project is completed, and the technology meets customer 
(Program O�ce / industry) criteria and goals for implementation and is available for use at industrial / naval 
organic facilities. 

	• �Implementation denotes the actual use of the ManTech results on the factory �oor. (�e resources for 
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Navy ManTech Investment Strategy

implementation are typically provided by entities other than ManTech including the Program O�ce and/or 
industry).

 
Agreements are reached on the degree of participation of the PEO / PM in support of the projects. �e goal is 
for each PEO / PM to contribute resources to enable successful completion and implementation of the ManTech 
projects. Resources supplied may include �nancial support or cost sharing for the ManTech project itself or funding 
of Navy laboratory personnel to provide test, evaluation, certi�cation, and/or other services. In addition, each PEO / 
PM is expected to provide personnel with technical expertise and/or management experience to assist the ManTech 
Program O�ce in project oversight. �is support a�ords assurance that the weapon system PM is truly committed 
to the successful outcome of the ManTech project. In addition, this close working relationship between the parties 
provides ManTech with a long-term view of implementation.
On a per-project basis, Technology Transition Plans (TTPs) document roles, responsibilities, and required resources 
needed to achieve transition and implementation. TTPs highlight the path from the technology development that 
ManTech performs to implementation on the factory �oor. TTPs are signed by Navy ManTech, the relevant COE 
Director, a management representative of the industrial facility where implementation will occur, the Program 
O�ce, and, if appropriate, the Technical Warrant Holder. To assess progress, ManTech tracks the status of TTPs and 
conducts an annual assessment of transition and implementation.
In FY12, Navy ManTech formalized its focus on implementation and risks to implementation by instituting an 
implementation risk assessment management process to assess potential future projects (those in the planning 
stages) as well as ongoing projects. For ongoing projects, risks are discussed during scheduled program reviews 
to ensure ManTech is on the same page as acquisition and industry stakeholders. For projects in the planning 
phases, the goal is to recognize risks to implementation upfront and, by doing so, prioritize the funding of 
projects that have the greatest probability of implemention and have a real impact on a�ordability.
While a large majority of annual ManTech Program resources are invested in accordance with the a�ordability 
investment strategy, Navy ManTech does support smaller e�orts in Energetics and Repair Technology (RepTech). 

Energetics: ManTech projects that support energetics develop and transition process technologies for the synthesis of new 
or improved energetic materials, improved manufacture of propellants and explosives, and improved handling and loading 
of energetic materials into systems and components. Projects develop solutions to ensure the availability of safe, a�ordable, 
and quality energetics products in support of Program Executive O�ces, such as Integrated Warfare Systems (PEO IWS 
/ IWS3C) and Conventional Strike Weapons (PEO (W) / PMA-201). More information on Navy ManTech’s Energetics 
Manufacturing Technology Center (EMTC) can be found on Page 13. 

RepTech: While the major emphasis of Navy ManTech is on support of new production, ManTech also addresses 
repair, overhaul, and sustainment functions that emphasize remanufacturing processes and advancing technology. �e 
RepTech Program focuses on �elded weapon systems and provides the process and equipment technology needed 
for repair and sustainment. Requirements for RepTech projects are driven by Navy depots, shipyards, Marine Corps 
Logistics Bases, intermediate maintenance activities, and contractor facilities responsible for overhaul and maintenance 
of �eet assets. In general, RepTech projects are usually shorter in duration and are funded at lower levels than standard 
ManTech projects. �e RepTech Program is managed by the Institute for Manufacturing and Sustainment Technolo-
gies (iMAST). More information can be found on Page 13.
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 Development of Energetics Manufacturing for Primary Explosives.
Courtesy of EMTC.

Navy ManTech Investment Strategy

Innovative Cold Spray Repair Technology for Ships.
Courtesy of iMAST.
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Navy ManTech Execution

Navy ManTech projects are executed through the Navy ManTech Centers of Excellence (COEs). �e COEs were 
established as focal points for the development and transition of new manufacturing processes and equipment in a 
cooperative environment with industry, academia, and the Naval Research Enterprise. 

The COEs:

	• Execute projects and manage project teams; 

	• Serve as a corporate expertise in technological areas; 

	• Collaborate with acquisition Program O�ces / PEOs / industry to identify and resolve manufacturing issues; 

	• Develop and demonstrate manufacturing technology solutions for identi�ed Navy requirements; 

	• Provide consulting services to naval industrial activities and industry; and 

	• Facilitate transfer of developed technologies. 

Descriptions of ManTech’s seven COEs are presented on the following pages.
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Navy ManTech Execution

Center for Naval Metalworking (CNM)
 

Established in 2016, CNM develops and deploys innovative metalworking and related 
manufacturing technologies to reduce the cost and time to build and repair key U.S. Navy ships 
and weapon platforms, while also collaborating with other relevant manufacturing industries.  

CNM utilizes a proven approach that blends a virtual center model with in-house technical expertise to ensure that 
project teams are comprised of the best providers from industry to identify, develop, select, and execute “metals-
centric” projects that support the Navy ManTech Program objectives and transition to industry. 
 
CNM is managed by Advanced Technology International (ATI) in Summerville, SC, and partners with EWI, 
leveraging EWI’s member-based organization that provides applied research, manufacturing support, and strategic 
services. CNM conducts projects that focus on metals and advanced metallic materials, metal-based composites, 
metal materials manufacturing processes (e.g., additive manufacturing) and joining techniques, coupled with process 
design control and advanced metrology and inspection technologies. 
CNM web site:  www.navalmetalworking.org    

Composites Manufacturing Technology Center (CMTC)
 
Established in 2000, CMTC is a virtual center that develops improved manufacturing processes 
for composite-based components and facilitates technology transfer to resolve manufacturing 
and repair issues identi�ed and prioritized by the Navy’s Program Executive O�ces, Navy 
platform Program O�ces, other DoD services, and industry. Operated by Advanced Technology 

International (ATI) in Summerville, SC, CMTC forms teams of prime contractors, composites industry suppliers, 
and universities to address Navy composites manufacturing technology needs and has strong in-depth knowledge 
and experience in composites manufacturing technology for all DoD weapon systems. As part of CMTC’s 
organizational structure, all laboratories, facilities, and project labor resources are provided by project teams. �is 
structure results in cost bene�t to the Navy, with maximum funding going to project execution. 
 
CMTC’s current portfolio includes composites manufacturing projects active or in development for the VIRGINIA 
Class submarine (VCS), COLUMBIA Class submarine (CLB), DDG 51 Class destroyer, CVN 78 Class aircraft 
carrier, FFG 62 Class frigate, F-35 Lightning II aircraft, MQ-25, and the CH-53K heavy lift helicopter (portfolio 
ramping down). 
CMTC web site: http://cmtc.ati.org

 http://www.navalmetalworking.org
http://cmtc.ati.org
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Navy ManTech Execution

Electro-Optics Center (EOC)
 

EOC, operating within the Applied Research Lab (ARL) at Penn State, has served as Navy 
ManTech’s COE for electro-optics since 1999. EOC’s mission is to transition new electro-
optics technologies and applications to Navy-selected focus platforms, through strong technical 

interactions with DoD and its industrial base, demonstrating acquisition cost and/or life-cycle cost savings and 
accelerating capabilities to the war�ghter. EOC generally focuses its projects in one of three technical areas:  
manufacturing of electro-optics, manufacturing using electro-optics, and electro-optics manufacturing systems.

EOC is comprised primarily of former industry and DoD personnel and maintains technical competencies in laser 
systems, imaging sensors and systems, �ber optics and photonics, and electro-optics manufacturing technology. 
Located in Freeport, PA, EOC collaborates with electro-optics companies throughout the United States. EOC also 
supports important DoD technology thrusts and programs of national interest, such as the design, analysis, and 
testing of advanced laser weapons systems. As a University A�liated Research Center, Penn State’s ARL supports 
national security, economic competitiveness, and quality of life through education, scienti�c discovery, technology 
demonstration, and transition to application. As the largest research unit at Penn State, ARL continues to do vital 
work for the world-at-large through cutting-edge research and innovation. 
EOC web site: www.eoc.psu.edu

Electronics Manufacturing Productivity Facility (EMPF)
 

EMPF was established in 1984 to aid the electronics industry in improving electronics 
manufacturing processes required in the manufacture of military systems. Today, ACI 
Technologies Inc. operates the Navy’s electronics manufacturing COE and is focused on the 
development, application, and transfer of advanced electronics manufacturing technology. EMPF 

executes projects that reduce the cost and time to fabricate Navy ships, aircraft, weapon systems, and unmanned 
systems by partnering with industry, academia, and government centers and laboratories to maximize available research 
capabilities at the lowest possible cost. 
 
EMPF operates in a modern 36,000-square-foot facility adjacent to the Philadelphia International Airport, which 
houses a demonstration factory containing the latest electronics manufacturing equipment, fully equipped classrooms 
for skill-based and professional-level technical training, and an analytical laboratory for materials and environmental 
testing. EMPF o�ers many electronics manufacturing services and capabilities to the U.S. Navy, DoD, and the U.S. 
electronics manufacturing industrial base and is dedicated to the advancement of environmentally safe electronics 
manufacturing processes, equipment, materials, and practices; �exible electronics  
manufacturing technologies; and workforce competency. 
EMPF web site: www.empf.org

http://www.eoc.psu.edu
http://www.empf.org
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Navy ManTech Execution

Energetics Manufacturing Technology Center (EMTC)

Established in 1994 by ONR, EMTC is Navy-operated and located at the Naval 
Sea Systems Command’s Naval Surface Warfare Center, Indian Head Division 

(IHD), in Indian Head, MD. IHD serves as the focal point for EMTC and, as a renowned leader in energetics, 
provides a full spectrum of capabilities, including energetics research, development, modeling and simulation, 
engineering, manufacturing technology, production, test and evaluation, and �eet / operations support.  EMTC 
develops solutions to manufacturing problems unique to military system / subsystem acquisition and production 
requirements and the energetics industry. EMTC has a full understanding of the inherent dangers of energetics and 
the need for special processes, equipment, facilities, environmental considerations, and safety precautions required for 
manufacturing. 
 
EMTC does not own or operate any facilities or equipment but is essentially a virtual enterprise that involves 
government, industry, and academia in identifying requirements and executing projects. EMTC identi�es weapon 
system and manufacturing-based needs, develops and demonstrates the required manufacturing process technology 
solutions, and transitions successful results that ultimately bene�t the war�ghter. 
EMTC web site:  go.usa.gov/xMBqg

Institute for Manufacturing and Sustainment Technologies
 

Established in 1995, iMAST executes and oversees the Navy ManTech mission at 
the Pennsylvania State University’s Applied Research Laboratory, one of seven U.S. 
Navy University A�liated Research Centers. Located in State College, PA, iMAST 

addresses challenges related to Navy and Marine Corps weapon system platforms in the following technical areas: 
materials processing, laser processing, advanced composites, manufacturing systems, repair and sustainment, and 
complex systems monitoring.  iMAST supports the Navy and Marine Corps systems commands, as well as PEOs 
and Navy laboratories. 
 
iMAST also manages the Repair Technology (RepTech) program and applies new and emerging technologies to 
improve the capabilities of Navy depots, shipyards, Marine Corps Logistics Bases, and lower-level maintenance 
activities throughout the �eet. RepTech cooperates and communicates with Navy COEs, the joint depot 
community, DoD industrial activities, industry, PEOs, and university laboratories to improve sustainability, 
reliability, and system availability. iMAST web site: https://www.arl.psu.edu/content/institute-manufacturing-
sustainment-technologies
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Navy ManTech Execution

Induction heating and straightening for ship panels will reduce rework.
Courtesy of NSAM.

Naval Shipbuilding and Advanced Manufacturing (NSAM) Center 
 

Since 2003, the NSAM Center and its predecessor, the Center for Naval Shipbuilding Technology, 
have been operated by Advanced Technology International (ATI) in Summerville, SC. �e NSAM 
Center develops advanced manufacturing technologies and deploys them in U.S. industrial 
facilities to improve manufacturing processes and ultimately reduce the cost and time required 
to build and repair Navy weapon platforms. �e NSAM Center works closely with the Navy’s 
acquisition community and the defense industry to address manufacturing technology issues 

that negatively impact e�ciency, with respect to both cost and cycle time. Projects improve construction and repair 
processes, such as optimizing production practices, increasing the use of robotic manufacturing methods, investigating 
modular / packaged units, improving accuracy control, eliminating ine�ciencies in material usage, and using advanced 
manufacturing tools and technologies. 
 
�e NSAM Center focuses on technologies that improve the a�ordability of current Navy acquisition programs. 
New projects will investigate the use of modern planning systems, automated fabrication technologies, supply chain 
improvements, streamlined unit / module �ow to and within storage and construction areas, wireless data management 
applications, using 3D models to support production, and developing improved scheduling systems for new, aggressive 
build strategies. 
NSAM web site:  https://www.NSAMCenter.org

http://www.NSAMCenter.org
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CVN 79 Underwater Hull in Dry Dock. 
Courtesy of Huntington Ingalls Industries - Newport News Shipbuilding.

CVN 79 Lower Bow Positioned in Dry Dock. 
Courtesy of Huntington Ingalls Industries - Newport News Shipbuilding.
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Navy ManTech Technology Transfer

As previously indicated, the emphasis of the Navy ManTech Program is on transition of manufacturing technology 
that will result in tangible bene�ts for the �eet. To achieve transition, it is imperative that the manufacturing 
advances be widely disseminated to the industrial base for implementation. To foster that dissemination, Navy 
ManTech provides the following:

Program 
Web site

�e Navy ManTech Program Website can be accessed at https://www.onr.navy.mil/en/work-with-
us/navy-mantech. �e web site is a central source to access general information about program 
activities and participation, developments and events, and key points of contact. 
�e site also o�ers links to the annual Navy ManTech Project Book, program success stories, 
as well as other publications.

Defense 
Manufacturing 
Conference

 
�e annual Defense Manufacturing Conference (DMC) is a forum for presenting and discussing 
initiatives aimed at addressing DoD manufacturing technology and related sustainment and readiness 
needs. �e conference includes brie�ngs on current and planned programs, funding, DoD initiatives, 
and seminars relating to the various technology thrusts currently being pursued. 

ShipTech

Project Book

�e biennial event is a forum to exchange information on the manufacturing technology 
developments generated by Navy ManTech through its COEs, as well as the related initiatives 
conducted by the National Shipbuilding Research Program, industry, and academia. ShipTech’s 
objective is to reduce acquisition and total ownership costs of naval ships, accelerate the delivery of 
capabilities to the war�ghter, and enhance the competitiveness of the U.S. shipbuilding industry. 

 
�e Navy ManTech Project Book, which is published annually, provides a snapshot of the Navy 
ManTech projects active during the previous �scal year. Points of contact for each project are 
provided to facilitate technology transfer.

Centers of 
Excellence

�e Navy COEs are focal points for speci�c manufacturing technology areas. �e charter for each 
COE requires it to act as a consultant to both the Navy and industry, and to facilitate the transfer 
of technology throughout the industrial base.
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�e Navy urges government activities, industry, and academia to participate in its ManTech Program as 
participants, advisors, consultants and, most importantly, as bene�ciaries. Development and implementation 
of new and improved technologies is achieved only through a concerted e�ort by everyone connected with the 
design, manufacture, and repair and sustainment of naval weapon systems.
For additional information on participation in the Navy’s e�ort to strengthen the U.S. industrial base, to impact 
platform a�ordability, and to increase Navy readiness, contact any of the Navy ManTech Points of Contact listed 
on individual project pages or consult the 2021 Navy ManTech Points of Contact Directory.

Navy ManTech Technology Transfer

Increasing Productivity and Reducing Distortion by Employing Hybrid Laser Arc Welding. 
Courtesy of Huntington Ingalls Industries - Ingalls Shipbuilding / NSAM.



FY21 Navy ManTech Project Book    |     Transitioning advanced manufacturing technology and accelerating capabilities for an a ordable þeet18

High Energy Laser (HEL) Weapon System Manufacturing — 
A Joint Approach to Identifying Manufacturing Gaps

All branches of the Department of Defense (DoD) are planning to deploy 
High Energy Laser (HEL) weapon systems within the next several years. 
Many of the technologies that comprise HEL weapon systems are unique to 
these systems, so prototypes were built by subject matter experts such as 
the Navy ManTech Electro-Optics Center (EOC) operated by the Penn State 
Applied Research Center. The manufacturing processes necessary to realize 
these components are currently immature and/or the capacity of industry to 
manufacture these items in relevant quantities is limited.  

ManTech representatives from Navy, Army, Air Force, and Missile Defense 
Agency as well as the O ce of the Under Secretary of Defense (OUSD) for 
(Research & Engineering (OUSD-R&E)) Industrial Base and Sustainment, 
and the laser weapon system science and technology community of interest 
recognized the need for manufacturing technology investment in HEL weapon 
systems and joined forces under the Joint Defense Manufacturing Technology 
Panel (JDMTP) to develop a comprehensive manufacturing technology 
roadmap to guide future investment and ensure HEL capability would be 
available for our warýghters.  The roadmap illustrated where gaps existed 
and directed investment in order to ensure the industrial base was capable of 
producing the HEL weapon systems the services envisioned in the timeframe 
necessary. 

A modern HEL weapon system is complicated, so the team tackled the 
e ort by establishing a system engineering decomposition with common 
nomenclature. This decomposition of the major components, subcomponents, 
and subsystems that comprise a HEL weapon system led the team to identify 
common needs and leverage existing work across the services in laser 
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High Energy Laser (HEL) Weapon System Manufacturing — 
A Joint Approach to Identifying Manufacturing Gaps

source components, optics, and pointing subsystems. The team recommendations led 
to immediate investments in the industrial base in laser source components, optics, 
and pointing subsystems. One example is that Navy ManTech has new investments 
in optical coatings and beam directors sponsored by OUSD to beneýt directed energy 
applications for all service needs. 

The chief beneýt of the HEL roadmap project will be an improvement in warýghter 
readiness for missions that are best addressed using laser weapon solutions. 
The manufacturing technology roadmap allowed for the initiation of manufacturing 
technology aspects related to laser weapon systems fabrication in conjunction with 
ongoing science and technology work. This concurrent approach will accelerate delivery 
of HEL capability to the warýghter compared to a more traditional approach where 
manufacturing technology is considered later in the development process and protracts 
delivery due to a more serial process. 

Secondary cost-avoidance beneýts are also possible due to the cross-service 
coordination of laser weapon ManTech e orts among DoD services.  Speciýcally, 
identiýcation of component and subsystem technologies common to all laser weapon 
systems avoids unnecessary duplication of e orts and maximizes the e ciency of the 
investment. For example, investments in mirror fabrication explore di erent approaches. 
Further acquisition and life-cycle savings are possible through this joint roadmap 
e ort by producing these common elements in larger quantities and harmonizing 
maintenance e orts.  The capability acceleration and technological advancements 
made between Navy ManTech Centers of Excellence and all branches of the military 
in 2021 and those planned for 2022 will lead the way for the HEL weapon systems of 
tomorrow, beneýtting the entire DoD well into the future.
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