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• FRCSW Led SBIR Projects

• MBE Digital Initiatives

• Questions

AGENDA
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FRCSW Led SBIR/SDIS Technology Projects 

Project Details
KM Equip for Dimensionally 

Restoring Bores of ACFT 
Components

(Inovati)
Lead:  FRCSW; SBIR, AERMIP, SI

Impact:  Readiness and Cost Savings

• Fund Inovati to develop repairs and transition the necessary 
hardware and software to accomplish bore repair with existing 
FRCSW Cold Spray systems. 

• The SBIR covers costs associated with "roll testing" the F/A-18 
wheels at USAF WPAFB Test Facility

Dimensional Restoration of 
Damaged Aircraft Components

(ES3 Inc)
Lead:  FRCSW; SBIR Phase II.5 SI 

Impact:  Throughput and Readiness

• Evaluate and validate cold spray coatings with three cold spray 
systems - robotically and hand held applications - for COMFRC’s 
industrial operations

• Develop the test protocol for validating all cold spray applications 
and testing for NAVAIR Certification and general authorization for 
aerospace components.

NCheck
(Etegent Technologies)

Lead:  FRCSW; SDIS SBIR Phase II.5 project
Impact:  Throughput and Readiness

• Artisan inspection documentation using digital tablets  Digital 
mapping of damage photos, NDI and inspection data for 
ingestion into Nlign via AVPLM

• Improve turn around time and lower engineering costs on 
repair dispositions

• Ability to query/reuse previous repair dispositions.

AR/VR Tools for In-House 
Instructions
(Sharp Vision Inc)

Lead:  FRCSW; SBIR Phase II.5 
Impact: Throughput &  Maintenance 

• Develop a process for creating visualization models and AR/VR 
software tools for training and work instructions to improve the 
effectiveness, productivity and quality in training, 
manufacturing, maintenance and repair in the model based 
environment.
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• FRCSW - ITAMCO CRADA Exploring Blockchain for Supply Support
– Led to SBIR Phase II and collaboration with NAVAIR Digital Group, BR&T on 

SuperHornet Critical Part use case 

• LP-CRADA with Atmospheric Plasma Solutions (APS)   (Completed)
– Risk Reduction research on promising SBIR developed technology for sealant, paint and 

RAM removal on aircraft aluminum skins for potential Phase II.5 contract.

• FRCSW – SurFx CRADA (Signature phase - Awaiting new ORTA assignment)
– Evaluate new Atmospheric Plasma formulations and process for composite injection 

repairs 

• FRCSW – AKT Optimize CRADA
– Evaluate new JPA development software  for organic production 

• Proposed FRCSW LP-CRADA with MELD Manufacturing (On Hold)
– Investigate of Additive Friction Stir weld repair of fastener holes, corrosion and wear in 

anticipation of ONR S3R project funds FY 21 and FRCSW CIP placeholder purchase

Federal Lab Activities: FRCSW CRADAs
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Catapult Innovation Admin Support Admin and coordination of CATAPULT Innovation activities  to administer 3 events/yr FRCSW

RFID Tracking of NPSL assets

Asset tracking is needed to streamline the inventory process of PEMA tagged assets. 
Some items are periodically misplaced and an RFID system could help locate the asset faster, 

i.e., misplaced calibration folders, PEMA asset that move between rooms or buildings.
RFID could be used to improve the process control of assets going through the calibration 

process which includes customer equipment that requires calibration; could be tracked more 
efficiently during all processes. Tagging will be with the history folder of customers’ product 

since NPSL does not have ownership over the item.  NPSL & COMFRC RFID Team

SDIS IFDIS-HUD Components

ONR ADAPT 4- Robotic Material Handling COMFRC/NAVSEA/LOGCOM

ONR ADAPT 7- Autonomous Facility Health Monitoring and Prioritization COMFRC/NAVSEA/LOGCOM
Integrated Manufacturing (Machining and 

Grinding) Cell CIP Project to support the concept of Industrial Optimization Plan (IOP) Mfg / Components Machining

Zinc Nickel Plating Line SBIR Started at Hill AFB. When transition to a 2.5, JAX took lead. (These projects are shared 
by the FRC's) Certification from NAVAIR for landing gear substitution of CAD coating. Plating

Cold Spray Booth Expansion of existing system. Materials lab and production systems will be duplicate. Components / Material Lab

OSD JRobot Factory Automation / Parts Inventory / Artisan
Test/Pilot Program

USMC SCO/NIAR - JARVIS Scan & Robotic drilling Hole scanning and drill alignment. Technology Development
PMB/Paint Shop KYDEX cover trial (benesug) Masking for PMB Test / Pilot Program

Proposed Industrial Led Projects For FY 20-21

Project Name Brief Description Benefiting Shop


Complete List

		Color Code 

		ATI 6.3 is leading this project with 6.3 direct impact																				3

		This product is in work, ATI believes that there is ORTA involvement and minor ATI input required; but ATI 6.3 is not leading this project																				2

		ATI has transitioned this product and it is now up to the FST, MRO-E, Engineering Lab or other team to move forward. This is not a 6.3 ATI lead project																				1

		ATI project cancelled																				4

		ATI Strategic Investment Projects

		Project Name		Brief Description		Benefiting Shop		Name		FY		Hosting Event / Project Budget		Total Project Funding		6.3		Transfer Group / Comments		Decision / Comments

		Catapult Innovation Admin Support		Admin and coordination of CATAPULT Innovation activities  to administer 3 events/yr		FRCSW		Stoney Middleton / ???? TBD		FY20		Participation JON = $20K 
Minimal / Free		Winner = Based on projects ???? / SI Budget has funded this in the past. i.e. AMSREL support. 		Yes		Fac Exe - Indirect? - Is this only 6.3? Or all 6.0 … Or for entire FRC-SW?		1

		RFID Tracking of NPSL assets		Asset tracking is needed to streamline the inventory process of PEMA tagged assets. 
Some items are periodically misplaced and an RFID system could help locate the asset faster, i.e., misplaced calibration folders, PEMA asset that move between rooms or buildings.
RFID could be used to improve the process control of assets going through the calibration process which includes customer equipment that requires calibration; could be tracked more efficiently during all processes. Tagging will be with the history folder of customers’ product since NPSL does not have ownership over the item.  		NPSL & COMFRC RFID Team		Anh N / Cid R.		FY20		$   500,000.00		Per GD - Now part of weekly telecon to prepare for IWG and funding from COMFRC

Project briefed to COMFRC RFID Enterprise team as the FRCSW Pilot and considered for IWG Investment		Yes		Started as Catapult event winner. CIP Project for funding 		1

		SDIS		IFDIS-HUD		Components		Brett Gardner - TPOC (Transfer to a 6.3?)		FY19-20		$   800,000.00		Build ITA for F/A18 HUD IFDIS Testing.  Working with F/A-18 FST and PMA 265		Yes		F/18. Components IPT		1

		ONR ADAPT		4- Robotic Material Handling		NESTT - COMFRC/NAVSEA/LOGCOM		Cid Richards		Y20-21		TBD		Material tracking and movement consume vast labor efforts. In addition to extensive labor efforts, the lost materials, tooling and equipment detract from readiness efforts.  Existing robotics tracking and movement systems are available for use within depot perimeters that could defray these labor and material costs.		Yes		NESTT - NAVSEA, Marine Corp & NAVAIR		1

		ONR ADAPT		7- Autonomous Facility Health Monitoring and Prioritization		COMFRC/NAVSEA/LOGCOM		Gabe - Assign a 6.3?		FY20-21		TBD		Integrated facility health monitoring efforts must be fielded to enable real-time status and prioritization of repairs, or alternative depot repair source decisions all supporting the Model-Based Enterprise (MBE) efforts. Retrofitting plans to place facility health monitoring hardware on facilities have not been produced.		Yes		other sites in NESTT		1

		Integrated Manufacturing (Machining and Grinding) Cell		CIP Project to support the concept of Industrial Optimization Plan (IOP)		Mfg / Components Machining		Dan Gutierrez		FY17 CIP		$17M		Industrial Equipment / Tooling Improvements		Yes				1

		Zinc Nickel Plating Line		SBIR Started at Hill AFB. When transition to a 2.5, JAX took lead. (These projects are shared by the FRC's) Certification from NAVAIR for landing gear substitution of CAD coating.		Plating		Raquel & Jonathan		FY21 CIP		$5M		CIP Approved ES3 - Sub Systems / Materials Lab		Yes		Raquel & Jonathan		1

		Cold Spray Booth		Expansion of existing system. Materials lab and production systems will be duplicate.		Components / Material Lab		Purchase of Inovati Low pressure cold spray system		FY21 CIP		$800K		Cold Spray						1

		OSD JRobot		Draguicevich/Richards/		Test/Pilot Program		NESTT Porject to focus on robotics needs of Organic Depots within MARLOG, NAVSEA and COMFRC						Industrial Equipment/Tooling Improvments						1

		USMC SCO/NIAR - JARVIS Scan & Robotic drilling		Hole scanning and drill alignment.		Technology Development		Gabe / David Price						Industrial Equipment						1

		PMB/Paint Shop KYDEX cover trial (benesug)		Masking for PMB		Test / Pilot Program		Gabe - Assign a 6.3?						Industrial Process / BeneSugg						1

		Digital Fit Check		Problem: The current production-based evaluation process sometimes involves hand-made “templates”, but largely we do not know if the part is going to fit until we start taking things apart.  
Solution:  Develop & implement procedures in production using laser scanners, NLIGN, and other technologies, to identify the best donor structure before removing a single fastener.  Furthermore, if this effort was expanded, it would be possible to potentially pre-scan dozens of potential donors to create a library of potential candidates for major structural mods.  
		Engineering and Production TAT, Logitics Supply		John Schnieder		20		Catapult/STARTS		Submitter developing project plan for FY20 SI funding to conduct demonstration in order to validate process		??		ATI JON to fund - Integration of system to existing infrastructure.		2

		COMFRC T2P		Sharp Vision Software		FRCSW Production		Brett Gardner - Nominate Andrew Palek		$15K SBIR		$   1,500,000.00		Develop a process and provide HW and SW for creating visualization models and AR/VR for training and work instructions to improve the effectiveness, productivity and quality in training, manufacturing, maintenance and repair in the model based environment.		No		FST, MRO Training		2

		SDIS		Etegent Ncheck for Nlign		FRC NDE, QA, and FST Engrng		Scott Wong		$15K SBIR		$   1,500,000.00		Leverage previous ATI IPT SBIR Phase II.5 project at FRCSW for Nlign and develop a system for Artisan to enter data directly during inspection for Nlign Model based storage.  This iwll integrate with planned COMFRC IDRN Model Based Enterprise.   		No		FST's, MRO		2

		ONR ADAPT		6- Global Parts Tracking System		COMFRC/NAVSEA/LOGCOM		TBD		TBD for Navy TPOC team		TBD		Locating and delivering repair parts currently consumes hundreds of man-years of effort to affect combat platform maintenance. Existing industry solutions are available to address this gap, but have not been implemented to affect sustainment.  		No		other sites in NESTT		2

		ONR ADAPT		9- Cold Spray Next Steps		COMFRC/NAVSEA/LOGCOM		Andrew Kohl		20-22		TBD		Cold spray methods, although affecting some dimensional repairs, do not currently provide for protective coatings, structural metallic repairs or robust portable applications in various settings (e.g., aboard ships or inside ground vehicle compartments). Additional efforts are required to resolve these gaps for the benefit of multiple military platform applications		No		other sites in NESTT		2

		Blockchain Project for Secure Ledger 		Investigating Blockchain for provenance and traceability of critical safety aircraft parts.   The project that is furthest along and being commercialized by the industry partners is protecting the technical data packages to distributed manufacturing sites (with a focus on additive).  This was a OSD J4/OSD RRTO project we partnered on; managed by NCMS using Moog, Microsoft, and Gaurdtime Federal.  FRCSW has a CRADA, and developing an SBIR contract, with a company Indiana Technology and Manufacturing Company ITAMCO and SIMBA.		Process Development		Frank Groth/ Josh Joyce		20		NAVAIR SBIR Phase II		$1.5M		No				2

		CRADA - Application of Atmospheric Plasma Technology to Improve Composite Repair Processes for Aircraft Structural Components		The objective of the CRADA will be to improve the composite repair processes using atmospheric plasma technology in the maintenance, repair and overhaul (MRO) process for aircraft structural components. The joint CRADA will evaluate new plasma process chemistry and methods in order to develop new repair capability for high dollar aircraft components which currently are scrapped due to an inability to obtain a robust and durable composite repair. Atmospheric plasma has been shown to improving bond surface by removing contaminant and activating surface energy which enhances adhesion. Using data generated by this Agreement, FRCSW will develop new depot level repair process instructions which utilize atmospheric plasma methods to repair composite structural components found on Naval Aircraft. SURFX will gain a better understanding of the MRO repair process and help to transition knowledge to other Department of Defense and commercial aircraft programs.		Process Development		Justin Massey		20-21				Surface Preparation						2

		 CRADA- Accelerated Knowledge Transfer to Improve Delivery of Written Technical Instructions		This CRADA will demonstrate the ability of FRCSW personnel to improve current written technical instructions through the internal development of accelerated knowledge transfer (AKT) tools to include; Job Performance Aids (JPAs), Learning Performance Aids (LPAs) and other learning applications. While the value of JPAs and LPAs in the DoD maintenance community have already been proven, this cooperative research will allow the Navy access for demonstration/evaluation of AKT automated software programming engine and supportive hosting environment. FRCSW personnel will use the AKT tools to demonstrate the elimination of the need for specialized programming expertise. 		Test / Pilot Program		Brett Gardner now  Nominate Andrew Palek		20-21		TBD		$25K						2

		Research Lightning Strike Damages to Composites		Massey/Barber		Technology Development								Composites						2

		Automated, rapid Non-Destructive Inspection (NDI) of large scale composite structures - LASLAT		Root/Franck		Technology Development		Testing LASLAT capability on F/A-18						Non-Destructive Inspection						2

		Intermittent Fault Detection System (IFDIS)		Gardner		Technology Development								Electronics Testing						2

		PPEDM e-Drill enhancements & SBIR support		Focus on using EDRILL to drill pilot holes vice fastener removal.  To include design of video system capruting EDRIL electode to fastener interface to ensure proper alignment of electrode onto fastener head.		Technology Development		Kayna Mendoza 				PMA 265 Interest, support for PAX Jared Wright 		Materials Lab / Industrial Equipment/Tooling Improvments						2

		NESTT Self Healing Data		Gardner		Technology Development								Data Analytics						2

		Educational Partnernship Agreement (EPA) Development with USC/UCI		ORTA/Mat Lab		Research Partnership								Industrial Process						2

		Delam Strength Restoration		Currently injection repair of delaminations that are performed on Naval aircraft composite components are considered non-strength restoring due to unknowns about  surface contamination and antiquated repair processes. Thus millions of dollars of composite components are scrapped due to inability to justify and analyze for a strength restoring repair.

Proposed Solution:  Perform research and development to provide the ability to quantitatively assess injection repairs of delaminations with  the  ultimate goal being to return strength to the composite component. This R&D includes development of a new repair process  and engineering data to perform a new analysis method.
		Composites shop/FSTs/PMAs		Justin Massey		FY 18-20		$   150,000.00		$360,000		No		MRO-E Justin Massey 
ORTA Chris Root		3

		Software for perfroming MMPDS Fatigue Analysis		Problem  Description:   NAVAIR does not have a good way of analyzing fatigue software. The MMPDS methodology is supposed to be used, but generally best-fit curve programs are used. These do not properly account for runouts or outliers in the data.

Proposed Solution:  Fatigue analysis software was developed for the E-Drill project. It works on R Project, a free, open-source software. The software was coded specifically for those test coupons. However, the code can be modified to accept "generic" test data. A Graphical User Interface (GUI) can also be added to make it user friendly.
		Manufacturing/Engineering/FSTs/PMA's		Matt Minnick		FY 18-19		$   10,000.00		$   20,000.00		No		FST's, MRO-E		3

		Heat Damage Evaluation Training		Heat damage due to fire, exhaust leaks, lightning strikes, etc. is a common occurrence in aviation, but there are no training courses to provide familiarization with the heat damage evaluation process or hands on training.

Proposed Solution: Develop a two-part heat damage evaluation course. Part I would be an overview of the process and evaluation techniques for general familiarization, and Part II would be a hands-on, practical component for training evaluators.
		Engineeirng, ISR and Production		Heather Stoll		FY19-FY20		$   25,000.00		$   65,000.00		No		FST, MRO-E		3

		Blockchain Project for Secure Ledger 		Investigating Blockchain for provenance and traceability of critical safety aircraft parts.   The project that is furthest along and being commercialized by the industry partners is protecting the technical data packages to distributed manufacturing sites (with a focus on additive).  This was a OSD J4/OSD RRTO project we partnered on; managed by NCMS using Moog, Microsoft, and Gaurdtime Federal.  The TDP is held in a container, access is managed by a blockchain, orders are pushed to designated prepositioned additive sites.   More about this project in this quick video. https://www.youtube.com/watch?v=l60D0CP1A8k

Partnering on a project based out of Pax River for advanced asset tracking through the Depot overhaul facilities involving tagging the parts with RFID but storing and managing the information on a blockchain.  This alleviates some, if not most, of the information assurance concerns of using RFID.  The great thing about this project is the partner company is Boeing (the OEM for the assets this POC focuses on).  By proving this technology locally we hope to introduce like requirements into 3rd party overhaul facilities and upstream supply chain partners.  This will give up unheard of supply visibility and facilitate new risk mitigation and reduction strategies. 

Finally we have a CRADA, and developing an SBIR contract, with a company Indiana Technology and Manufacturing Company ITAMCO and SIMBA.  Originally a DARPA project for secure messaging utilizing a blockchain.  Now focused on being an easy to implement  “smart contract” generation tool. We plan to review their technology offering against the Boeing Products for similarities and interface opportunities.  If successful they will be key to easily onboarding other entities in the Naval Aviation Enterprise. 
We have also been engaged with other interested people from around the DoD (DLA, NAVSUP, DISA, AF) and participated in the first UCSD Blocklab with Dr. Short.  

		COMFRC, FST, Fleet		George Blackwood		FY19-20		$   15,000.00		$   45,000.00		No		Direct funded - FST ? Deysi 		3

		Foam Filled Tires as Red Gear		Problem: Low amounts of red gear wheels results in serviceable wheels being used for aircraft in the depot. Damaged wheels and tires are demolished which costs time and money.  Solution: Foam fill out-of-spec tires and wheels to create more red gear for aircraft in preservation and for depot operations.		FRCSW Aircraft Production/SE		FY20		TBD		Edgar Armenta		MatLab SME currently working wth FST and FRCSW Production to develop a costed project plan for pilot in FY 20		No		Would benefit production! - MRO-E		3

		MADD (Matlab app for degraders data)		Problem: With top degraders becoming more and more of a nuisance across the fleet, it is necessary to develop a way to quickly and efficiently generate the data required to identify and prioritize these problem parts.
Solution: MADD is a MATLAB app designed for the purpose of pulling data from DECKPLATE reports and conveying pertinent part information for top degraders. MADD uses different parsing and tabularizing techniques to provide additional insight into the maintenance data from DECKPLATE reports, and is dynamic enough to work across different teams, platforms, and codes.
		F18 FST  and RCB 		FY20		TBD				Introduced MADD team to FRAG and larger NAVAIR Data Analytics team for awareness and collaboration using SW Tools and SMEs across the Enterprise		No		FST's, MRO - FRAG		3

		COMFRC T2P		Cold Spray- Innovati		Manufacturing/FSTs/PMAs		FY19-FY21				$   1,500,000.00		Fund Inovati to develop repairs and transition the necessary hardware and software to accomplish bore repair with existing FRCSW Cold Spray systems; also covers costs associated with "roll testing" the F/A-18 wheels at USAF WPAFB Test Facility		No		Materials Lab		3

		COMFRC T2P		Thermal wave Imaging		FRCSW Non Destructive Inspection		FY 19-20		800k		$   800,000.00		Leverage previous ATI IPT SBIR Phase II.5 project at FRCE for V22 Proprotor blades to develop improved Large Area Standoff, Large area Thermography (LASLAT) system to rapidly inspect E2 Rotodome and F/A-18 Composite structures for defects.		No		E2/C2 FST		3

		SDIS		Dimensional Restoration of Aircraft Components Damaged by Corrosion		FRCSW Production/PMAs/FSTs		FY19-FY20		$15K SBIR		$   1,500,000.00		Evaluate and validate cold spray coatings with three cold spray systems - robotically and hand held applications - for COMFRC’s industrial operations.  Develop the test protocol for validating all cold spray applications and testing for NAVAIR Certification and general authorization for aerospace components.
		No		Materials Lab		3

		ONR ADAPT		1- Expeditionary Depot Maintenance Capability		COMFRC/NAVSEA/LOGCOM		FY20-21		TBD for Navy TPOC team		TBD		Current depot repairs and overhauls are predominantly performed at fixed locations with specialized tooling, facilities and staff. The ability to position-forward a depot capability for fielding at any location with fabrication, repair/overhaul and extensive reach-back communications ability will allow more responsive depot repairs.  Multi-SYSCOM (and joint) standard system will provide interoperability in operational environments thereby increasing operational availability of assigned assets.  		No		other sites in NESTT		3

		ONR ADAPT		2- AI Generated Work Instructions		COMFRC/NAVSEA/LOGCOM		FY20-21		TBD for Navy TPOC team		TBD		Low frequency repairs require extensive engineering and do not efficiently leverage previous evolutions. Supervised machine learning must be harnessed to enable AI-generated work instructions to reduce engineering items and costs. Methodology will also counter workforce turnover concerns.		No		other sites in NESTT		3

		ONR ADAPT		3- Self Healing Data Collection Using AI		COMFRC/NAVSEA/LOGCOM		FY20-21		TBD for Navy TPOC team		TBD		Large swaths of data have been compiled and can provide invaluable insights if data entry errors can be corrected. Human correction of the errors (e.g., USS Abraham Lincoln to CVN72) is not efficient/effective nor predictive in nature. AI algorithms can groom or heal the (meta) data to make it more useful in trending deficiencies and corrective actions across multiple platforms.		No		other sites in NESTT		3

		ONR ADAPT		5- Integrated Global Logistics Network to Allow Model-Based Enterprise		COMFRC/NAVSEA/LOGCOM		FY20-21		TBD for Navy TPOC team		TBD		As Model-Based Enterprise (MBE) renditions of facilities are developed and maintained, no common repository or site is being considered to holistically manage these files and the associated data. Segmented data will contribute to sub-optimized facility efforts and prevent interoperability of logistics functions across depots.		No		other sites in NESTT		3

		ONR ADAPT		8- Master Command and Control for Multiple Activity Visibility		COMFRC/NAVSEA/LOGCOM		FY20-21		TBD for Navy TPOC team		TBD		Warfighters use a unified common operating picture (COP) to conduct operations. This existent capability is not fielded for the sustainment community, thus complicating coordinated efforts across multiple sites and platforms.		No		other sites in NESTT		3

		Portable X-Ray Diffraction System		Arenas		Technology Development								Non-Destructive Inspection						3

		Cold Spray for internal bores (90 degree angle structure)		Minnick/Starr		Technology Development								Cold Spray						3

		Dimensional Restoration of damaged aircraft components		Minnick/Kohl		Technology Development								Cold Spray						3

		Fortus 900 MC Printer		Draguicevich/Price		Transition								Additive Manufacturing						3

		Composite Delam Strength Restoration		Massey		Technology Development		Currently injection repair of delaminations that are performed on Naval aircraft composite components are considered non-strength restoring due to unknowns about  surface contamination and antiquated repair processes. Thus millions of dollars of composite components are scrapped due to inability to justify and analyze for a strength restoring repair.Proposed Solution:  Perform research and development to provide the ability to quantitatively assess injection repairs of delaminations with  the  ultimate goal being to return strength to the composite component. This R&D includes development of a new repair process  and engineering data to perform a new analysis method.						Composites						3

		Heat Damage Evaluation Training		Massey/Stoll		Workforce Dev		Heat damage due to fire, exhaust leaks, lightning strikes, etc. is a common occurrence in aviation, but there are no training courses to provide familiarization with the heat damage evaluation process or hands on training.  Proposed Solution: Develop a two-part heat damage evaluation course. Part I would be an overview of the process and evaluation techniques for general familiarization, and Part II would be a hands-on, practical component for training evaluators.						N/A						3

		Catapult - Foam Filled Tires as Red Gear		Armenta		Transition		Problem: Low amounts of red gear wheels results in serviceable wheels being used for aircraft in the depot. Damaged wheels and tires are demolished which costs time and money.  Solution: Foam fill out-of-spec tires and wheels to create more red gear for aircraft in preservation and for depot operations.						Materials						3

		Catapult- MADD (Matlab app for degraders data)		OPS Data Analytics		Process Development		Problem: With top degraders becoming more and more of a nuisance across the fleet, it is necessary to develop a way to quickly and efficiently generate the data required to identify and prioritize these problem parts.
Solution: MADD is a MATLAB app designed for the purpose of pulling data from DECKPLATE reports and conveying pertinent part information for top degraders. MADD uses different parsing and tabularizing techniques to provide additional insight into the maintenance data from DECKPLATE reports, and is dynamic enough to work across different teams, platforms, and codes.						Data Analytics						3

		Software for Performing MMPDS Fatigue Analysis		Minnick		Test / Pilot Program								Digital Tools						3

		Non-Metalic Sealant RAM removal tools		Massey		Test / Pilot Program		considering multiple vendors						Surface Preparation						3

		Type VII PMB gap testing		Massey		Test / Pilot Program								Surface Preperation						3

		Dimensional Restoration of Aircraft Components Damaged by Corrosion		Minnick/Kohl		Technology Development								Cold Spray						3

		Portable Kinetic Metallization Process and Device for Minor Structural and Protective Coating Repair of Aluminum and High-Strength Steels		Minnick/Kohl		Technology Development								Cold Spray						3

		O/I Level Catapult Innovation Pilot Support		Root/Middleton		Test/Pilot Program								Acft Maintenance						3

		EPIC		Assess SBIR derived device to monitor electirical signals in aircraft cables for engineeirng troubleshooting at Depot and in field.		PMA-265/FSTs, Production Acft		Gleb Dorokopetz		FY 19-20		$   10,000.00		$   20,000.00		No		FST's		4

		F/A-18 ECS Data Acquisition Improvement		Problem: Legacy Hornet F-18s have very limited data acquisition recording ability. In order to properly troubleshoot the Environmental Control System (ECS), maintainers and engineers sometimes need to monitor valve and sensor operation during a Test Port pressure test. 
Solution: Use Legacy ECS Data Acquisition Module (DAQ). It will be a plug and play solution, no need for Aircraft Electrician to disassemble connectors and insert jumper wires to measure single valve at a time. It will plug in between the ACS controller and aircraft wiring behind door 10R, and be quickly reversible troubleshooting aid. 
Benefit: Once built, the tool can potentially save minimum 4-6 hours of engineering troubleshooting time. Furthermore, the tool can save as much as hundreds hours of troubleshooting time if aircraft was potentially down for longer. The tool can be further implemented to the fleet squadrons once the prototypes prove their effectiveness. 
		F-18 FST and Production 		FY20		TBD		Gleb Dorokopetz		Team is working detailed plan for FST PMA 265 concurrence. ATI collaborator Identified SBIR product, EPIC, which may offer similar capability and will also be assesses in demonstration.		No		FST		4

		Catapult - F/A-18 ECS Data Acquisition Improvement				Test / Pilot Program		Problem: Legacy Hornet F-18s have very limited data acquisition recording ability. In order to properly troubleshoot the Environmental Control System (ECS), maintainers and engineers sometimes need to monitor valve and sensor operation during a Test Port pressure test.  Solution: Use Legacy ECS Data Acquisition Module (DAQ). It will be a plug and play solution, no need for Aircraft Electrician to disassemble connectors and insert jumper wires to measure single valve at a time. It will plug in between the ACS controller and aircraft wiring behind door 10R, and be quickly reversible troubleshooting aid.  Benefit: Once built, the tool can potentially save minimum 4-6 hours of engineering troubleshooting time. Furthermore, the tool can save as much as hundreds hours of troubleshooting time if aircraft was potentially down for longer. The tool can be further implemented to the fleet squadrons once the prototypes prove their effectiveness. 
						Industrial Equipment / Tooling Improvements						4

		CRADA Composite Tooling Innovation - FRCSW and Airtech Intl.		Massey		Transition		The CRADA collaboration will yield processing instructions, a final tool, and a first article component for a F/A-18E/F Engine Bay Door 68 Hat Stiffener. This part is large in size, features complex curvatures, and needs a high temperature tool during the curing process. The tool will be manufactured using a combination of new tooling techniques to provide FRCSW experience with updated technology in the composite tooling industry. If successful, the tool will move on to be a production tool for future manufacturing, the processing instructions will be used as a reference for future tooling needs, and the NNC will gain valuable insight on the tooling materials’ performance in a real production application.						Industrial Equipment / Tooling Improvements						4

		CRADA-  Crack Detection by Infra Red		Lee		Technology Development		Resolution better than LASLAT						Non-Destructive Inspection						4

		Support for FRCE and FRCSE led projects		TBD		N/A								N/A						4







		CRADA #		Agreement Title		Signed		Expiration		CRADA Partner		Partner TPOC		Partner Phone		Partner Email		Navy TPOC		Code		Objective of CRADA		PIA Support		ORTA Comments		6.3		Other Team

		COMPLETED CRADAs

		NCRADA-FRCSW-11-001		Application of Atmospheric Plasma Technology for Structural Adhesive Bonding		7/3/11		7/3/14		SURFX TECHNOLOGIES, LLC (SURFX)		Robert F. Hicks		(310) 558-0770, ext. 112		hicks@surfxtechnologies.com		Edward Harris		4.3.4		The objective of the CRADA will be to improve the structural adhesive bonding processes using atmospheric plasma technology in the maintenance, repair and overhaul (MRO) process for aircraft structural components.   The joint CRADA will evaluate new plasma process chemistry and methods in order to develop new repair capability for high dollar aircraft components which currently are scrapped due to inability to obtain a robust and durable bond.  Atmospheric Plasma has been shown to improving bond surface by removing contaminant and activating surface energy which enhances adhesion.  Using data generated by this CRADA, FRCSW will develop new depot level repair processes instructions which utilize atmospheric plasma methods to repair metallic and composite structural components found on Naval Aircraft.  SURFX will gain a better understanding of the MRO repair process and help to transition knowledge to other DOD and commercial aircraft programs		None		First Amendment 2013 recognizing a change in ownership of SURFX.		No		FST's, MRO

		NCRADA- FRCSW-01-13                        (Should have been NCRADA-FRCSW-13-002 to be consistent with CRADA numbering format)		Evaluation of Rapid Tooling Products Based on Ceramic Microspheres in Refractory Binder		4/10/13		4/13/16		NEVADA COMPOSITES, INC. (NEVADA COMPOSITES)		John L. Crowley, Ph.D		(775) 246-5999		jcrowley@nevadacomposites.com		Justin T. Massey		4.3.4		The objective of the CRADA is to evaluate innovative tooling products of NEVADA COMPOSITES.  More specifically, the CRADA seeks to (1) assess the sealing ability of coatings upon porous tooling materials, by vacuum bagging directly on coated NEVADA COMPOSITES tooling, (2) analyze dimensional variation that may occur over time due to exposure of tooling to Coastal California altitude and humidity, (3) evaluate adhesive used to join multiple tooling segments, and (4) research, develop, and evaluate longevity of adhesive infused tooling for high temperature composites, wherein resin or other binder is added or substituted for the normal tooling binder.  Using data generated by this CRADA, FRCSW may develop new depot level repair processes that use rapid tooling generated by NEVADA COMPOSITES to repair composite structural components found on Naval Aircraft.  NEVADA COMPOSITES will gain a better understanding of the MRO repair process and help to transition knowledge to other DOD and commercial programs.		None				No		FST's, MRO

		NCRADA- FRCSW-02-13       (Should have been NCRADA-FRCSW-13-003 to be consistent with CRADA numbering format)		Cooperative Research to Evaluate Application of Electro-Discharge Machining (EDM) to Remove Fasteners from Aluminum Alloys and Composite Material Systems in Naval Aircraft		4/10/13		4/102016		PERFECT POINT EDM CORPORATION (PPEDM)		Michael Gibbons		714-981-5694		mtg@ppedm.com		Filipe D. Mesquita		4.3.4		The objective of this CRADA is to evaluate the application of EDM technology to remove aerospace fasteners from aluminum alloys and composite material systems in Naval aircraft.  This CRADA seeks to investigate possible damage to joined materials that may be caused by improper placement or use of PPEDM’s E-Drill tool, and this CRADA may also investigate parameters, techniques, and best practices proper use of the E-Drill tool upon Naval aerospace materials.  Aircraft such as the F-18 include thousands of fasteners, and these must be removed for various MRO operations.  Compared with manual fastener removal, using the E-Drill tool could expedite fastener removal substantially, saving dozens or even hundreds of hours per aircraft.  Moreover, the E-Drill could help reduce damage to joined material and also help reduce repetitive stress injuries to Navy employees.  Through this CRADA, PPEDM will gain a better understanding of the MRO repair process and help to transition knowledge to other DOD and commercial aircraft programs.		None				Yes

		NCRADA-FRCSW-03-13   (Should have been NCRADA-FRCSW-13-004 to be consistent with CRADA numbering format)		Development of System Using a Base Station to Manage Multiple Portable 3D Component Measurement Devices (Peripheral Stations) to Automatically Reference Peripheral Station Measurements to Base Station Datum		4/9/13		4/9/16		VERISURF SOFTWARE, INC. (VERISURF)		Ernie Husted		(714) 970-1683		ernie.husted@verisurf.com		Gabriel Draguicevich		4.1		The objective of this CRADA is to jointly develop, implement, and test a system for linking multiple portable component measurement devices.  The measurement devices include a base station and one or more peripheral stations.  The base station wirelessly establishes a 3D positional relationship to each peripheral station with high accuracy, and this can also be re-established on-the-fly.  Peripheral station measurements are automatically referenced to a base station datum.  Thus, the peripheral stations can be moved as needed to accurately measure various features of a three dimensional object such as an aircraft, without having to reposition the base station.  Such a system would be beneficial to technicians and engineers assessing aircraft during maintenance repair and overhaul (MRO).						Yes

		NCRADA- FRCSW-14-001  (Should have been NCRADA FRCSW-14-005 to be consistent with Numbering format FY-00#) 		Evaluation of Quality Assurance Support Equipment for Surface Preparation of Bonded Repairs		9/24/14		9/24/17		BRIGHTON TECHNOLOGIES GROUP, INC. (BTG)		Giles Dillingham		(513) 469-1800		gdillingham@btglabs.com		Justin T. Massey		4.3.4		The objective of the CRADA is to improve the quality assurance process for structural adhesive bonding processes in the maintenance, repair and overhaul (MRO) process for aircraft structural components.  The joint CRADA will develop and evaluate a support equipment device used to ensure quality surface preparation prior to bonding.  Using data generated by this CRADA, FRCSW will develop new qualify verification processes and instructions for bonded repair of metallic and composite structural components found on Naval Aircraft.  BTG will gain a better understanding of the MRO repair process and help to transition knowledge to other Department of Defense (DOD) and commercial aircraft programs.
 
FRCSW will gain the ability to calibrate the Support Equipment Device, correlate the water contact angle to adhesive bond mechanical properties for the materials chosen for evaluation, and create a new quality assurance device to ensure quality bond preparation has been completed prior to applying bonded repairs. 

BTG will gain insight into calibration requirements of support equipment used on Naval programs, increased data and research for correlation of water contact angle to adhesive bond mechanical properties, and increased use and awareness of its commercialized product.		Springboard				No		FST's, MRO

		LP-CRADA-FRCSW-16-006				5/20/16				John Chadwick Corp		Megan Michelin		628-358-9955		m.michelin@jchadwickco.com		Dan Conley		6.0T		8400K Digital Optical Micrometer Kit and 4400M Surface Replication Kit (which includes consumable tubes of replicating compound, nozzles and backing slides) hereafter EQUIPMENT. PROVIDER has the right to and will transfer one (1) piece of EQUIPMENT, and conduct necessary hands-on training for proper use of the EQUIPMENT within two weeks to RECIPIENT for the conduct of the research, tests, evaluation, development or engineering efforts and purposes stated below.   purpose of evaluating the data produced and determine the suitability of the EQUIPMENT for depot level inspection, assessment, and measurement of acute surface damage and corrosion on a variety of aircraft parts and components

		CRADA-FRCSW-16-007		Collaboration to Advance Testing and Transition of the CPT1000 Avionics Diagnostic Tool		5/20/16		5/20/17		RIDGETOP GROUP INC		Robert Wagoner		520-742-3300 x113		robert.wagoner@ridgetopgroup.com 		Brett Gardner		4.5		In 2013, the Navy (NAVAIR/Lakehurst) licensed U.S. Patent No. 7,626,398, (“System for Isolating Faults Between Electrical Equipment” issued Dec 01, 2009), to Ridgetop for commercialization with an objective of the system being transitioned into Navy use.  The CPT1000 is a reliable, high performance hand-held power system tester to ensure the integrity of main terminals, cables, and power supplies in aircraft power systems. This tool effectively tests and finds faults in power supplies and the cabling to Weapons Replaceable Assembly (WRA) modules. The CPT1000 handheld device expedites signal monitoring, cable testing, and stimulus-and-response testing.  
Ridgetop will provide its CPT1000 tool prototypes for FRCSW testing and evaluation, and assist in the development of a suitable questionnaire to capture FRCSW feedback. FRCSW will evaluate the capabilities of the tool and complete the questionnaire to enable further refinement of the Ridgetop CPT1000 tool.  Evaluation program metrics will consist of performance, economic, and usability aspects including measurement accuracy, repeatability, ruggedization, mean-time-to-repair (MTTR) output, and Return on Investment (ROI) for business case analysis.
The Navy has invested in the initial development and patenting for this innovative system, and seeks to use the CPT1000 as a means to save aircraft maintenance time and costs.  Ridgetop seeks to develop a powerful and easy-to-use F/A-18 tool that can be modified for use with other aircraft as requirements are developed.  The common goal of the Parties is to achieve commercial transition of this technology for adoption by the Navy to reduce aircraft power system MTTR and associated costs.    
		TechLink				No		FST's, MRO

		CRADA-FRCSW-16-007, Amendment 1		Collaboration to Advance Testing and Transition of the CPT1000 Avionics Diagnostic Tool		 		 		RIDGETOP GROUP INC		Robert Wagoner		520-742-3300 x113		robert.wagoner@ridgetopgroup.com 		Brett Gardner		4.5		Ammended to extend expiration date

		NCRADA-FRCSW-16-008		Evaluation of an Automated Software Programming Engine and Supportive Hosting Environment for Development of Training Material		5/20/16		5/20/19		JOB PERFORMANCE ASSOCIATES, LLC (JPA LLC)		Ken Nakanish		619) 995-4077		ken.nakanishi@jpateam.com		Matt Minnick		4.3.4		The purpose of this CRADA is to demonstrate the ability of FRCSW personnel to improve current technical instructions and training material through the internal development of multimedia tools, i.e., JPAs.  This CRADA will allow FRCSW to test use of JPA LLC’s automated software programming engine and supportive hosting environment using FRCSW personnel, eliminating the need for specialized programming expertise. The research will determine potential cost and time savings related to organic support.  		TechLink		Cancelled early due to dissolution of JPA Inc		Yes

		LP-CRADA-FRCSW-18-009		Non Navy to Navy Evaluation of Portable IFD system for aircraft wiring		1/17/18		7/17/18		Universal Synaptics		Ken Anderson		(801) 731-8508		Ken.Anderson@USynaptics.com		Tinh Le		4.4		Evaluate Voyager, a portable intermittent fault detection system, on aircraft-side wiring to compliment IFDIS tester of component.						No		FST's, MRO

		LP CRADA- FRCSW-18-011		Non Navy to Navy Evaluation of Atmospheric Plasma Solutions AP equipment for aircraft coating removal.		10/26/18		6/17/19		ATMOSPHERIC PLASMA SOLUTIONS (APS)		Peter Yancey		(919) 341-8325		pyancey@apsplasma.com		Kayna Mendoza		4.3		RECIPIENT agrees that it will use the EQUIPMENT solely for purpose of evaluating the data produced and determine the suitability of the EQUIPMENT for aircraft coating removal and coating preparation under the direction and control of RECIPIENT's Principal Investigator (PI),  TBD, Structures Division, Code 4.3.  PlasmaBlast™ 5000 Series Plasma Coating Removal System which includes: PlasmaBlast™ 5000 Plasma Power Supply-240VAC, Single-beam plasma head with umbilical cable and HV connector, Service and Maintenance Manual, Ground cable with clamp, 5 Replacement plasma nozzles
		None		Risk Reduction LP CRADA prior to SBIR Phase II.5 2018 selection.  Final test report identified heat damage; awaiting feedback from APS on equipment mod		Yes

		ACTIVE CRADAs

		NCRADA-FRCSW-18-010		NAVAIR FRC-SW Blockchain Exploration Program		TBD		TBD		Indiana Tool and Manufacture Co (ITAMCO)		Joel Neidig		574-935-6918		 jdneidig@itamco.com		George Blackwood		6.7		FRCSW will work with ITAMCO to learn the emerging about Digital Thread, Blockchain, ERP Systems and Supply Chain Management technologies within the company expertise, and how those can be incorporated to provide the greatest visibility and fidelity to the Navy supply chain.  A comprehensive operating picture and proposed architecture will be collaboratively built to infill the current gap in capabilities.  A proof of concept pilot project can be developed to show the ability to track assets across multiple stakeholders in the chain of custody during the repair and overhaul process.		TechLink		sent to NAWC WD IP for concurrence		No		FST's, MRO

		NCRADA-FRCSW-20-012		Application of Atmospheric Plasma Technology to Improve Composite Repair Processes for Aircraft Structural Components		TBD		TBD		SURFX TECHNOLOGIES, LLC (SURFX)		Robert F. Hicks,		310) 558-0770, ext. 112		hicks@surfxtechnologies.com		Justin Massey		4.3.4		The objective of the CRADA will be to improve the composite repair processes using atmospheric plasma technology in the maintenance, repair and overhaul (MRO) process for aircraft structural components. The joint CRADA will evaluate new plasma process chemistry and methods in order to develop new repair capability for high dollar aircraft components which currently are scrapped due to an inability to obtain a robust and durable composite repair. Atmospheric plasma has been shown to improving bond surface by removing contaminant and activating surface energy which enhances adhesion. Using data generated by this Agreement, FRCSW will develop new depot level repair process instructions which utilize atmospheric plasma methods to repair composite structural components found on Naval Aircraft. SURFX will gain a better understanding of the MRO repair process and help to transition knowledge to other Department of Defense and commercial aircraft programs.		Yes -Techlink				No		FST's, MRO

		NCRADA-FRCSW-19-013		 Accelerated Knowledge Transfer to Improve Delivery of Written Technical Instructions		9/30/19		9/30/22		ACCELERATED KNOWLEDGE TRANSFER OPTIMIZE, LLC (AKT OPTIMIZE)		Michael Lee		678-361-4322		Michael.leigh@aktoptimize.com		Brett Gardner		4.1.1		This CRADA will demonstrate the ability of FRCSW personnel to improve current written technical instructions through the internal development of accelerated knowledge transfer (AKT) tools to include; Job Performance Aids (JPAs), Learning Performance Aids (LPAs) and other learning applications. While the value of JPAs and LPAs in the DoD maintenance community have already been proven, this cooperative research will allow the Navy access for demonstration/evaluation of AKT automated software programming engine and supportive hosting environment. FRCSW personnel will use the AKT tools to demonstrate the elimination of the need for specialized programming expertise. 		TechLink		Sent to NAWC WD IP for concurrence 7/29/19		Yes		FST's, MRO

		NCRADA-FRCSW-20-014		WEAR ON VANES AND VANE SLOTS OF LM-2500 ENGINE		TBD		TBD		Origin Technologies Inc. (Origin Technologies)		Terry Palek		256-461-1313 ext 214		tpalek@origintech.com		Ben Lee		4.1.9		The Navy seeks modern efficient ways to detect and measure wear on turbine engine vanes and the slots in the case which hold the vanes.  Engine inspection can be improved (more consistent) with the use of advanced laser technology.  Turbine engines, other than LM-2500 could potentially benefit.  Origin Technologies seeks to extend the capability of their surface measurement technology to potential new applications.  Development and transfer of this technology could enable Origin Technologies to serve new commercial markets.		TechLink		completed IP Review at NAWCWD 9/30/2019		Yes



		CRADA Negotiations Underway

		NCRADA-FRCSW-19-0XX		Composite Tooling Innovation - FRCSW and Airtech Intl.		TBD		TBD		AIRTECH, Intl		Jerry Jackson,		714-899-8100x714,		jjackson@airtechintl.com		Kristiana Topasna		4.3.4		The CRADA collaboration will yield processing instructions, a final tool, and a first article component for a F/A-18E/F Engine Bay Door 68 Hat Stiffener. This part is large in size, features complex curvatures, and needs a high temperature tool during the curing process. The tool will be manufactured using a combination of new tooling techniques to provide FRCSW experience with updated technology in the composite tooling industry. If successful, the tool will move on to be a production tool for future manufacturing, the processing instructions will be used as a reference for future tooling needs, and the NNC will gain valuable insight on the tooling materials’ performance in a real production application.		TechLink		 8/2/19 Sent to Techlink  8/30 notified by PI that Airtech no longer able to support.  9/4 Confirming options to continue		Yes		FST's,MRO



		CRADA Negotiations Cancelled

		NCRADA-FRCSW-19-XXX		Development and evaluation of data analytic capabilities to enhance aviation asset Maintenance, Repair and Overhaul (MRO) decision processes		TBD						Steve Dufour		520-378-6112		steve.dufour@isc-cg.com		Josh Joyce		6.7				TechLink		NAWC WD wouldn't approve CRADA. Looking ot move to PAX River to support Data Analytics. Shared with Roy Lancaster and Calvin Farmer.  May consider restart as FRCSW DAT stands up.

		NCRADA-FRCSW-17-0XX		Demonstration and assessment of lightweight automation system for aircraft structure surface preparation		TBD				OtherLab (Pneubotics)		Maria Telleria		248-568-1789		maria@otherlab.com		Alyssa Zamora		4.3.4		The CRADA objectives will be to determine whether: 1) the OTHERLAB automated system can effectively achieve the required surface preparation of aircraft structures materials without causing damage to the substrate material, and 2) use of the system can yield a reduction of time and costs as compared to presently-used, intensive hand-sanding to remove paint and coatings on aircraft structures which cannot be Plastic Media Blasted or stripped with chemical strippers. 		TechLink		Per discussion with Otherlabs 13 Sept 2017, they have decided to pursue construction applications and forego aerospace;  as a startup, they need commercial sales to stay viable.  We can check back next year.

		LP-CRADA-FRCSW-18-00X		Evaluation of novel Eddy Current Array (ECA) Tester for 2nd layer corrosion, coating characterization and subsurface cracking		TBD				Jentek Sensors		Andrew Washabaugh 		619.421.8139		Andrew.Washabaugh@jenteksensors.com		Nathan Trepal		4.3.4						Currently topic of COMFRC 2018 SBIR Phase II.5 therefore CRADA not needed
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		Project		Seed Funding		Customer		Description		Status		6.3		Transfer Team						Yes

		Foam Filled Tires as Red Gear		$   25,000		Aircraft Production  		Problem: Low amounts of red gear wheels results in serviceable wheels being used for aircraft in the depot. Damaged wheels and tires are demolished which costs time and money.                     Solution: Foam fill out-of-spec tires and wheels to create more red gear for aircraft in preservation and for depot operations.		Acquiring necesssary scrap parts to create complete set of F/A-18 Red Gear for production trial to validate process and time savings. ECD June 2020		Yes								No

		 Digital Fit Check		$   20,000		Aircraft Production & MRO-E		Problem: The current production-based evaluation process involves hand-made “templates”, but largely we do not know if the part is going to fit until we start taking things apart.                                                      Solution:  Develop & implement procedures in production using laser scanners, NLIGN, and other technologies, to identify the best donor structure before removing a single fastener.  Furthermore, if this effort was expanded, it would be possible to potentially pre-scan dozens of potential donors to create a library of potential candidates for major structural mods.  		Assembling team from MRO-E and FST Engineering to ID trial component; such as F/A-18 Vertical Tail,  to validate process and accuracy		Yes

		RFID Tracking of Navy Primary Standard Lab (NPSL) assets		$   20,000		NPSL & COMFRC RFID Team		Problem: Asset tracking is needed to streamline the inventory process of PEMA tagged assets. 
Some items are periodically misplaced and an RFID system could help locate the asset faster, i.e., misplaced calibration folders, PEMA asset that move between rooms or buildings.
Solution: Barcode and RFID could be used to improve the process control of assets going through the calibration process which includes customer equipment that requires calibration; could be tracked more efficiently during all processes. Tagging will be with the history folder of customers’ product since NPSL does not have ownership over the item.  
		NPSL Catapult team conducted market research, developed 3-phase execution plan, and crafted draft SOW.  Briefed COMFRC RFID Enterprise team and selected as the FRCSW's RFID Pilot for FY21 Investment.		No
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Enhancing the Digital Depot



7

Automated Inventory 
Management Systems

Robotic – FMS (Flexible 
Manufacturing System)

Multi process Gantry 
loader systems

Automated Production CellsMulti machine Gantry 
loader systems

FACTORY AUTOMATION SYSTEMS



8Aerospace Excellence Center, 25.01.20178

74A410511-2027 Landing Gear
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1. Machining of existing 
Bushed Bores to their 
original Positional  / 
Dimensional (All features in 
single set-up)

Over 80 Hours 
down to 6 Hours of 

Set up and 
Machining 

74A410511-2027 Landing Gear
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Integrated Manufacturing Cell / Factory Automation

$16.5M 
AWARDED!



11Aerospace Excellence Center, 25.01.201711

LASERTEC 65 3D Additive Manufacturing
Automation 
unit for 
insertion
of laser head

Automatic
Tool Changer

Cabin with powder 
feeder, software 
station, laser head 
parking

10x faster vs. powder bed - technology
Complete machining without process-chamber
Wall thickness from 0,1 mm to 5 mm possible 
Feasibility of 3D-contours without support structure 
e.g. machining of a flanges, cones
The flexible change between laser and milling 
operation allows the direct milling machining of 
sections which are not reachable anymore at the 
finished part

3D Printing / Additive Mfg / Hybrid Machining

MILLING
DEPOSITION
WELDING

Based on successful 
5-axis DMU65 monoBLOCK concept
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PEO (CS) LOG-IT Vision, Mission and Goals

MISSION
Lead the acquisition and coordination of all Digital Sustainment Solutions for NAVAIR and the Naval Aviation 

Enterprise (NAE)

GOALS
(1) Prevent investment in duplicative digital sustainment solutions that are not aligned with the PEO(CS) and Navy 

Digital Roadmap

(2) Retire legacy systems, transitioning capability and data into the modernized digital ecosystem

(3) Enabling authoritative enterprise capabilities and single sources of truth for Product Lifecycle Management 
(PLM), Maintenance Repair Overhaul (MRO), and Integrated Data Environment (IDE)

VISION
Enable next generation Digital Sustainment capabilities that enhance our competitive advantage and dramatically 

improve Naval Aviation readiness
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ISSC
FRC-I

6.0
6.1

6.2
6.3

6.4
7.2

7.10
10.0

321
170

8
18

74
179

12
21

13
40

1000s of
Instructions &  
Processes

10,000s  
of pages

Disparate IT Systems, E-mail, Spreadsheets, Paper 

The Fundamental Problem
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TEAMCENTER

Digital Workflows Data Items / Data Models

• Loss of Consistency,
• Inability for effective Continuous 

Process Improvement (CPI)
• Lost time finding data
• Lost time validating Data
• Subordinate corrective Action 

processes not linked / tracked

Accelerated Sustainment

• No Data Hunting
• No Data Validation
• No Rework
• Fully & Digitally Auditable
• Closed Loop Corrective Actions

Aviation PLM (AVPLM): Concept

AVPLM = Common Architecture supporting ALE + IDRN
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LOG-IT ADM Structure
UNCLASSIFIED // FOUO

NAVAIR serves as PLM Co-Chair.  Membership in MRO, SCM, and IDE CFTs

Resources and Requirements Review Board (R3B)
Chair: CNO/CMC/RDA

Members: OCMO, CIO, ASNs, VCNO, ACMC, Fleet Commanders

Senior Steering Group
Chair: Principal Military Deputy (PMD), ASNRDA

Members: VCNO, DASN IWAR, OPNAV N4/N9, USFF, DASN FMS, CIO, Capability CFT 
Chairs, ACMC, OCMO 

Capabilities Prioritization 
Board (CPB)

Chair: OPNAV N4 and 
HQMC I&L or DASN S

Members: DASN IWAR, 

Integration CFT

Chair: DASN IWAR

Architecture Review 
Board (ARB)
Chair: CIO/CMO

Members: DASN IWAR, OPNAV N2/N6/N4/N9, USFF, DASN FMB, DASN FMS, CIO, Capability CFT 
Chairs, HQMC DC C4, HQMC DC I&L, OCMO, PMW-220, DASN Sustainment

PLM
Functional Chair: USFF 

N43

Acquisition Chair:
NAVAIR PEO(CS)

NAVSEA  O6

SCM

Functional Chairs: 
USFF N41

NAVSUP N4

Acquisition Chair:
PMW-150
PMW-220

MRO

Functional Chair: USFF 
N43

Acquisition Chair:
PMW-150
PMS-444

IDE

Functional Chairs:
OPNAV N41

Acquisition Chair:
PMW-150

VADM Michael Moran  
Milestone Decision 
Authority (MDA) for 

NAVAIR LOG-IT
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PEO(CS) LOG-IT Org Chart

Portfolio Manager
Joe Willette

Operations
Krystal Lee

Deputy Portfolio Manager
Nick Adams

F600000

IT Infrastructure & 
Services IPT
Kelvin Carson

F610000

ALE 
IPT

Marc Vincent
F620000

IDRN 
IPT

Kylie Horton
F630000

MRO 
IPT

Jack Mills
F640000

Data & Analytic Tools IPT
Dwayne Cole

F650000

Joint Service Customer 
Management Div

JTDI

Cybersecurity Management Div

System Integration

Data/Product CM & 
Consolidation

Operations & Support

Architecture

Program Management Div

System Analysis & Arch Div

Acquisition Planning Div

Application Dev & 
Management Div

Network Admin & Support 
Service Div

DECKPLATE

Vector

Standard Data Repository 
(SDR)

System Integration

COMFRC (4)
NAWCAD (13)
Military (2)

COMFRC (13)
NAWCAD (45)
AD Lakehurst (2)
NATEC (2)
Military (8)

COMFRC (13)

COMFRC (55)
COMFRC (2)
NAWCAD (18)
Military (2)

JTDI
NFSA ALE Modernization

ALE Legacy (JEDMICS, JCMIS, 
JDRS, TMAPS, NSIV, NALCOMIS)
MAL-EIT

Digital Thread
DECKPLATE
Enterprise IDE/CBM+
Vector

= Reporting Projects 
LEGEND

AVPLM IPT
Erik Merk

System Engineering

System Integration

Modernization
(PLM, ESB, 

MEGA)

Legacy
(JEDMICS, JCMIS, JDRS, TMAPS, 

NSIV, NALCOMIS)

MAL-EIT
(ePUK, LPT)

NFSA

Deployed Applications/Data 
Transport

Integration Lead
David Wood

BFM
Kathy Foster

V16200PEO(CS)
NSG
COMFRC
Supplied by 
NAWC/COMFRC/other
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Aviation PLM (AvPLM) 

JDRSJEDMICS TMAPSSLICwave NDMS DECKPLATE

TEAMCENTER

eQube®-MI Digital Backbone

FLIS OS File 
System

Sustainment Environment
“The Digital Thread”

WMS

Teamcenter
Quality

AvPLM

Enterprise Service Bus 

OOMA/
PMA

Tying the Lifecycle 
together

Primary AvPLM Objectives: 
• Retirement and consolidation of legacy LOG-IT systems
• Facilitate and automate lifecycle management processes from conception through production and sustainment
• Configuration, Change and BOM management for parts and aircraft (by BuNo) 
• Support Maintenance, Repair, Overhaul (MRO) systems as well as PMAs and FSTs 
• Configuration Management of integrated baseline data and Products Support Elements (e.g TECHPubs, Drawings)
• Use configurable COTS to reduce technical and cost risk 
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ALE Modernization

Aviation Platforms
Supported

Future 
Emerging

Requirements

H-1
H-60
MQ-25
P-8
MQ-4
V-22
F/A-18
MQ-8
E-2D
VH-92
H-53
AIRWorks
PMA-281

ALE Mod provides COTS Aviation Product Lifecycle Management (AvPLM) and Enterprise Service Bus (ESB) 
for universal access to authoritative data and workflow automation, and GOTS Maintenance Engineering 
Ground Station for Aviation (MEGA) for planeside integration.  ALE Legacy applications (JCMIS, JDRS, 
JEDMICS, NSIV, TMAPS, EPUK, LPT) will transition to the ALE Mod infrastructure providing capabilities for 
management of Engineering product data, end item configuration, deficiency reporting, standard ITEM 
viewing, Technical manuals. 
Organizational users of ALE include:

Locations

White House Comm. 
Agency

All CVN/LHD/LHA

FRCs

NAWCs

Air Force Locations

CNAF

Coast Guard

1) Squadrons
2) Wing/MAG
3) All O/I/D Level Maintenance

Activities, CONUS/OCONUS USN, 
USMC

4) Aviation supply departments 
5) In-service support centers
6) Fleet support teams

7) Fleet Readiness Centers
8) NAVAIR Program Offices
9) NAVAIR Technical and 

Engineering Center
10) NAWC
11) CNAF
12) CNATTU
13) NAVSEA

14) All CVNs & Air Capable Ships
15) NAVSUP
16) DLA
17) Joint – USAF, USCG
18) Foreign National – FMS & CPP
19) OEMs
20) 3rd party repair sites

Pax River Data 
Center
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IDRN Overview

Aviation 
P latforms

Supported Locations

All FRCs

All NAWCs

All Fleet Forces

IDRN leverages COTS Aviation Product Lifecycle Management (AvPLM) and Enterprise 
Service Bus (ESB) solutions to provide universal access to authoritative data and 
workflow automation across FST and Depot-levels, enabling configuration management of 
data, implementation of closed loop quality and consolidation of engineering products 
including digital enablement of additive manufacturing.
Users supported by IDRN include:

• Fleet (AM)
• In-Service Support Centers
• Fleet Support Teams
• Fleet Readiness Centers
• NATEC

H-1

H-60

V-22

F/A-18

MQ-8

E-2D

VH-92

MQ-25

Future Emerging
Requirements
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Project Scheduling

Digital Workflows CAD Integration & Visualization Data Item Relationships 

Bill of Materials (BOM) Management Digital Work InstructionsSearch

Content Management

Aviation PLM (AVPLM) 
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TDP Acceptance and Upload (V-22)

OEM
Delivered

Models/2d Dwgs
Up-Load Data

Manually
Prepared

For JEDMICS
Data Available

To Users

JEDMICS

PLM

FROM

TO

Uploaded
To ESRS

Uploaded to
JEDMICs

NMCI Seat
Data Manager

NMCI Seat
Engr

NMCI Seat
Data Librarian

NMCI Seat
Data Librarian

CM Risk CM Risk CM Risk CM Risk

Up-Load 
Data to

ESB

NMCI Seat
Data Manager

JEDMICS

Digital Workflow

ESB

NMCI Seat or RDT&E Seat
Data Mgr, Engr

Data Available
To Users

JEDMICS

Data Model

TAT

24 Weeks

4 Weeks

83%

Automated
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Digital Manufacturing

Digital Workflow

Data Model

Initial
Request

Subsequent
Requests

80 MHrs 80 MHrs

50 MHrs 1 MHr

Avg. Time to prepare data for Part Manufacture

25% 98%
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Electronic Work Package – Overview 

EWP is the foundation for the Digital Depot

Electronic Work Package = EWP
o Digitization of paper work orders (WO)  electronic work order (EWO)
o Digitization and standardization of Quality inspection plan (IP)
o NAVAIR Depot Management System (NDMS) creates the EWO
o Aviation Product Lifecycle Management (AvPLM) Opcenter Quality creates the IP
o Data is enabled via an Enterprise Service Bus (ESB) 
o EWP is LIVE in Production as of Dec 2019

Benefits of EWP
o Removes paper work orders 
o Enhances audit readiness (end item visibility)
o Removes rubber stamp (certification, verification)
o Enables FRACAS with digital data to support RCB process
o Reduces route development time
o Reduces artisan certification and quality verification turnaround time
o Improves data analytics capability

• Enables more accurate first pass yield analysis
• Provides the foundation for detailed work instructions
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EWP Pilot QC Creation

~40 mins

~60 mins

57%

QCL Creation
(Adobe)

Review QCL Review QCL QCL Ready for Use

SharePoint

Upload to 
QCL

(notify Cog QA)

Assign verification
code and QCL 

ref to Route

2nd QA 
Inspector

QA Branch 
Head

QCL 
Coordinator

Quality Assurance 
Inspector

Quality Assurance 
Inspector

Submit RIIR
Adds QC OPNs

or
Adds QCs in Notes

Route with QCs
Ready for use

Route Builder

Release 
Route/Changes

QA 
Inspector

IET IET

Current FRCSE/SW
QCs identified
(For Existing 

Route)

QA 
Inspector

FROM

TO EWP All FRCs

QC Creation and Release via Inspection Plan (IP)
IP Ready for Use

ENG

IP Creation Time 
per OPNRevision 

Control
Risk

Notes field 
unreliable

Revision
Control

QC Content
Change 

Management

Standardization & Process Improvement

For 404 Pump (FRCSE):  8 New QCs Identified

QC Determination performed by ENG vice QA Inspector



25

EWP Pilot QC Issuance
Request QCL Accept UCB

Request
Access QCL 

and Print QCL Ready
for Verification

Fill out 
QCL Header

Log QCL
In Logbook

QA
Inspector

QA 
Inspector

QA 
Inspector

QA
Inspector

Artisan

WO with QCs
Ready for Verification

Current FRCSE/SW

WO Created 
with QCs from 

Route

E&E

FROM

TO EWP All FRCs

QCs Ready for Verification

Walk QCL
To Artisan

QA
Inspector

WO Created 
with QCs from 

Route

E&E

Automated 
Processing 

of WO

Inspection Order
Created from 

Inspection Plan

Automated

No Paper
Work Order 

or QCL

Automated
Processing

No control over 
modification of 

QC content

~20 mins

0 mins

100%

QC Issuance Time 
per OPN

Paper

Paper

Automated



26

Maintenance Engineering Groundstation for Aviation (MEGA)

DASHBOARD

WARININGS, 
CAUTIONS ADVISORIES

TILED LOBBIES

ROTOR TRACK/BALANCE

PLANESIDE AND EDGE ANALYTICS

ITEM VIEWER (S1000D)

BUILT FOR SAILORS, MARINES
AND CIVILIANS

PLATFORM AGNOSTICS AND
PROVIDES AME STANDARDIZATION

UNIVERSAL, EXTENSIBLE
AND CONFIGURABLE
(OOMA, NAMS, JDMS, and NSIV approved 
and interoperable)

NSIV IS THE LOG-IT AUTHORITATIVE
ITEM VIEWER ACCESSED THROUGH
MEGA
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ALE Modernization - Customer Interest

PMA-276, H-1: Implementing MEGA, Implementing AvPLM, PMA Invested (MEGA)

PMA-299, H-60: Implementing EDGS, Evaluating MEGA, Implementing AvPLM, PMA Invested (MEGA and AvPLM)

PMA-268, MQ-25: Evaluating MEGA, Implementing AvPLM, PMA Invested (AvPLM)

PMA-290F, P-8A: Configuring MEGA, Evaluating AvPLM

PMA-231, E-2D: Evaluating MEGA, Implementing AvPLM

PMA-262, MQ-4: Configuring MEGA, Evaluating AvPLM

PMA-266, MQ-8: Evaluating MEGA, Implementing AvPLM

PMA-274, VH-92: Evaluating MEGA, Evaluating AvPLM

PMA-275, V-22: Evaluating MEGA, Implementing AvPLM, PMA Invested (AvPLM)

PMA-265, F/A-18: Evaluating MEGA, Evaluating AvPLM

AIRWorks: Implementing AvPLM

PMA-281: Implementing AvPLM

PMA-261, H-53: Evaluating MEGA

T-700: Evaluating MEGA

NAVAIR CBM+: Evaluating MEGA



28

Questions
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