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                   1911-2011     100 Years of Naval Aviation 

Objective 

    The US Navy has the need to perform dimensional restoration of metallic 

components caused by corrosion, restoration of material due to wear or 

damage, and the ability to easily and rapidly repair structures in place on 

Naval Aircraft. 

 

    The objective is to develop a metallization process that can be used to 

facilitate repairs on naval aviation assets at all levels of maintenance. 

 

Naval S&T Focus Areas:  

– Affordability √  

– Maintainability √   

– Reliability  

Naval S&T Objectives:  

– Platform Affordability √  

– Availability √ 
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Hierarchy of Cold Spray Application 

Projects 
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NAVAIR Cold Spray Timeline 

FY-05 FY-06 FY-07 FY-08 FY-09 FY-10 FY-11 FY-12+ 

FRC-East 

Pax River 

FRC-SE 

FRC-SW 

Part Repair Approval 

MIL-STD-3021 

Cold Spray 

Spec 

Specifications 

MIL-PRF-XXXX 

Aerospace 

Powder Spec 

1 process approved/local 

 6 parts to date 

1 process pending/local 

3 parts OEM approved SAC 

4 Low pressure CS units 

 All FRC’s w/ capability 

Technical staff trained 

1 site high pressure capable 

Cold spray specifications for 

process Approved 

Aerospace Powder Spec Pending 

Initiate 
Army 

Contact 

Army Collaboration (Demval, Testing, Information Exchange, Project Teaming, DOD Vision) 

http://www.google.com/imgres?imgurl=http://www.cgt-gmbh.com/pics_cgt/bg_white/pf_4000_300.jpg&imgrefurl=http://www.cgt-gmbh.com/powder.html&usg=__8tk721FrJckNY1b37vgV_Rt568M=&h=350&w=300&sz=18&hl=en&start=17&zoom=1&tbnid=-iKppgza_EuiFM:&tbnh=120&tbnw=103&ei=g67OT4rHB6rV0QHdx-SxCA&prev=/search?q=cgt+cold+spray&um=1&hl=en&gbv=2&tbm=isch&um=1&itbs=1
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 Yr-13  Yr-10  Yr-11  Yr-12 

 Aircraft Component &Transition(s) Timeline 

H-60 Structural Repairs 

CWP  – Australian 

Navy/USN/US 

Army/SAC 

Repair of Cad & Al Coatings (OSD) 

UH-1N/AH-1W COMBINING GEARBOX HOUSING REPAIR – 

PORTABLE (TIPS) FRC-E 

Dimensional Repair/Aerospace Powder Spec(DLA) 

UH-1N/AH-1W RING GEAR High Pressure (Section 219) FRC-E 

F-18 EMI REPAIR – PORTABLE (TBD) 

UH-1N/AH-1W SUPPORT CASE PAD 

MOUNT – PORTABLE (TBD) 

UH-1N/AH-1W CAD ALTERNATIVE 

ELECTTRICAL CONNECTORS – 

PORTABLE (TBD) 

F-18 E/F/G AMAD Transmission Housing  High Pressure  Fretting/Dim Rep(Section 

219) FRC-SW 

H-53 MGB 

Pad 

Mounts  ( 

POM15) 

Corrosion 

Dimensional/No

n-structural 

Structural (Repair 

within struct 

limits) 

Key 

PSU-ARL Repairability, F-18 (REPTECH) 

F
u

tu
re
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Current & Future Projects 

Repair of Cad Alt to Brush Plate (DLA) 

Repair of IVD(DLA) 

FNC 2016 under Repair  Coatings 
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NAVAIR Workforce Development 
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Engineer 8,  

Tech 1; Low Pressure unit 

 

Engineer 4 

Tech 1; Low Pressure 

 

Engineer 3 

Tech 1; Low Pressure 

 

Engineer 4 

Tech 1; Low/High Pressure 

 

Engineer 1 Ground 

Support 



Current Navy Cold Spray 

Capabilities 
NAVAIR Facilities 

– FRC-East 

– Pax River 

– FRC Southeast (Jax),  

– FRC Southwest (NI),  

NAVSEA 

 - NSWCCD 

 - Keyport  

NPS 

 - Centerline Low Pressure cabinet 
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Technology Assessment 

Target Material Applications Air Vehicles 

– Aluminum alloys used for naval aviation 

applications 
– 7075-T73651 Plate, 

– 7075-T76511 Extruded,  

– 7075-T6 sheet/clad skin,  

– 2024-T3 – sheet/cladskin,  

– A356-T61 Cast, 

– Steel alloys used for naval aviation applications  
–  AISI 4130 & AISI 4340,  

– Stainless Steel PH13-8Mo,  

– High Strength Steels (landing gear, arresting hooks),  

– 300M,  

– Aermet 100,  

– AF1410 

– Magnesium alloys  
 

 



Analysis 

– Process parameters 
• Repair limitations 

– Coating optimization 
• Powder 

• Surface preparation 

• Spray parameters 

– Coating bond strength 

– Coating cohesion 

– Post-coating preparation 
• Sealing 

• Welding 

• Machining 

– Microstructural characterization 
• Metallurgical bond 

• Dislocation density 

• Coating formation 

– Mechanical properties 
(comparison to existing 
technology) 
• Residual stress 

 

 

 

– Fatigue 

– Corrosion 

– Evaluation/Development of NDT 

– Significance of Flaws 

– Specifications and Requirements 

• Fitness for service acceptance 

criteria & logistics 

– In-service repair 

– Safety/Environmental concerns 

– Application based cost benefit 

analysis 

– Modeling, process & materials 

– Logistics constraints 
• Material 

• Equipment 

 

 

Issues for all materials of interest to the Navy/NAVAIR 

Need to tie fundamental 

understanding of process 

parameters/operating envelope to 

coating properties 



Approach 

Establish Procedure(s)  

– Develop Process(es) & Equipment 

• NRL, ARL, NSWC-Carderock, Industry, Academia  

– Certify Testing & Results (laboratory) 

• Physical Tests 

• Corrosion Tests 

• Non-destructive 

– Develop Process Certification 

Procedures/Methods 

• Modeling 

• NDI 

– System/Process Functional Tests 

• Apply to aircraft 

• Flight Test 

Develop 
 
 
Qualify 
 
 
Check 
 
 
 

Assure 
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Summary  

•Responsive to fleet needs with solutions 
that keep fleet assets affordable & 
maintainable  

•Establishing for NAVAIR a solid base to grow 
from 

–Material & Process Protocols 

–Capabilities 

–Processes 

–Manpower 

– Logistics 


