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EXECUTIVE SUMMARY 

The Corrosion Investigation and Roadmap project is an effort to identify corrosion abatement technologies 

that are not currently utilized by the USCG. The effort is based on a problem statement submitted by 

Surface Forces Logistics Center (SFLC) Engineering Services Division (ESD) to the Research & 

Development Center (RDC) through the Center’s project development ideation process. The main goal of 

the project was to identify high Technical Readiness Level (TRL) corrosion abatement technologies that are 

not currently being utilized, and determine if any of the new technologies impact USCG corrosion control in 

a positive manner.  

The framework of the project was separated into three concurrent investigation phases and then an 

evaluation phase. The first phase investigated commercially available corrosion abatement technologies that 

the USCG is not using. That task was accomplished by publishing a Request for Information (RFI) to 

commercial sources requesting technologies or coatings that address the USCG corrosion drivers and 

performing additional market research. The second investigative phase included coordinating with other US 

military maritime organizations (Navy & Army) to determine if they are using corrosion technologies that 

the USCG is not. This was accomplished by contacting and participating in the Navy Community of 

Practice (CoP) Corrosion working group (which is the Navy’s investigative group for new corrosion 

abatement technologies and solving corrosion issues for the Fleet). The third phase investigated current 

academic or Other Government Agencies (OGA) initiatives that may be applicable to the USCG’s corrosion 

needs. This was accomplished by soliciting input from organizations like Naval Research Lab (NRL) & Oak 

Ridge National Laboratory (ORNL) to assess their current high TRL initiatives and decide if they were 

applicable to the USCG needs. 

 From these investigative phases, a list of possible evaluation items was presented to the Corrosion Control 

and Prevention (CPAC) working group. Evaluation items were down-selected for possible inclusion into the 

Limited User Evaluation (LUE) phase of the project. 

The following items are proposed for assessment during the LUE on various Medium Endurance Cutters 

throughout the USCG. 

1. One Component Polysiloxane (1K) coatings. 

2. Fluidized Bed Re-coating of watertight doors. 

3. Fast Clad Epoxy ER. 

4. Composite Material Components for deck drains/electrical boxes. 

The LUE will occur on various Medium Endurance Cutters (MEC) throughout the USCG and will last for 

approximately 1 year for each item. At the end of that period, the items will be evaluated against existing 

methods. A final report will be issued detailing the results of the evaluation and make recommendations on 

whether to utilize these technologies moving forward. 
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1 INTRODUCTION 

1.1 Background/Genesis of Project 

The Corrosion Control and Monitoring project started after a new R&D “ideation” regarding corrosion 

abatement was submitted through the USCG Research & Development Center (RDC) ideation process. 

From the problem statement in the ideation, a framework on how to approach the issue was developed and 

the project was initiated. 

The ideation problem statement is “Corrosion is a major issue for all surface assets in terms of maintenance 

costs and lost operational hours. The Coast Guard needs better coatings and better methods to monitor 

corrosion damage.” 

After working with the sponsor, Office of Naval Engineering CG-45, it was decided that the Surface Forces 

Logistics Center (SFLC) Corrosion Prevention and Control (CPAC) Working Group would be the main 

stakeholder and conduit for project ideas, meetings and decisions. The RDC framework /outline for 

addressing the project were as follows: 

1. Document current USCG corrosion prevention processes. 

2. Perform market research into commercial practices not currently employed by USCG. 

3. Investigate/coordinate other Military branches corrosion practices. 

4. Investigate Other Governmental Agencies corrosion initiatives. 

5. Down-select technologies/coatings for possible evaluation. 

6. Develop Corrosion Roadmap outlining findings and evaluation items (RDC Product). 

7. Conduct Limited User Evaluation (LUE) of selected technologies. 

8. Investigate Cutter Hull re-coating intervals and compare to commercial practices. 

9. Investigate remote buoy corrosion monitoring systems. 

10. Final Report documenting evaluation items results (RDC Product). 

1.2 Corrosion Principles 

Corrosion is defined as the environmental deterioration of any material, metallic or non-metallic, and 

includes the environmental degradation of all materials. Ordinarily, corrosion is associated with metallic 

materials that are in the process of reverting to their natural states (oxides, carbonates, etc.). Some metals 

and metalloids (graphite, for example) are not corrosion prone, but they will cause and accelerate corrosion 

on less noble metal in contact with them. For this reason, all metallic materials used any marine system 

should be protected from the environment by the selection and use of the proper metallic and non-metallic 

materials (Reference 1). 

 

 



  

Corrosion Control Roadmap 
 

2 
UNCLAS//Public | CG-926 RDC | M. Coleman 

Public | April 2018 

The USCG is concerned primarily with these types of corrosion that occur within the marine environment: 

(Reference 1) 

 

• General Surface Corrosion (Uniform Attack) - Corrosion occurring 

at the same rate over much of the surface area is considered a uniform or general 

corrosion. General overall corrosion is not too great a 

concern because it can be predicted and proper materials selection and 

the use of adherent coatings can preclude this particular corrosion 

mechanism from occurring. However, uniform corrosion will rapidly 

attack corrosion sensitive materials should the coating become nicked 

or scratched. 

 

• Galvanic Corrosion - In general, materials at the top of the Galavanic tables 

list (e.g., gold, titanium and silver) are corrosion resistant while those at 

the bottom (e.g., aluminum, zinc and magnesium) are not. Additionally, 

when two different metals or alloys come in contact with each other, 

the one that is closest to the top of the table is cathodically protected 

while the one closest to the bottom becomes anodic and as a result, 

corrodes. Metals that are listed near each other on the table show far 

less sensitivity to galvanic corrosion  

than those that are far apart. 

Table 1.  Galvanic corrosion.  

 
(Table from StructX resource) 
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• Crevice Corrosion - Corrosion that occurs next to or inside a tightly 

occluded area is referred to as crevice corrosion. This form of corrosion 

occurs when a liquid corrosive is trapped in a gap between two 

components, in which at least one is sensitive to this form of corrosion. 

The gap must be sufficiently narrow (< 1/8 inch) to maintain a 

stagnation zone. Once this zone is established, the concentration of the 

corrosive increases as the corrosion reaction takes place. There is a long 

incubation process, from 6 months to a year, before the reaction 

commences. However, after initiation the reaction proceeds at a 

continuously increasing rate. Metals and alloys that rely upon oxide 

films or passive layers, such as stainless steels, for corrosion resistance 

are particularly susceptible to crevice corrosion. 

 

• Pitting - Corrosion that has the appearance of pin holes or cavities is 

referred to as pitting corrosion. This form of corrosion is very 

destructive since it can cause failure with only a small percent weight 

loss of the actual structure. The pits themselves are actually cavities 

with a diameter that is less than or equal to its depth. The pits can grow 

to such a depth that they perforate the component in question. Failures 

resulting from pitting corrosion are almost entirely caused by chloride 

and chlorine containing ions. Stainless steels are more susceptible to 

this form of corrosion than any other class of metals or alloy 

 

 

• Inter-granular Corrosion - Three different factors can make an alloy 

susceptible to this type of corrosion. These factors include impurities at 

the grain boundaries, enrichment of one of the alloying elements, or 

depletion of one of these elements in the grain boundary area. 

Intergranular corrosion occurs when the impurities along the grain 

boundaries are removed as a result of the corrosive environment. The 

result is that the individual grains not tightly bonded together fail along 

the grain boundaries with little applied stress. Intergranular corrosion 

can occur through the grains. 

 

• Erosion Corrosion -This form of corrosion results when there is 

movement of one medium adjacent to another that removes the 

protective material such as surface oxide coating. The moving mediums 

can be a liquid or slurry such as fluid flow through a pipe. Turbulent 

flow, or cavitation, is especially destructive; the erosion corrosion can 

be particularly extreme when occurring at an area also subject to 

galvanic corrosion. The second form of erosion corrosion is fretting 

corrosion that occurs by movement of the contact region between two 

solid materials. This form of corrosion can be induced by vibration or 

by thermally induced expansion and contraction of materials with 

different coefficients of expansion. 
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• Selective Leaching-This form of corrosion results when one 

element from a solid alloy is removed through a corrosion process. 

The most common example is when zinc is removed from brass alloys. 

Other elements that can experience similar processes include 

aluminum, iron, cobalt, and chromium. These elements can be removed 

when the alloys containing them are exposed to aqueous acid 
 

• Stress Corrosion Cracking - Stress corrosion requires the material in 

question to be under a tensile stress and also to be exposed to an 

environment that will initiate cracks within the stressed part. The stress 

can be as low as 10% of the yield stress for certain alloys and up to 70% 

for others. Loads applied by mounting bolts, in-service conditions, or even 

manufacturing processes such as welding can induce stress corrosion. 

1.3 Current USCG Corrosion Control Measures 

Corrosion prevention and control in the USCG is achieved by the application of proper engineering design, 

Quality Assurance (QA), Nondestructive Inspection (NDI) and correct manufacturing during construction of 

cutter and boat platforms. In addition, operations & maintenance to prevent the start of corrosion and 

systems that define processes for the tracking and repair of corrosion problems are important measures to 

control corrosion. 

Coast Guard (CG) cutters and boats are operated and maintained in an extremely corrosive environment. 

Many cutters are well into or beyond their intended service life where corrosion can become a major cost of 

ownership. As cutters and boats age, the cost of corrosion in terms of dollars and mission readiness 

continues to increase and escalate (Reference 1). 

1.3.1 Corrosion Prevention & Control (CPAC) Guidance 

Commandant CG-45 provides program policy, processes and oversight for the CPAC Program. The 

responsibility for CPAC Program lies within the Surface Forces Logistics Center (SFLC) Engineering 

Services Division (ESD) Survivability & Sustainment Branch (SSB) Maintenance Programs Section (MP).  

USCG Guidance and responsibilities for the Product lines are delineated within SFLC CPAC Process Guide 

CGTO 85-00-60-S (09 September 2016). 

A summary of corrosion related responsibilities and requirements are outlined below: 

1.3.2 Corrosion Prevention & Control Working Group (CPAC WG) 

The purpose of the CPAC Working Group is implementation of the CPAC Program and to provide 

recommendations regarding corrosion abatement procedures. The governing documents and references for 

corrosion control, coatings maintenance/evaluation, surface preparation/application of authorized coatings 

and deck coverings within the USCG are: 

COMDTINST M10360.3 (series) - Coatings and Color Manual (Reference 2) 
SFLC Standard Specification 6310 - Requirements for Preservation of Ship Structures (Reference 3) 
SFLC Technical Standard 631 – Coatings Evaluation and Maintenance (Reference 4) 
SFLC Standard Specification 6341 – Install Interior Deck Covering Systems (Reference 5) 
SFLC Technical Standard 634 – Interior Deck Coverings (Reference 6) 
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The CPAC WG meets at least annually (more often if needed) and consists of the following Permanent and 

Ad Hoc members: (Reference 1) 

• Permanent: 

• Corrosion Manager (CM). 

• Product Line Corrosion Prevention Advocates (PLCPA). 

• Coast Guard Yard representative. 

• A Port Engineer representative selected on a rotational basis from the Product Lines. 

• Ad Hoc Members available to address specific issues: 

• Product Line Engineering Section representatives. 

• Engineer Officer or Engineer Petty Officer from each Product Line. 

• Unit CPAs. 

1.3.2.1 Corrosion Manager (CM) Responsibilities 

• Ensure cutter and boat systems, equipment, and components are designed to minimize corrosion. 

• Review and evaluate emerging corrosion prevention technologies for cutters, boats, and support 

equipment. 

• Provide technical assistance to the Product Lines to develop corrosion Maintenance Procedure Cards 

(MPC). 

• Respond to feedback regarding corrosion issues, instructions and procedures. 

• Ensure that maintenance policies, procedures and programs include adequate corrosion prevention and 

control guidance. 

• Ensure the Coast Guard is represented at corrosion program meetings, and participates in DoD/DoN 

corrosion control programs to leverage DoD/DoN and industry best practices. 

• Coordinate SFLC Engineering Board and CPAC Program Working Group meetings. 

• Facilitate communication between the field units Corrosion Prevention Advocate (CPA) and their 

respective Product Line Corrosion Prevention Advocates.(Reference 1) 

1.3.2.2 Product Line Corrosion Prevention Advocates (PLCPA) 

Each USCG Product Line has a PLCPA appointed by the Product Line Manager. Product Lines represented 

include: 

– Long Range Enforcer Product Line (LREPL). 

– Medium Endurance Cutter Product Line (MECPL). 

– Patrol Boat Product Line (PBPL). 

– Ice Breaker/Buoy & Construction Tender Product Line (IBBCTPL). 

– Small Boat Product Line (SBPL). 

 

PLCPAs will: 

• Support each Product Line with corrosion issues and are located in each Product Line. 

• Maintain a roster of all Unit CPAs within the Product Line. 

• Provide an annual report (due NLT 1 May of each year) to the CM. 

• Ensure that the Product Line develops and maintains a Product Line CPAC Plan.  
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• Have sufficient knowledge and experience in the Corrosion Control Field to: 

– Manage and implement new corrosion prevention technologies. 

– Address recurring corrosion problems. 

– Make recommendations for reducing corrosion-related expenditures. 

– Provide direct liaison with each Product Line. 

• Report progress of programs, current initiatives, and problem areas to the appropriate Product Line 

Manager. 

• Coordinate CPA activities with the CM for the incorporation of new corrosion technologies. 

• Assist in the development of testing procedures for the validation of new technologies. 

• Initiate or assist in the development of corrosion-related procedural changes (CG-22), Time 

Compliant Technical Orders (TCTO), etc. 

• Participate in the Logistics Compliance Inspection (LCI) to evaluate CPAC Program compliance. 

When it is not feasible to attend every LCI due to the number of vessels, PLs will designate a local 

PE to assume this role. 

• Perform spot checks of cutters and boats during Programmed Depot Maintenance (PDM) to assure 

compliance with required corrosion prevention maintenance. 

• Analyze corrosion assessment data for trends. 

• Regularly brief the appropriate Product Line Engineering Branch Leader and the CM on current 

status of corrosion concerns as addressed at PDM. 

• Attend conferences, corrosion-related meetings and seminars as directed. (Reference 1) 

1.3.2.3 Unit Corrosion Prevention Advocate (CPA).  

Each unit has a CPA designated in writing by the unit Engineer Officer (EO). For purposes of the CPAC 

program, all cutters are defined as being a unit.  

The Unit CPAs shall: 

• Report directly to the Engineer Officer or Engineer Petty Officer. 

• Coordinate quarterly training on corrosion prevention for unit maintenance personnel. 

• Spot check technicians to ensure that inspection and corrective action corrosion MPCs are being 

performed correctly. 

• Inspect power tooling to ensure that it is being maintained properly for safe, effective operation. 

• Inspect the paint locker to ensure that: 

– All coatings stored and used by the unit are listed on the Authorized Chemical List (ACL) and 

authorized by SFLC Standard Specification 6310. 

– Coatings are properly stored and sealed to prevent solvent loss and degradation of the coating. 

– Expired and unauthorized coatings are properly disposed of. 

• Recommend changes to the ACL and/or SFLC specifications via CG-22s or Contract Workbook 

feedback, as applicable. 

• Make recommendations to the PLCPA for improving the CPAC Program. 

• Make recommendations for changes to Maintenance Procedure Cards (MPCs) to improve the CPAC 

program. 

• Submit a report (due 31 January of each year) in conjunction with Cutter Engineering Report (CER) 

through the chain of command to the PLCPA. (Reference 1) 
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2 FRAMEWORK OF CORROSION INVESTIGATION 

2.1 Corrosion Drivers within the USCG Product Lines 

The CPAC PLCPAs are required to produce an Annual Report that includes the major corrosion issues 

within each product line. The RDC reviewed the last several annual reports per product line for 

commonalities (or corrosion drivers) across all Product Lines. In addition, the RDC solicited each PLCPA 

for input on the top corrosion drivers within their Product Line (PL). The intent was to direct the market 

research towards those drivers. The following areas of corrosion concern were common through the Product 

line annual reports: 
 

1. Water tight doors and hatches. 

2. Bilges/tanks. 

3. Areas behind insulation. 

 

This is not an exhaustive list of corrosion problems within the USCG but the common issues across most of the 

Product Lines. 

2.2 Market Research 

2.2.1 Request for Information (RFI) 

A Request for Information (RFI) was published in FED BIZ OPPS on 20 March 2017 and closed to 

submissions on 12 May 2017. The RFI was developed so that solutions to the USCG corrosion drivers 

would be solicited.  

The RFI solicited advancements in: 

(1) commercial corrosion control coatings;  

Marine Coating Systems that provide advanced corrosion control and address current USCG 

corrosion problem areas identified below:  

a. Watertight doors & hatches 

b. Bilges 

c. Tanks 

d. Hidden areas behind insulation or walls 

e. Deck fittings 

(2) non-destructive corrosion inspection methods for USCG boats and cutters, specifically in the 

following general areas; 

Nondestructive (ND) Corrosion Inspection methods that improve Coast Guard corrosion 

detection, specifically for hidden areas without removing coverings or obstructions such as 

insulation or sheathing.  
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The RFI stated that ships operated by the United States Coast Guard experience operating conditions 

significantly more demanding than commercial counterparts. Coatings that perform suitably in those 

applications may fail prematurely in CG service, leading to excessive recoating and maintenance costs. For 

these reasons, the CG has established its own list of approved coatings for generic categories. The USCG 

accepts military specification (mil spec) and Qualified Products List (QPL) coatings for those applications and 

areas where their past performance has been acceptable. However, constant advances in coating technology 

create new, high-performance coatings that are likely to produce significant performance enhancement and/or 

cost savings. Therefore, the CG has also approved commercial coatings for those applications and areas where 

Mil-Spec/QPL coatings have not performed well, and has placed them on the list of approved coatings. The 

RFI did not solicit submissions for coatings already on the USCG approved lists.  

The RFI was posted referencing the North American Industry Classification System (NAICS) Code 32551 – 

Paint and Coating Manufacturers to notify coating manufacturers listed under that NAICS code. In addition, 

a specific list of Coatings Manufacturers, based on market cpaitilization, was developed and the RFI was 

sent to them specifically for their review and response. The list of manufacturers that the RFI was 

specifically emailed to is noted in Table 2.  

Table 2.  Coatings manufacturers. 

PPG  

Azko Nobel 

Sherwin Williams  

Sika, USA 

RPM International 

Nippon, USA 

Valspar  

Axalta 

Kansai Paint 

KCC - Marine Coatings 

3M  

Masco 

Benjamin Moore  

Lord 

Ennis-Flint 

Kelly-Moore 

Diamond Vogel 

Whitford Corporation  

 

The entire RFI solicitation is included in Appendix A. 

2.2.2 RFI Submittals Received 

The initial RFI period for submissions was extended from the original one (1) month period for an 

additional three weeks so submitters could have more time and for the USCG to gather more responses. The 

submittals received were underwhelming in regards to quantity and also how they addressed the specific 

USCG corrosion needs or drivers as noted in the RFI. There were no submittals regarding NDI methods. 

Recall, the RFI only solicited new corrosion methods that are currently not being utilized. 
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The results received from the RFI are summarized below and will be further detailed in a later section of 

this report as noted. 

Submittal 1 – 3M Industries Email 

1. An email from 3M Industries which did not address the RFI questions but gave POCs for any 

questions. This submittal did not meet the USCG submittal requirements and will not be discussed 

further in this report. 

 

Submittal 2 – HYDREX Underwater Technology 

1. Eco speed – Underwater Hull protection for corrosion and as an anti-abrasion for Ice-going vessels. 

2. Eco shield – Corrosion protection for underwater areas of vessels. 

 

Submittal 3- Sherwin Williams 

1. Fast Clad ER – Sherwin Williams suggested using their product as a single coat application instead 

of two coats as currently approved with a fluorescent pigment added for inspection purposes. 

2.3 Coordination with other Military Services/ Other Government Agencies (OGAs) 

The framework of the Corrosion investigation included determining if other military services and OGAs  were 

utilizing corrosion abatement technologies that the USCG was not. The RDC team first solicited other 

corrosion labs in the military and OGAs. The primary goal was to identify new technologies or products that 

could be utilized by the USCG.   As part of this research, the RDC contacted the Navy and the Army to solicit 

their input and find out if they had success with corrosion abatement technologies that the USCG is not using. 

In addition, investigation into OGA initiatives and that address the identified USCG drivers was conducted. 

2.3.1 NAVY 

2.3.1.1 Navy Corrosion Community of Practice (CoP) 

The Navy Corrosion CoP’s mission is to mitigate corrosion across the Navy surface fleet beginning from 

design and then throughout a ship’s life cycle. The CoP is comprised of Navy members from the operator, 

maintenance execution, maintenance planning, engineering, research and development, and program 

management organizations to ensure that a multi-disciplined, comprehensive approach is followed in 

serving the Navy Fleet. The CoP’s goal is to provide a unified approach to identify, assess and address 

corrosion problems facing the Navy surface fleet through an integrated reporting structure and process, 

which selects mitigation efforts for investment in accordance with Fleet needs. 

The CoP conducts monthly telecoms and face-to-face meetings at least once per year. There are several 

current working groups (i.e. logistics; aluminum maintenance) tasked by the Navy Cop leadership to 

investigate Navy Corrosion problem areas that have been brought to their attention.  

Based on RDC participation in these Navy CoP telecoms and meetings, several specific corrosion evaluation 

items were identified for assessment. These items are currently not utilized by the USCG were identified. The  

Navy CoP corrosion evaluation items are listed below and will be discussed later in the report. 

1. One component (1K) Polysiloxane coatings. 

2. Composite material components. 

3. Fluidized bed re-coating of watertight door and louvers. 
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2.3.1.2 Naval Research Laboratory (NRL) 

The Center for Corrosion Science & Engineering (CCSE) of the NRL conducts broad scientific and 

engineering programs to understand and reduce the effects of the marine environment on Naval systems. 

The Corrosion Science Section aims to increase understanding of corrosion mechanisms through the study 

of passive films and their breakdown. The Corrosion Engineering Section operates the Marine Corrosion 

Facility in Key West, FL that provides engineering solutions to Navy corrosion control problems. Specific 

expertise in cathodic protection systems, alloy exposure and testing, seawater system corrosion and fouling 

control and aquatic nuisance species test and evaluation are maintained at the Key West facility. The Marine 

Coatings Section operates as part of the lab in Key West and partly in Washington DC, with a focus on the 

evaluation of shipboard coatings and development of new resin technology.  

NRL was contacted to see if any they currently had initiatives that would address the USCG needs. It was 

determined that NRL CSE could be used as a resource during the limited user evaluation if specialized 

testing and or expert guidance is required. 

2.3.2 Army/Oak Ridge National Laboratory (ORNL) 

The Army, in conjunction with Oak Ridge National Laboratory, has several corrosion initiatives that are of 

interest to the USCG at this time.  

1. The Corrosion Science & Technology Group of ORNL on behalf of the Army Aviation & Missile 

Life Cycle Management Command (AMCOM) is investigating the characterization of coatings 

containing carbon nanotubes and metal particles applied directly to aluminum and steel substrates. A 

follow on project will study coatings of various thickness and the corrosion and adhesion 

performance of these coatings. 

2. ORNL is also working with the Army Tank Automotive Research & Development Engineering 

Center (TARDEC) in evaluating cadmium and chromium as additives in corrosion resistant coatings 

in salt atmospheres for steel and aluminum substrate of tanks. 

 

The RDC will follow the results of these studies and include relevant information in the final RDC report. 

2.4  Evaluation Items Descriptions 

The RDC and the CPAC WG assessed various corrosion abatement technologies discovered during the 

investigations. As noted earlier, these items were found during market research, coordination with other military 

branches or input from the sponsor (CPAC WG). The items were then assessed on their ability to prevent 

corrosion. A focus of this investigation included finding technologies that the USCG does not currently utilize. A 

list of the technologies, how they came to our attention and a brief description follows; 

2.4.1 Single Component (1 K) Polysiloxane – Navy CoP & CPAC WG 

NCP Coatings and the Naval Research Laboratory (NRL) developed a single component polysiloxane 

topcoat for the US Navy. The coating is a single component, meaning it is not required to mix two parts to 

form a finished product. It is based on novel polymer that reacts with moisture to eliminate alcohols when 

cross-linking/curing. The USCG currently uses two component polysiloxane coating systems as approved in 

SFLC specification 6310. The new 1 K polysiloxane complies with military specification MIL PRF-24635 

(Coating System, Weather Resistant, Exterior Use). 
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Features and benefits of the 1K polysiloxane coating system as noted by the manufacturer include: 

• No mixing of multiple components before application. 

• Can be applied multiple times until the can is exhausted, minimizing HAZMAT. 

• Keeping the can sealed or tightly closed will extend the usable life of the coating. 

• Can be applied by roll, brush or spray. 

• Adheres to epoxy primers and aged/prepared silicone alkyds/2K polysiloxane. 

• Environmentally friendly – isocyanate-free, HAPS-Free, and low in VOCs. 

• Uses the new Naval Research Lab LSA pigment package for enhanced color. 

• Out-performs qualified silicone alkyds and 2K polysiloxanes with regard to color stability. 

• Qualified to MIL-PRF-24635E, Type V requirements. 

• Could field apply over silicone alkyd with preparation. 
 

A manufacturer developed product information sheet is included in Appendix B. 

2.4.2 Composite Material Components – Navy CoP 

Composite material components offer the potential to be more resistant to environmental effects, lighter 

weight and in some cases lower cost than the legacy metallic components. The Navy has made significant 

progress on fielding some components such as weather deck grating, deck drains, and electrical boxes. Each 

composite component has been tested to Navy standards and many components are installed and deployed 

on Navy ships. Several different manufacturers produce the components and NSN /CAGE numbers for 

ordering purposes lists each part. Examples under consideration for evaluation on CG cutters are shown 

below with the composite material in parentheses (Reference 2); 

2.4.2.1 Composite Electrical Enclosures: (Material -Glass/Polyethermide) 

 
(Photo from Naval Surface Warfare Center-Carderock Division) 

Figure 1.  Composite material electrical boxes. 
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2.4.2.2 Composite Deck Drains- ULTEM 2300 (30% chopped glass Polyetherimide (PEI) 

Navy design includes drain insert from composite material with twist lock and then install the fasteners 

permanently.  

 
(Photo from Naval Surface Warfare Center- Carderock Division) 

Figure 2.  Composite material deck drains.  

For the purposes of the current limited user evaluation (LUE) the RDC will try to utilize existing composite 

components (deck drains or electrical boxes) produced by Navy for an evaluation installation on CG Cutter. 

The installation for the LUE is dependent on finding an exact match of a composite deck drain or 

appropriate electrical box. The RDC and the CPAC WG is working with the MECPL to identify exact 

matches of the composite material components. 

In addition, during the LUE, the RDC will continue to solicit input from the CPAC WG and Product Lines 

to determine specific components on Cutters that are corrosion problem areas and are suitable for new 

composite component development using Navy process steps outlined below. Again, the RDC will continue 

to stress any new composite component development meets USCG corrosion problem areas. 

1. Identification of Target components. 

2. Requirements definition. 

3. Prototype fabrication, evaluation & demonstration. 

 

A complete list of the currently available composite components from the Navy Surface Warfare Center - 

Carderock Division is included in Appendix C. 
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2.4.3 Fluidized Bed Coating of Watertight Doors – Navy CoP 

In 2010 the US Navy started investigating water tight door corrosion problems by looking at various coating 

methods including fluid bed powder coating, electrostatic powder coating, high solid liquid and E-coating. 

From this investigation, the Navy decided to pursue fluidized bed coating as an alternative to spray powder 

coating. Fluidized bed coating is unique patented process due to a porous membrane plate, which uniformly 

diffuses air throughout the coating powder which then behaves like a fluid so that the particles distribute 

themselves over the entire surface of the preheated component (watertight door). The Navy is building their 

own organic facilities (1 east coast, 1west coast) to use the process on certain sizes of watertight doors. The 

majority of the problems with existing coated watertight doors are within the channel seal where corrosion 

exists and can damage the structural integrity of the door. 

 
(photo from Navy Community of Practice (CoP)) 

Figure 3.  Watertight door corrosion. 

Information from the manufacturer on the Fluidized bed recoating process is included in Appendix D 

2.4.4 Sherwin Williams Fast Clad ER Epoxy with Fluorescent Pigment - RFI 

Sherwin Williams (SW) proposed in an RFI submission that the USCG consider using the SW “Fast Clad 

ER” two-coat system as a single coat system for specific applications including ballast and fuel tanks and 

bilges. The coating system is an edge retentive, ultra-high solids epoxy amine coating engineered for service 

in sea water ballast tanks, fuel sea water ballast tanks and fuel storage tanks. SW states that single coat 
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system is qualified to MIL PRF-2223. A fluorescent pigment in the coating is used for inspection purposes 

post application to identify any poor application areas. A special blue light is used to identify the poor 

application areas. 

Fast Clad ER Epoxy is approved in SFLC Specification 6310 as a two-coat system (primer & topcoat) for: 

1. Fuel and/or Ballast Tanks, High Solids, Edge-Retentive (applied at Temperature > 50 F) (Type 

VII/Class 5 /Grade C). 

2. Grey water sewage and CHT tanks, High solids, Edge-Retentive (applied at Temperature > 50 F) 

(Type VII/Class 13 /Grade C). 

 

Sherwin Williams states that the Navy currently applies in a single coat at 20-30mls and saves application 

time and overall costs (material costs increase, application cost decrease, facility availability increases). SW 

states that the coated surface can be placed into service in 24 hours and has a 15-20 year life expectancy. 

The coating and has been applied in thousands of applications throughout the Navy fleet.  

The product information and Application bulletin are included in Appendix E. 

2.4.5 Terma-rust – CPAC WG 

Terma-rust is an high ratio co-polymerized calcium sulfonate (HRCSA) primer / topcoat encapsulation 

product. It is designed mainly for emergency repairs while underway to encapsulate severe corrosion until 

permanent repairs can be made. Discussions during the IPT down-select meeting eliminated this product 

from further evaluation. The CPAC WG indicated that this product was evaluated previously and that results 

were not satisfactory.  

 

The Terma-rust product sheet is included in Appendix F. 

2.4.6 ECOSPEED / ECOSHIELD- RFI 

Eco-Speed and Eco-Shield are commercial coatings consisting of a vinyl ester resin base reinforced with 

glass platelets providing hull protection and antifouling properties. The application of these products to hulls 

reduce the hull roughness to less than 20 microns and produce a “hard coating”. The manufacturer states 

that these coatings have been used in the industrial settings for years and have been adapted for marine use 

specifically for Icebreaker coatings and for hulls that can be cleaned often. The manufacturer claims that 

they use manual cleaning instead of toxic chemicals (anti-fouling agents in coatings) to keep hulls free of 

growth, therefore increasing time required between hull re-coatings.  

The RDC will investigate these coatings in more detail and depth during the final report stage of this 

project, specifically during the Cutter Hull recoating validation study. 

The technical information for ECOSPEED is included in Appendix G and ECOSHIELD is included in 

Appendix H. 

2.5  Down Select of Evaluation Items for Operational Evaluation 

The evaluation items were compiled and presented to the CPAC working group at a down select meeting. 

Discussions during the down select meeting included the benefits and applicability of each technology to 
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existing USCG corrosion problems and drivers and whether the CPAC WG had previously evaluated them 

as solutions. In addition, discussions centered around whether these coatings or technologies had been 

proven previously on other maritime assets and whether they were high TRL solutions ready for immediate 

use. These deliberations yielded a list of proposed evaluation items that will be the basis for the RDC’s 

Limited User Evaluation (LUE) on various USCG Medium Endurance Cutters (MEC). 

1. 1 K (Component) Polysiloxane for topside coating. 

2. Fluidized Bed Coating of Watertight Doors. 

3. Sherwin Williams Fast Clad Epoxy w florescent pigment. 

4. Composite Material Components: 

a. Deck Drains. 

b. Electrical Boxes. 

3 LIMITED USER EVALUATION PROCESS 

The RDC plans to evaluate each of the selected corrosion technologies using a Limited User Evaluation 

(LUE) process. Each item will be installed on various Medium Endurance Cutters (MECs) during 

previously scheduled maintenance availabilities. The RDC is working with MEC Product Line (MECPL) 

Program Depot Maintenance (PDM) branch to determine the specific cutter platform for each evaluation 

item, the proposed timeframe and how each item will be installed.  

3.1 Installation  

The LUE process will involve a combination of SFLC contracted work combined with RDC contracted 

items. The SFLC MECPL Program Depot Maintenance (PDM) section manages the maintenance contract 

work for all MECs. Currently, based on the evaluation items selected and the MECPDM scheduled 

maintenance availabilities, the following LUE schedule is proposed. 

Table 3.  Proposed plan for LUE. 

Evaluation Item Proposed Cutters Proposed Dates 
Approximate 

Quantity 
Approximate 

Location 

1.) 1K Polysiloxane 210 -STEADFAST Sep-Nov 2018 400 SF - Topside Frame X- Frame X 

270- SPENCER Mar-May 2019 400 SF - Topside Frame X-Frame X 

2.) Fluidized Bed Re-
coating of Doors 

270 - MOHAWK Aug-Oct 2018 2 WT Doors TBD 

270 – HARRIET LANE Sep -Nov 2018 2 WT Doors TBD 

210 - VALIANT May-July 2018 2 WT Doors TBD 

3.) Fast Clad ER 270- TAHOMA Spring 2019 TBD Bilge 

4.) Composite Material 
Components 

    

Deck Drains RDC/SFLC are trying to 
identify suitable 
candidates 

TBD TBD TBD 

Electrical Boxes RDC /SFLC are trying to 
identify suitable 
candidates 

TBD TBD TBD 
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The RDC will continue to work with the MEC PDM section to confirm schedules and availabilities 

regarding the installation of the evaluation items during the LUE. The final quantity and location of the 

evaluation items is an ongoing process and will be coordinated with the MECPL and the CPAC WG during 

the scheduling.  The RDC has started the contracting process for materials and labor to supplement the 

MECPL PDM actions. 

3.2 Configuration Approvals Needed 

The RDC is working closely with the MECPL and SFLC ESD to ensure needed approvals to install the 

evaluation items. USCG (CG-22) forms for an Engineering Change (EC) recommendation will be submitted 

for each evaluation item, to track and document the details of the install. Once all required data is 

satisfactorily submitted to the approving authority, a prototype authorization memo will be issued to 

formalize the use of non-configuration items during the evaluation period.  

3.3 Evaluation Parameters 

3.3.1 How will Evaluation Items be Assessed 

During and after an evaluation period of approximately a year for each proposed item, the RDC and CPAC 

WG will compare the performance of the evaluation items versus the previous method of coating or 

corrosion control. The evaluation interval for each item may vary depending on scheduling limitations, 

approvals to install, contracting issues and when they are actually installed and project constraints. 

Evaluation criteria will include: 

1. Photographic evidence. 

2. Interviews with Port Engineers (PE), Engineering Officers (EO) and the ships force. 

3. Other NDI testing methods to determine performance (Ultrasound inspection). 

4. Direct comparison with existing coating methods. 

5. Direct comparison with untreated surfaces. 

6. RDC testing of sample coating coupons at USCGA corrosion lab 

4 FUTURE ACTIONS ON THE CORROSION PROJECT 

4.1 Hull Recoating Validation Study  

The hull recoating validation study was added to the overall corrosion project during the last RDC ideation 

submittal cycle. The problem statement/ executive summary is noted below; 

“As a part of depot level maintenance, the Coast Guard frequently abrasively/water blasts our cutters to 

bare steel every four to eight years, depending on cutter class. The commercial industry often goes 12 years 

between full blasts to bare steel. With the goal of at least maintaining current operational availability, the 

current blast and paint schedule should be reexamined and revalidated. Blasting, and abrasive blasting in 

particular, removes some amount of steel every time it is completed, does this removal increase how often 

large sections of hull must be cropped and replaced? It is expensive to paint an entire hull, would it be more 

cost effective to just crop and replace small damaged sections of the hull or coating system, where the 

coating system has failed, and would this have any effect on operational availability?” 
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The framework for answering this problem statement is as follows. The RDC will investigate and review 

depot level maintenance records across various cutter classes and determine if there are commonalities 

between the reasons for blasting hulls to bare steel. From data review and market research, the RDC will 

also verify the time intervals noted in the problem statement and compare to commercial time intervals. 

Conclusions and recommendations will be included in the final report. 

4.2 Remote Buoy Corrosion Monitoring Systems 

The remote buoy corrosion monitoring study was added to the overall corrosion project during the last RDC 

ideation submittal cycle. The problem statement/ executive summary is noted below; 

“The need is to remotely monitor the hull condition (wall thickness, extent of corrosion) of steel ocean buoys 

deployed on station. This would permit condition-based maintenance, rather than requiring scheduled 

inspections by buoy tenders. This can potentially reduce the cost of the Aids to Navigation (ATON).  

Currently, buoy tenders visit these aids on a scheduled basis (i.e., every so many years). Perhaps a buoy is 

in good condition and the inspection visit was unnecessary, or perhaps the buoy is in poor condition and the 

inspection should have happened sooner. In the first case, ship resources were wasted on an unnecessary 

visit. In the second case, inventory resources were wasted because the buoy was allowed to degrade and 

subsequent repairs will be that much more expensive.” 

The framework for answering this problem statement is that the RDC along with the USCGA will perform 

market research and determine if any commercial remote monitoring systems for buoy corrosion exist and if 

they could possibly fit the USCG needs. The RDC / USCGA will also investigate current academic 

initiatives for applicability to the USCG. Conclusions and recommendations will be included in the final 

report. 

4.3 Final RDC Corrosion Report  

Once the Limited User Evaluation period is complete, a final RDC report in conjunction with the CPAC 

WG will be developed and submitted. The final report will include the following: 

 

1. Description and details of the installation of each evaluation item 

2. Approvals necessary for prototype installation 

3. Results of the evaluation for each item 

4. Recommendations on whether to initiate further CG use of evaluation item 

5. A reproducible methodology to support CPAC to review future evaluation items 

6. Results and conclusions of the hull recoating validation study 

7. Results and conclusions of the remote buoy corrosion monitoring system investigation 
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APPENDIX A. REQUEST FOR INFORMATION 

Marine Coating Systems Market Research 

 

DESCRIPTION: 

This Request for Information (RFI) is part of a market research effort by the United States Coast Guard 

(USCG) to assess advancements in corrosion control coatings and inspection methods, specifically in the 

following general areas; 

(1) Marine Coating and Painting Systems that provide advanced corrosion control and address current USCG 

corrosion problem areas and are currently approved as a military specification (mil spec) and Qualified Products 

List (QPL) coatings. Coating systems that specifically are targeted for the following problem areas are requested 

but all new coatings will be reviewed; 

 

a. Bilges 

b. Ballast Tanks 

c. Hidden areas behind insulation or walls 

 

(2)  Non destructive Corrosion Inspection methods that improve Coast Guard corrosion detection, specifically for 

hidden areas without removing coverings such as insulation or sheathing.   

This RFI is issued for information purposes only and does not constitute a solicitation.  The Government 

does not intend to award a contract on the basis of this RFI or to otherwise pay for information received in 

response to this RFI.  

The USCG is conducting research to identify both operational and advanced prototype technologies that can 

meet these research areas.  “Operational” in this context refers to existing coatings and equipment that are 

currently used in commercial and/or Government application, while “advanced prototype” in this context 

refers to proven and near-proven technologies that are expected to be available in the commercial and/or 

Government market in the next 12 to 18 months. 

The USCG intends to use the information collected from this RFI to evaluate promising coatings and 

inspection technologies to see if they can improve current USCG Corrosion Prevention and Control (CPAC) 

processes.   

 

BACKGROUND 

Ships operated by the United States Coast Guard may experience operating conditions significantly more 

demanding than those seen by their other military or commercial counterparts. Coatings that perform 

suitably in those applications may fail prematurely in CG service, leading to excessive recoating and 

maintenance costs. For these reasons, the CG has established its own list of approved coatings for generic 

categories. The CG accepts military specification (mil spec) and Qualified Products List (QPL) coatings for 

those applications and areas where their past performance has been acceptable. However, constant advances 

in coating technology create new, high-performance coatings that are likely to produce significant 

performance enhancement and/or cost savings. Therefore the CG has also approved commercial coatings for 

those applications and areas where Mil-Spec/QPL coatings have not performed well, and has placed them 

on the list of approved coatings. The generic categories approved coatings list (which includes approved 
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commercial coatings) is available from SFLC. The military/federal specification and QPL approved 

coatings is available from SFLC.   This RFI is not soliciting submissions for coatings already on the 

approved lists. 

 

USCG Surface Forces Logistic Center (SFLC) Standard Specification 6310;   “REQUIREMENTS FOR 

PRESERVATION OF SHIPS STRUCTURES” describes Cutter and Boat painting systems and Authorized 

coatings and is available upon request. 

 

SPECIFIC TECHNICAL INFORMATION REQUESTED  

 Submissions can include new applications of proven technologies.  This request is not seeking any low 

Technical Readiness Level (TRL) concepts. The following information, or best available estimate, is 

requested for each proposed product/technology.  If multiple products/technologies are presented by the 

same entity, the information should be specific to each product/technology.  Submissions shall be for 

complete systems, from the first coating on the substrate to the topcoat. If the requesting manufacturer does 

not produce all of the required components for a system, acceptable products from other manufacturers 

should be listed. The following questions/statements should be addressed for each product/technology 

described in your response to this RFI: 
A. A point of contact within the company, including title, street address, phone, fax, and e-mail.  

B. A brief description of the system, e.g., the intended use of the coating system, the number of separate 

coatings, and for each coating its name, chemical type, requirements for surface preparation, mixing, 

application, and thickness, and the minimum and maximum times for drying, intervals between coats, and 

recoating.  

C. A Product Data Sheet for each of the coatings in the coating system.  

D. A Material Safety Data Sheet for each of the coatings in the coating system.  

E. Other federal approvals of the system or its components, such as mil spec. QPL, U. S. Maritime 

Administration (MARAD), or Military Sealift Command (MSC).  

F. Additional relevant information, such as state and local approvals and certifications, and results of laboratory 

and accelerated tests.  

G. What agencies, governments, or other maritime service providers currently use the product/technology you 

described?  Has this technology been used in a maritime environment by boat operators?  

H. If your technology is not currently available as a Commercial Off-the-Shelf product: Are there any 

development efforts or test activities currently underway or planned to mature your product/technology and/or 

assess its maturity? 

I. Rough Order of Magnitude Cost – Initial purchase and maintenance costs. 

J. Manufacturer Warranty – Multiyear warranty over estimated service life. 

K. Please Identify if you are a Small or Large Business 

L. Business Size with regard to NACIS 32551 

 
The following are requirements for all coatings in CG service:  

1. EPA registration for antifouling coatings.  

2. Volatile Organic Content (VOC) limits of 400 grams/Liter for antifouling coatings and 340 g/L for all other 

coatings.  

3. Listing on the Qualified Products List (QPL) for MIL-PRF-23236, Class 9 for potable water tank coatings.  
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The following are banned from CG service: 

1. Coatings containing lead or other hazardous heavy metals. (Lead-free is defined in 16 CFR 1303-Ban of Lead-

Containing Paint and Certain Consumer Products Bearing Lead-Containing Paint as 0.06% or less lead by weight 

in the dry paint film.)  

2. Coatings containing coal-tar derivatives.  

3. Coatings containing hexavalent chromium compounds, for example, zinc chromate and other chromates.  

4. Antifouling coatings containing organotin compounds, for example, tributyl tin (TBT).  

5. Coatings containing asbestos.  

6. Coatings containing cadmium.  

RESPONDING TO THIS MARKET RESEARCH  

It is desired that responses to this RFI address all of the topics discussed in the ‘SPECIFIC TECHNICAL 

INFORMATION REQUESTED.' Topics may be combined or treated individually. However, if information 

is not available for some of the topic areas, your submission is still of interest to the USCG. 

When responding to the RFI, please include the following information:  
• A one page cover letter that provides a brief summary of the response and indicating if supporting documentation 

is included.  

• Amplifying information that addresses all areas of information requested by this RFI in sections “SPECIFIC 

TECHNICAL INFORMATION REQUESTED.”  If pre-developed marketing or technical information and 

specification sheets are provided, please include additional information, as necessary to “fill the gaps” between 

pre-developed material and the information required.  Digital photographs, line drawings, and illustrations that 

clarify descriptive text are encouraged. 

• A description of any information relative to what products/technologies are currently available and what 

additional products/technologies may become available over the next 12 to 18 months   

• If multiple products/technologies are presented by the same entity, the responses to these questions should be 

specific to each product/technology. 

• Provide a list of U.S. (or international) Government contracts for products/technologies where applicable  

• Provide any digital photos and/or digital videos of the products/technologies in operation if able 

• In order to fully analyze the responses please include justification / amplifying information (e.g. reports, videos, 

actual applications, etc.) which supports your responses. 

• Please limit electronic responses to no more than 25 pages per product/technology (supporting documentation in 

the form of a glossary or attachments to the RFI response will not be counted towards the 25-page limit). If your 

RFI response is greater than 10 MB, please provide it on DVD media and mail it to:  

ATTN: MS. HELEN CARNES, CONTRACTING DIVISION 

U.S. COAST GUARD RESEARCH AND DEVELOPMENT CENTER 

1 CHELSEA STREET  

NEW LONDON, CT 06320-5506  
 

This RFI is issued for information and planning purposes only and does not constitute a solicitation.  The 

Government does not intend to award a contract on the basis of this RFI or to otherwise pay for information 

received in response to this RFI.  In accordance with FAR 15.201(e), responses to this RFI are not offers 

and will not be accepted by the U.S. Government to form a binding contract.  Responses to this market 

survey should be sent to RDC-SMB-MarineCoatingSys@uscg.mil.   

PHONE CALLS WILL NOT BE ACCEPTED, VOICE MAIL MESSAGES LEFT WILL NOT BE 

RETURNED AND EMAILS WILL NOT BE RESPONDED TO. 
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Information submitted will be reviewed by Government personnel only at the USCG RDC. 

The deadline for final responses to the RFI is 12 May 2017 .  REMINDER: UNLESS RESPONSE IS 

GREATER THAN 10 MB, RESPONSES MUST BE EMAILED TO: RDC-SMB-MarineCoatingSys 

@uscg.mil  
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APPENDIX B. NCP 1K POLYSILOXANE INFORMATION SHEET 
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APPENDIX C. COMPOSITE COMPONENTS 
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APPENDIX D. ACL-FLUDIZED BED WT DOORS 
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APPENDIX E. SHERWIN WILLIAMS FAST CLAD ER 
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APPENDIX F. TERMARUST INFORMATION 
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APPENDIX G. ECOSPEED 
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APPENDIX H. ECOSHIELD 
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