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Background

- New environmental restrictions prevent some paint facilities from spraying
coatings containing oxsol.

« Commercialization of Parachlorobenzotriflouride (PCBTF)/Oxsol 100-free
polysiloxane topcoats began around 2018 when California banned the solvent.

« Some manufacturers changed single component (1K) coating formulations to
omit oxsol.

* NCP has since developed a 1K Oxsol-free polysiloxane for MIL-PRF-24635 Type V Class 2
Grade B Composition 1 in Color 26270 Haze Gray for topside applications.

* The benefits of 1K topcoats include:

« Minimizes onset coating failures such as cracking and flexibility issues due to
mixing errors that can occur with two component (2K) systems.

* Reduced waste and disposal costs since 1K systems can be resealed and reused.

» Concerns about the corrosion protection of thinner oxsol-free 1K topcoats
need to be investigated.



Scope of Work

* Identify gaps in knowledge of Navy 1K oxsol-free polysiloxane
topside coatings meeting MIL-PRF-24635F Type V, Comp. 1
requirements and traditional 2K polysiloxane coating systems.

* Compare 1K and 2K polysiloxane systems production rates,
reduction in material waste, and coating performance focused

on corrosion and UV protection, adhesion, flexibility, and impact
resistance.
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Project Goals and Objectives:

* Assess overall system coating performance.

« Determine coating failure rates and quantify impact on rework.
« Benchmark overall production benefits (mixing/application).
 Track waste stream benefits where possible.

« Identify/share best practices among shipyard coating experts.
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Tasks

* Task 1: Identify testing requirements, environmental monitoring metrics,
and demonstration goals
« Work with stakeholders/Navy technical advisors to identify requirements and tests

 Task 2: 1K vs. 2K evaluation - lab testing and environmental impact study
* Execute laboratory testing on coating performance
* Evaluate environmental impacts of coating material waste

* Task 3: Shipyard Demonstration
* Partner yard demo(s) to gather production (paint and QC) feedback
« Monitor production rates, waste, and coating performance
* Planned September — December 2026

* Task 4: Final Report

« Compile data, information, and results into final reﬁort iFebruari 2027i
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Previous Work

Qualification and Demonstration of PCBTF-Free and Low-VOC Topcoats for
Surface Ships and Submarines, Naval Research Laboratory/ESTCP (2025)

« A multi-year effort funded by ESTCP and performed by Naval Research
Laboratory (NRL) on this topcoat recently concluded in 2025 with favorable
results. Through the NRL study it was determined that the Oxsol-free 1K
variant performed similarly to’existing 1K MIL-PRF-24635 polysiloxane in
terms of application and exhibited excellent color and gloss retention,
corrosion resistance, adhesion, and durabilit .durlng laboratory testing and
field demonstrations even when applied at thinner film thicknesses.
Numerous field conditions were tested:

* Airless-spray applied over 23236 Ty VI epoxy + 1K polysiloxane (2 demos).

 Roll-applied over aged 2K polysiloxane topcoat that was abraded with power tools
and over aged silicone alkyd topcoat that was abraded by hand-sanding.

 Ultimately, the 1K oxsol-free exhibited durability and weatherability and was
found to be more user-friendly than the 2K coating.
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Previous Work — pt 2

FCS MK 99 Antenna Reflector/KAS Problems and Recommended
Corrective Actions — Tim Tenopir, NSWC Port Hueneme Division

(2023)

» Other recent work investigated concerns about brittleness and
cracking of polysiloxanes particularly on (non-metallic)
substrates typically associated with weapons systems. Testing
done to support Navy weapons systems and NSWC Port
Hueneme have shown that a 1K product has improved flexibility
and elongation compared to 2K polysiloxane.



Task 1: Identify testing requirements, environmental
monitoring metrics, and demonstration goals (in-process)

» Updated test plan submitted

* Testing Candidates:

* Primers
* MIL-PRF-23236 Type V or VI, Class 5 or 7 (5 to 8 mils)
e MIL-DTL-24441 Type Il Formula 159 (3 to 5 mils)

* Topcoats
* NCP Siloxoshield 1K — 2 to 3 mils
* NCP Siloxoshield Il 1K (Oxsol-Free) — 2 to 3 mils
* NCP Siloxoshield Il 1K (Oxsol-Free High Build) — 4 to 6 mils
* NCP Siloxoshield 2K -5 to 8 mils
* One additional MIL-PRF-24635F Type V Class 1 Grade 2 Comp 2 product



Task 2: 1K vs. 2K evaluation - lab testing and environmental
Impact study

Task In-progress

* Paint application: Panels in-house and awaiting paint delivery
 Targeting end of Sept. for paint and lab test initiation
* Production and Waste Evaluation

« Comparisons in mix time, time/sqft coverage, and quantity of wasted
coating after completion of application

* To be completed during lab paint spray-out
* Laboratory Testing
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Task 2: 1K vs. 2K evaluation - lab testing and environmental
Impact study

* Lab testing to be performed:

« ASTM D5894 Cyclic Corrosion and UV exposure

* ASTM D610 Rust Through, ASTM D714 Blistering, ASTM D1654 Scribe Cutback, and
ASTM D4541/6677 Adhesion Testing
« D5894 accelerated corrosion and UV cycle:
» 5 cycles of 1 week cyclic UV/condensation exposure + 1 week cycle fog/dry exposure
10 total weeks of cyclic exposure

* 1/2 the panels will be scribed
TN

UV/Condensation Fog/Dry

4 hours UV + 1 hour fog +

4 hours condensation 1 hour dry

21 cycles (1 week) 84 cycles (1 week) /f Dimensions of

panel with scribe
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Task 2: 1K vs. 2K evaluation - lab testing and environmental
Impact study

* Lab testing to be performed:
« ASTM D522 Conical Bend Test (Flexibility)

» Evaluate coating flexibility/elongation
» Characterize resistance to cracking

* MIL-PRF-24635F coating direct to metal

» Tested on as-painted and aged samples
* Aging: 500 hours ASTM G85 + 500 hours outdoor

Conical Bender in
action with panel

' ASTM D522

« ASTM D2794 Impact Testing

 Evaluate resistance to cracking due to impact
» Characterize durability from kinetic damage
* Primer + topcoat systems will be tested

» Tested on as-painted and aged samples ASTM D2794
Impact Tester
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Task 2: 1K vs. 2K evaluation - lab testing and environmental
Impact study

e Test matrix

Primer Topcoat D5894 Accelerated Corrosion D522 Flexibility D2794 Direct Impact
Scribed Unscribed |Newly Applied Aged Newly Applied Aged

MIL-PRF-23236 Ty V or VI NCP Siloxoshield 1K (N-9999), 5 5 3 3 3 3
Class5o0r7,5to 8 mils 2 to 3 mils
MIL-PRF-23236 Ty V or VI NCP Siloxoshield 1K (Oxsol- 9 5 3 3 3 3
Class 5 or 7, 5 to 8 mils free), 2 to 3 mils
MIL-PRF-23236 Ty V or VI NCP Siloxoshield 1K (Oxsol- 5 5 3 3 3 3
Class5o0r7,5to 8 mils free), 4 to 6 mils
MIL-PRF-23236 Ty V or VI NCP Siloxoshield 2K (N-9153), 9 5 3 3 3 3
Class 5 or 7, 5 to 8 mils 5 to 8 mils
MIL-PRF-23236 Ty V or VI Additional MIL-PRF-24635 Ty V 5 5 3 3 3 3
Class5o0r7,5to 8 mils Cl1GrAComp 2,5to 8 mils
MIL-PRF-24441 Ty lll NCP Siloxoshield 1K (N-9999), 9 5 3 3 3 3
Formula 159, 3 to 5 mils 2 to 3 mils
MIL-PRF-24441 Ty lll NCP Siloxoshield 1K (Oxsol- 5 5 3 3 3 3
Formula 159, 3 to 5 mils free), 2 to 3 mils
MIL-PRF-24441 Ty lll NCP Siloxoshield 1K (Oxsol- 9 5 3 3 3 3
Formula 159, 3 to 5 mils free), 4 to 6 mils
MIL-PRF-24441 Ty lll NCP Siloxoshield 2K (N-9153), 5 5 3 3 3 3
Formula 159, 3 to 5 mils 5 to 8 mils
MIL-PRF-24441 Ty lll Additional MIL-PRF-24635 Ty V 9 5 3 3 3 3
Formula 159, 3 to 5 mils Cl1 GrAComp 2, 5to 8 mils

TOTAL 20 20 30 30 30 30
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Path Forward

* Execute lab panel painting and testing

* Paint application: Sept 2026
* Lab Testing: Oct — Nov 2026

* Initiate planning for 3 yard demonstrations
* Proposed demo timeframes: Dec 2026 — Jan 2027

* Focus on comparisons of:
* Environmental/waste
 Productivity
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