
PATH FORWARD AND IMPLEMENTATION OUTLOOK 

• Dem/Val of polysiloxane topcoat on aircraft and additional GSE, then qualify topcoats
• The Navy’s topcoat MIL-Spec. requirement will be revised to include polysiloxane technologies
• For the Air Force, polysiloxane topcoats could be added to MIL-PRF-32239 as a non-hazardous “coating system”

ACKNOWLEDGEMENTS 

Environmental Security Technology Certification Program (ESTCP), WP-201506

Naval Air Warfare Center – Aircraft Division (NAWC-AD)

Air Force Research Laboratory (AFRL)

NCP Coatings, Inc.

Isocyanate-Free, High-Performance Polysiloxane Topcoats for DoD Aircraft and Ground Support Equipment

Erick Iezzi, Ph.D.

Chemistry Division, U.S. Naval Research Laboratory, Washington, DC

DEMONSTRATION OF POLYSILOXANE TOPCOAT AT NAVY FLEET READINESS CENTERS

The topcoats used on the exterior of DoD aircraft and support equipment are two-component (2K) polyurethanes
that contain hazardous isocyanates, air polluting solvents, and high levels of volatile organic compounds (VOCs)
• Isocyanates are harmful to the environment and can cause severe health issues (e.g., skin irritation, asthma,

sensitization) for applicators and those exposed to off-gassing vapors during cure
• Hazardous air pollutants (HAPs), such as xylenes, are potentially carcinogenic

• Navy topcoats are qualified to MIL-PRF-85285E requirements
- Type I (aircraft), Type II (support equipment; ≤340 g/l VOCs) and Type IV (aircraft with extended 

weatherability; ≤420 g/l VOCs)
• Air Force topcoats are qualified to MIL-PRF-32239A requirements as a “coating system”

Demonstrate and validate environmentally-friendly polysiloxane topcoat technologies that offer equivalent,
and in some cases better, performance properties than qualified polyurethane topcoats.

BACKGROUND

POLYSILOXANE TOPCOAT TECHNOLOGIES

OBJECTIVES

NRL-Developed Single-Component (1K) Technology
• Based on novel alkoxysilane-terminated N-substituted urea polymers
•Moisture-curable, solvent borne system
• Isocyanate-free, HAPs-free, and <290 g/l VOCs
• No mixing of components – a “user-friendly” system for applicators
• Reduced generation of hazardous waste compared to mixed 2K systems
• Exceeds MIL-PRF-81352 performance requirements
•Meets MIL-PRF-85285, Type I/IV and MIL-PRF-32239 performance requirements

NRL-Developed Two-Component (2K) Technology

• Based on molecules with amine and epoxy functionality

- Requires mixing of components to generate a cured coating

• Ambient-curable, solvent borne system

• Isocyanate-free, HAPs-free, and <70 g/l VOCs

•Meets MIL-PRF-85285, Type II performance requirements

• Provides greater flexibility and weatherability than commercial 2K systems 
based on small molecule (aminoalkyl)alkoxysilanes

Color Change (E) of Topcoat on Roof and 
Rear, Top Area of Cab after 12 Months

Color Change (E) of Topcoats on Hood, 
Doors, and Chassis after 12 Months

Avg. E = 1.33

Avg. E = 1.45 (PU control) 

Avg. E = 2.67 

Avg. E = 0.48

The 2K polysiloxane topcoat demonstrated better color and gloss retention than a MIL-PRF-85285, Type II 

qualified 2K polyurethane after 1 year of field service at NAS Oceana, Virginia Beach, VA
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Avg. E = 1.25

DEMONSTRATION AND VALIDATION OF POLYSILOXANE TOPCOAT ON NAVY GSE

Evaluation of #36375 Medium Gray 1K Polysiloxane Topcoat at FRC Southwest

Base (cycloaliphatic epoxy)

Hardener (amino-functional polysiloxane)

R = methyl, phenyl, or cyclohexyl

Spray-Application on F-18 Wing Parts Spray-Application on Exterior of F-18 
Scrap Engine Inlet

Spray-Application on Inside and Rounded 
Areas of F-18 Scrap Engine Inlet

4 Hours after Wing Parts Painted

Application and Inspection of #17925 Gloss White 2K Polysiloxane Topcoat at Naval Air Station Oceana

4 Hours after Scrap Engine Inlet Painted (Front and Side Views)

OUTDOOR EXPOSURE OF TOPCOATS AT DAYTONA BEACH, FL

Painted Chassis and Hood of Mid-Range 
Tow Tractor (MRTT)

Painted and Fully Assembled MRTT with a 
Qualified 2K PU on Doors as a Control

MIL-PRF-85285E, Type II 

Topcoat Requirements

2K Gloss White 

Polysiloxane Topcoat

VOCs (340 g/l max.) 63 g/l

Gloss (>90 GU @ 60) 91.3 GU

Fluid Resistance – Lube Oil, 

Hydraulic Fluid and JP-5 Jet Fuel

PASS, no blisters or loss of 

adhesion

Wet Tape Adhesion PASS, 4A

GE Impact Flexibility PASS, 5% elongation

MEK Resistance PASS, >25 double rubs

Humidity Resistance PASS, no blisters

Weather Resistance (500 hours

Xenon-Arc)

PASS, ΔE = 0.72

PASS, 87.9 GU @ 60

Heat Resistance (30 days at 

120 F / 100% R.H.)
PASS, ΔE = 0.62

Cleanability (≥90%) PASS, 94.9%

Strippability (≥90%) PASS

12-Month Field Inspection of Topcoats on MRTT

Area of Topcoat Color Change (E) Gloss Change

Hood 2.67 -22.35%

Chassis 1.33 +20.60%

Roof of cab 1.25 -9.37%

Rear, top area 

of cab
0.48 -6.87%

Doors 1.45 -9.83%

AA2024-T3 Bare with Titanium 
Fasteners (Scribed); Aerodur

2100 Mg-Rich Primer, 
1K Polysiloxane

AA2024-T3 Bare with Cd-
plated Steel Fasteners 

(Scribed); Aerodur 2100 Mg-
Rich Primer, 1K Polysiloxane 

12-Month Exposure of 1K Polysiloxane and 2K Polyurethane Topcoats over a Non-Chromate Primer 

AA2024-T3 Bare with Cd-plated 
Steel Fasteners (Scribed);

Aerodur 2100 Mg-Rich Primer,
MIL-PRF-85285, Type IV 2K PU

AA2024-T3 Bare with 
Titanium Fasteners (Scribed);

Aerodur 2100 Mg-Rich Primer,
MIL-PRF-85285, Type IV 2K PU

1K polysiloxane stack-ups performing similar to controls with regarding to corrosion resistance and color retention
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