TECHNICAL WHITEPAPER & MATERIAL APPLICATION GUIDE

Engineering Flight-Critical Reliability:
Everflon™ Fluoropolymer Coatings in
Aerospace

Focus: Commercial Aviation, Defense & Space Propulsion | Division: Everflon Advanced Fluoropolymer Materials | Published:
September 2026

In mission-critical aerospace environments where component failure is unacceptable, Everflon™ industrial
fluoropolymer coatings deliver exceptional thermal endurance, dry friction reduction, dielectric insulation, and
universal chemical barrier protection across commercial, defense, and space flight envelopes.

1. The Aerospace Material Imperative

The aerospace industry encompasses approximately 1,500 companies generating over $125 billion in annual revenue.
Characterized by high concentration, the top 20 global primes—including Boeing, Northrop Grumman, Lockheed Martin,
and Airbus—account for nearly 90% of total industry volume. Crucially, a massive network of Tier-1, Tier-2, and specialized
subcontractors support these programs, representing premier opportunities for advanced industrial coating solutions. The
Federal Government, led by the Department of Defense (DoD), remains the foremost customer, where contract awards
follow competitive technical bidding and multi-year Congressional financing.

Aviation and space platforms contend with brutal operational regimes spanning from cryogenic liquid propellant
temperatures (-250°C / -418°F) to high-radiation exhaust zones (+260°C / +500°F continuous). In parallel, flight hardware
encounters aggressive phosphate ester hydraulic fluids (such as Skydrol®), atmospheric condensation, salt-fog corrosion at
maritime airstrips, and deep-space vacuum outgassing. Conventional lubricants freeze, evaporate, or undergo catalytic
degradation under such conditions. Engineered surface treatments are essential to maintain mission integrity.

Procurement & Quality Compliance: Aerospace tier suppliers operate under strict military specifications (MIL-SPEC), Federal
Aviation Administration (FAA) criteria, and AS9100 quality frameworks. Everflon™ industrial fluoropolymer coatings provide the
certified reproducibility, high-purity resin chemistry, and multi-substrate bonding strength required by civil aviation OEMs and
defense launch vehicle integrators.

2. Key Material Advantages of Everflon™ Fluoropolymer Coatings

Engineered around high-density carbon-fluorine (C—F) covalent polymer structures—the strongest single bond in organic
chemistry—Everflon™ industrial coatings provide an exceptional array of technical properties:

Ultra-Low Dynamic Friction: Dynamic friction coefficient as low Broad Operational Range: Retains ductility and performance

as 0.05, preventing galling, fretting wear, and stick-slip in from -250°C up to +260°C continuous, withstanding intense
unlubricated contact. thermal shock.

Universal Chemical Inertness: Impervious to turbine oils, Dielectric & Moisture Shield: High breakdown voltage with
Skydrol® hydraulic fluids, Jet-A/JP-8 fuels, and corrosive hydrophobic & oleophobic surface tension, preventing galvanic
de-icing glycols. corrosion.
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3. Everflon™ Aerospace Resin Matrix: Engineering Selection Guide

Resin Family Lk CTZTY:';UOUS Friction (u) Primary Aerospace Property Target Subsystems

Fasteners, hinge pins, control rod

Everflon™ PTFE 260°C (500°F) 0.05-0.10 Lowest friction, dry self-lubrication . )
bearings, dry film lube

Pinhole-free melt barrier, non-stick  Solid rocket fuel mandrels,

Everflon™ FEP 205°C (401°F) 0.08 - 0.15 . -

release composite lay-up tooling
Everflon™ PFA 260°C (500°F) 0.10 — 0.20 High chemlcal permeation barrier APU pleed air dycts, exhaust

& flex-life conduits, chemical feedlines
Everflon™ ETEE 155°C (311°F) 025035 Superior mechanical toughness & Landing gear conduits, structural

cut-through resistance fasteners, wear baffles

4. Flight-Critical Aerospace Applications

* Engine & Exhaust Ducting Components: Turbofan bypass systems, bleed air tubes, and auxiliary power unit (APU)
exhaust assemblies endure intense thermal radiation and particulate impingement. Everflon™ PFA and PTFE
heat-resistant coatings eliminate carbon soot accumulation and protect structural titanium and nickel superalloys from
high-temperature oxidation.

» Jet Fuel Delivery & High-Pressure Filtration: Fuel systems demand clean fluid dynamics under sub-zero conditions.
Everflon™ coatings applied to aircraft fuel filter housings, valving, and manifold assemblies impart a low-energy surface
that repels gummy fuel residues, preventing fuel varnishing and ensuring steady laminar flow at 40,000+ feet.

» Solid Rocket Fuel Core Molds & Mandrels: Solid-fuel rocket motor propellant grains are cast around precision core
mandrels to define the thrust combustion profile. Everflon™ PTFE and FEP mold release coatings deliver clean release,
preventing propellant tearing, surface voids, or dimensional defects during mandrel extraction.

e Structural Fasteners & Actuation Bearings: Modern airframes combine thousands of titanium and aluminum
fasteners. Galvanic corrosion between dissimilar alloys is a persistent risk. Everflon™ thin-film PTFE fastener coatings
act as an insulating dielectric barrier while guaranteeing precise torque-tension preload during robotic assembly.

« Commercial Aircraft Cabin Systems: Minimizing turnaround times and maintenance costs is critical for commercial
fleet operators. Everflon™ non-stick fluoropolymer coatings applied to airliner vacuum toilet bowls and waste handling
lines prevent waste build-up and scaling, reducing chemical use and passenger weight penalties.

» Spacecraft Payloads & Cryogenic Valving: In low Earth orbit and deep space probes, wet greases freeze or outgas,
contaminating sensitive optics. Everflon™ solid dry-film coatings meet ASTM E595 low-outgassing standards, providing
maintenance-free self-lubrication across liquid oxygen (LOX) and liquid hydrogen lines.

5. Manufacturing Precision & Environmental Compliance

Everflon™ fluoropolymer resins, liquid dispersions, and electrostatic powder coatings are manufactured under rigorous
1ISO-9001:2015 quality control procedures to ensure lot-to-lot traceability and consistency for Tier-1 supply chains:

« ASTM E595 Low Outgassing Compliance: Validated for Total Mass Loss (TML < 1.0%) and Collected Volatile
Condensable Material (CVCM < 0.1%) for cleanroom, satellite, and space-grade applications.

* Regulatory Adherence: Produced in accordance with global RoHS, REACH, and regional defense environmental
directives.

» Application Versatility: Available in electrostatic spray powders, waterborne dispersions, and solvent-borne liquid
systems compatible with automated robotic application lines.
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6. Frequently Asked Engineering Questions

Q: Can Everflon™ fluoropolymer coatings be applied directly to aerospace alloys?
Yes. Everflon™ engineered primer systems are formulated to create high adhesive bonds with aerospace-grade substrate
metals, including 2024/7075 aluminum alloys, Ti-6Al-4V titanium, Inconel superalloys, and passivated stainless steels.

Q: Why are Everflon™ dry lubricants superior to grease in unpressurized flight compartments?

Conventional wet greases can boil, separate, or migrate under extreme low atmospheric pressure and freezing
temperatures. Everflon™ dry-film PTFE coatings form a cured, bonded surface layer that will not freeze at -250°C, migrate,
or outgas into sensitive optical/electronic instrumentation.

Q: How do Everflon™ FEP and PFA coatings aid composite aerospace tool release?
Everflon™ FEP and PFA offer non-porous release surfaces stable up to 260°C. They eliminate the risk of silicone transfer
onto prepreg carbon fiber composites, protecting subsequent structural bonding and painting operations.

Everflon Advanced Materials Division

Technical Application Support & Material Qualification Testing
Email: tech@everflon.com | Web: www.everflon.com/aerospace
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