
Materials and Coatings

Hydrophobic Epoxy Coating 
for Insect Adhesion Mitigation
Fluorinated alkyl ether containing epoxies 

NASA Langley Research Center has developed fluorinated alkyl ether 
containing epoxies designed as an anti-insect coating. The robust and 
durable coating was developed to improve aircraft efficiency, but the 
coating could be useful in a variety of applications where reduction of 
insect residue adherence is desirable, such as in automotive and wind 
energy industries.

BENEFITS

Epoxy coatings are fairly inexpensive, widely 
used, and are simple to apply

Improved hydrophobicity is demonstrated at 
low concentrations of the fluorinated aliphatic 
component (as low as 1wt%) due to 
preferential migration of the functional groups 
to the surface of the polymer and 
incorporation of particle fillers

Production of the fluorinated aliphatic 
component is relatively simple, with a 
commercially available precursor and 
requiring only two chemical reactions

Several formulations of this coating 
technology were flight tested on Boeing's 
EcoDemonstrator in April and May of 2015

The technology has been demonstrated and 
has undergone testing to validate the 
approach and the resulting coating 
compositional profile and surface chemistry



THE TECHNOLOGY

This technology is a copolymeric epoxy coating that is loaded with a 
fluorinated aliphatic chemical species and nano- to microscale particle 
fillers. The coating was developed as a hydrophobic and non-wetting 
coating for aerodynamic surfaces to prevent accumulation of insect strike 
remains that can lead to natural laminar flow disruption and aerodynamic 
inefficiencies. The coating achieves hydrophobicity in two ways. First, the 
fluorinated aliphatic chemical species are hydrophobic surface 
modification additives that preferentially migrate to the polymer surface 
that is exposed to air. Secondly, the incorporation of particle fillers 
produces a micro-textured surface that displays excellent resistance to 
wetting. Combined, these two factors increase hydrophobicity and can 
also be used to readily generate superhydrophobic surfaces.

APPLICATIONS

The technology has several potential applications:

Aerospace

Marine

Automotive

Wind Energy

PUBLICATIONS

Patent No: 9,550,911

NASA researcher preps model wing for a blast from the "bug gun."

M
o

re
 I
n

fo
rm

a
ti

o
n

technology.nasa.gov

M
o

re
 I
n

fo
rm

a
ti

o
n National Aeronautics and Space Administration

Agency Licensing Concierge

Langley Research Center

Mail Stop 020

Hampton, VA 23681

202-358-7432

Agency-Patent-Licensing@mail.nasa.gov

www.nasa.gov

NP-2015-08-2023-HQ

NASA's Technology Transfer Program pursues the 
widest possible applications of agency technology 
to benefit US citizens. Through partnerships and 
licensing agreements with industry, the program 
ensures that NASA's investments in pioneering 
research find secondary uses that benefit the 
economy, create jobs, and improve quality of life.
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