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Polymer Reinforced Aerogels

For acoustic, structural, and thermal insulation of automotive vehicles

TECHNOLOGY OPPORTUNITY

NASA’s Glenn Research Center has developed a way to reinforce silica aerogels using a conformal
coating of polymer to significantly enhance their strength and durability. These polymer-reinforced
aerogels are lightweight, porous, and have low thermal conductivity, which makes them an ideal
material for numerous automotive applications. Made from lightweight, mechanically strong materi-
als, they can be used for acoustic and thermal insulation (e.g., engine firewall), vibration damping, or
anywhere structural foam is currently used in vehicles.

BENEFITS

e Mechanically strong: Over 100 times stronger than conventional aerogels

¢ | ow thermal conductivity: R values range from 2 to 10 times higher than polymer foams
e Very lightweight: Materials are up to 95 percent porous

e Streamlined manufacturing process

APPLICATIONS

e Thermal insulation

e Acoustic insulation for motor vehicle
passenger compartments

e Vibration damping materials

¢ Ballistic impact absorbing materials

e Hose insulation

e Catalytic supports

e Dielectrics for fast electronics

e Optical sensor supports

e Automotive components

e Structural components in layered or
sandwich-type composites
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HOW IT WORKS

One of the major drawbacks of using commercially available
aerogels is that they are highly fragile, prone to breaking or
shedding, and sensitive to moisture. Innovators at Glenn
have discovered a way to reinforce silica aerogels using a
conformal polymer coating to significantly enhance their
strength and durability. They have shown that incorporating
a flexible alkyl or alkylene oxide chain, capped with
bis(trialkoxysilyl) groups into the underlying metal oxide of
polymer cross-linked aerogels provides a more resilient
aerogel monolith. In the process of creating the aerogel,
flexible linking groups can be included in the initial sol and
co-react with tetraalkoxysilanes and other silanes used for
cross-linking. The gel that forms from this process is
washed and soaked in a monomer solution that reacts with
the surface groups to form a conformal coating over the gel
structure. Following this process, supercritical drying results
in a stronger, tougher aerogel. The amounts of silica, flexible
linking groups, and surface cross-links in the final monolith
can be tailored to specific needs, resulting in custom
density, superior toughness, and improved recovery after
compression. Alternatively, certain monomers such as
epoxy can be included in the sol before gelation, since they
do not interfere with gelation. This one pot process reduces
processing time even further.
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WHY IT IS BETTER

Glenn’s new approach to overcome the fragility and
durability shortcomings of conventional aerogels makes
them highly desirable for a variety of automotive applications.
The polymer reinforced aerogels offer unprecedented
durability and strength. They provide better thermal, struc-
tural, and acoustic insulation, which reduces the overall
weight and bulk of the insulation needed. If the insulation is
better, the manufactured product can be smaller, since the
insulation does not need to be as thick. This in turn reduces
manufacturing costs and other associated expenses.
Unlike multilayer insulation, aerogels do not require a high
vacuum to maintain their low thermal conductivity and can
function as good thermal insulators at ambient pressure. In
addition, they are good electrical insulators and have low
refractive indices—both approaching values close to air.
The polymer reinforced aerogels also are excellent
vibration-damping materials. Recent work has led to the
development of advanced hydrophobic formulations
(important for use in damp environments), streamlined and
improved safety in the manufacturing process, and greater
temperature stability.

PATENTS

Glenn has a patent and patents pending on this technology
(U.S. Patent No. 7,732,496).

LICENSING AND PARTNERING OPPORTUNITIES

Glenn’s Office of Technology Partnerships and Planning seeks
to transfer technology to and from NASA to benefit the
space program and U.S. industry. NASA invites companies
to consider licensing the Polymer Reinforced Aerogels
(LEW-18265-2, LEW-17685-2, LEW-18265-1, LEW-18042-1,
and LEW-17685-1).

FOR MORE INFORMATION
For more information about this and other technology
licensing opportunities, please contact

Office of Technology Partnerships and Planning
NASA Glenn Research Center

Email: otpp@grc.nasa.gov

Phone: 216-433-9701
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