Case Study

Flying High with 3M™ Glass Bubbles
REHAU and 3M collaborate on lightweight polymer system for interior aircraft components
Seasoned travelers know the importance of packing light. This adage
echoes especially loudly through airport hallways, departure gates and
baggage claim areas – because in air travel, every ounce counts. The
more an aircraft weighs, the more fuel it consumes, and no one is more
keenly aware of this than the airlines themselves. They are on a constant
search for materials to help alleviate the heavy burdens of demanding
fuel economy regulations . . . concern for the environment . . . and, above
all, soaring oil prices.
Although no specific standards have yet been defined for aviation, the
International Air Transport Association (IATA) has taken the initiative to
work with the aviation industry to define a timeline for achieving carbon
neutral growth and, ultimately, an industry whose carbon contribution to
the atmosphere is a net zero. (Source: “The IATA Technology Roadmap
Report,” issued June 2008.)

Lighter polymers for lighter planes
REHAU, a global polymer processing firm, is working with 3M to help
lighten the load and work toward carbon neutral solutions. Since its
establishment in 1948, REHAU has been a leader in innovative polymerbased materials for construction, automotive, and industries from
furniture and appliance to transportation. It seems only natural that
REHAU and 3M, both companies long committed to sustainability,
should join forces to produce materials that enable more efficient use
of resources.

Several years ago, REHAU’s research and development team began
working on lightweighting strategies for plastic extrusions used in aircraft
interiors. Their research showed that solutions such as foaming were
not viable, since the resulting parts failed to meet required stiffness and
strength specifications. What REHAU needed was a density-reducing
additive for its existing PPSU and PEI polymers – one that would allow
a suitable balance of light weight and good mechanical properties. A
particular 3M product line stood out as promising: 3M™ Glass Bubbles,
performance-enhancing hollow glass microspheres used to reduce
weight and improve processing in a variety of resin systems. When an
injection molding grade, 3M™ Glass Bubbles iM30K, was introduced in
2007, both companies were intrigued by the possibilities. Scientists from
REHAU soon embarked on a project to develop a low-density polymer
system specifically for the aircraft industry, calling on 3M for its expertise
and experience with incorporating glass bubbles into resin systems.
The goal for the new material was to reduce part weight by at least 10%
without compromising system integrity. Both PPSU and PEI are relatively
expensive but, by substituting a portion of the resin with high loadings of
3M glass bubbles, REHAU hoped to reduce overall material cost, along
with density.
For two years, 3M worked with REHAU on the development of the new
material. 3M glass bubbles iM30K, with an isostatic crush strength of
28,000 psi, were selected for their ability to survive the most demanding
manufacturing processes, and to maintain properties such as surface
hardness and dimensional stability in finished parts. For REHAU, these
glass bubbles were surface-treated to strengthen the microsphere-topolymer bond, solving an initial foaming problem.

A sustainable advantage
REHAU’s new material, “RAU-FLIGHT,” made its debut at the 2010 “K
Show” in Düsseldorf, Germany. RAU-FLIGHT is designed for extrusion
profiling of a variety of interior aircraft cabin components. Without
altering the thermoplastics’ mechanical properties, the addition of 3M
glass bubbles achieves considerable weight reduction: 10% in PEI and
12.6% in PPSU.

Handrail made from RAU-FLIGHT, REHAU’s proprietary lightweight PEI resin system
containing 3M™ Glass Bubbles.

For the fiercely competitive airline industry, reducing weight to improve
fuel economy is an effective means of offsetting sky-high oil prices.
But the savings provided by glass bubble-filled RAU-FLIGHT transcend
part weight; by enabling greater energy efficiency, this material also
contributes to environmental sustainability.
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According to Bernd Kupferer, business unit manager for REHAU Industrial
Solutions, RAU-FLIGHT could help aircraft operators attain significant fuel
savings. “We have determined that a single handrail system for an Airbus
A320, made with these new RAU-FLIGHT materials, would reduce weight
by more than 5 kg per aircraft, resulting in a savings of about 1,000 liters
of fuel per year,” states Kupferer. “If you extend this to a fleet of 150
aircraft, over a 15-year operating life the total fuel savings would be about
2.25 million liters of jet fuel. That not only saves money for the airline, but
is also a significant reduction in carbon emissions.”
Having achieved such impressive weight savings in PPSU and PEI
systems, REHAU is exploring the expansion of the RAU-FLIGHT product
family by formulating 3M glass bubbles into other materials, such as
polyamides, and by extending their use to injection-molded applications.
Thanks to the technical collaboration between REHAU and 3M, the future
of flight promises to be more fuel efficient – proving that, with teamwork
and innovation, the sky’s the limit.
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Important Notice: The information in this publication is based on tests that we believe are reliable. Your results may vary due to differences in test types and conditions. You must evaluate
and determine whether the product is suitable for your intended application. Since conditions of product use are outside of our control and vary widely, the following is made in lieu of all
express and implied warranties (including the implied warranties of merchantability and fitness for a particular purpose): Except where prohibited by law, 3M’s only obligation and your only
remedy, is replacement or, at 3M’s option, refund of the original purchase price of product that is shown to have been defective when you received it. In no case will 3M be liable for any
direct, indirect, special, incidental, or consequential damages (including, without limitation, lost profits, goodwill, and business opportunity) based on breach of warranty, condition or contract,
negligence, strict tort, or any other legal or equitable theory.
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