Sandwich structures bearing resorcinol-formaldehyde aerogel honeycomb cores
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Light-weight materials bearing additional functionality may contribute in future towards saving energy within the
transport sector. Due to their high compressive strength and capacity to absorb energy upon impact, honeycombs

g have long been used as core constituent of sandwich structures [1].
"r:c; However, despite their favorable mechanical properties, such sandwich structures do not generally act as thermal
> insulators, as the honeycombs are typically filled with air, thus contributing to convective heat transfer. One concept \ /
"5 for reducing the heat transfer of honeycomb sandwich structures is based on filling the honeycombs with aerogel
S materials. Aerogels are nanoporous lightweight materials with super-insulating properties [2,3].
Our approach: Development of lightweight materials with thermal insulation
— Benefit for aerospace, aviation, and the transport sector
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* Previous studies on several adhesives (silicone, silane-modified,
polyester, polyurethane, epoxy resins) revealed that, according to
criteria such as applicability, curing behavior, sample penetration - and
price, the silicone adhesive performed best.

* The silicone adhesive was applied to the aerogel honeycomb
composites and laminated with aluminum sheets of different
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thicknesses (03 mm, 0.5 mm) Material Envelope density [g-cm™3] Skeletal density [g-cm™3] Porosity [%]
RF 0.1383 1.5693 91.2
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» Successful production of a variety of sandwich structures bearing RF aerogel
honeycomb cores

» Aerogel aramid honeycomb composite AR-3.2 is 25 times stiffer than pure aerogel,
aerogel aluminum honeycomb composite AL-6.4 approx. 100 times stiffer

» RF honeycomb composite exhibits 40-60% improved insulating properties
compared to the pure honeycomb material

Conclusion
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