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MULTIFUNCTIONAL COMPOSITES

COATING HIGH-DENSITY (HD) STRUCTURE

—

MECHANICAL
INTERLOCK
T

LOW-DENSITY (LD) INSULATOR

Tailorable Thicknesses

Multipurpose composites with structural and ablative performance at reduced densities
Lower manufacturing costs and more streamlined processing compared to currently used Thermal Protection Systems (TPS)
Integrated low-thermal-conductivity insulation enables extended-duration flights

Textron Systems has developed and tested integrated high density/low density (HD/LD) structural composites as lightweight
thermal protection for extended-duration hypersonic applications. These multifunctional composites are material-agnostic and
tailorable to specific environments and vehicle trajectories.

Multifunctional composites are manufactured in a variety of material compositions of robust, outer composite layers integrated
with low density, insulative layers. The two layers are mechanically interlocked with high-strength fiber and chemically
bonded, making them capable of accommodating harsh aerothermal forces during operation. The thicknesses of all layers are
readily tailorable to provide appropriate ablation resistance, structural rigidity, and thermal as needed for the application. All
structures are readily compatible with oxidation-resistant coatings. Textron Systems has produced flight-tested examples for
leading edges and acreage window thermal protection systems.
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