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Context

Composites in aircraft materials

* Wings

¢ Centre wing box and keel beam
* Tail cone

¢ Skin panels

* Frames, stringers and doublers
¢ Doors (passenger & cargo)

¢ High load frames
* Door surroundings

8% miscellaneous
19% Aluminium

¢ Landing gear
¢ Pylons . . _ /
Light a rframe using gﬁp 6% Steel
53% composites Composite
14% Titanium
Airbus A3550 material composition. =CO0~™.
_— COMPNSS )



Context

Cost of composites
X High energy consumption during production of fibers.

X Fossil-sourced materials = high carbon footprint.
* Non renewability of materials.
« Composites are not recyclable and the fibers difficult to recycle and energy
consuming.
» Polymers are man-made and fuel sourced.

X Short lifespan of airplanes.
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Aircraft boneyard in the MOJave Desert (Callfornla)




Challenge

Fibre

modification Bio-Fibres Recycled
Non-woven carbon fibres

Electrical
Flame retardant Hybrid Bio-based resin Conductive

Reinforcement Toughener
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consortium
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Objectives

Composites

Characterization

Modeling

Appliations

Rosin based epoxy resin

Nanofilled epoxy resin
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Objectives

Bio-resins Composites | Characterization

Ramie

Flax

Modeling

Appliations
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Figure 3. Non woven matt production process by DLR.
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Objectives

Bio-resins Bio-fibres Characterization Modeling Appliations

Face sheet

| Honeycomb

Face sheet
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Objectives

Bio-resins Bio-fibres Composites HOYEIElal:drL1i o]y Modeling Appliations
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Objectives

Bio-resins

Bio-fibres

Composites

Characterization

Modeling Appliations

Engine nacelle d
(AG300 -GA)

Elevator
(Y12F —HAIG)
Dorsal (A380)

Wing trailing edge
(A350)
&)
0 Belly fairing
(A350)

=CO ™
COMPANSS

March 2018

14



4. RESULTS

March 2018



Year 1 Year 2 m

Results

Recycled

5. Introduction of carbon fibers

fibers as
reinforcement

6. Composites
fabrication

Natural fibers
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¢ 7. Final application in
secondary structures
and interior.

4. Nanofilled resin

3. Nanofillers
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