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[ Wingbox: Assembly, Covers, stringers, ribs, access panels, manholes, tentre wingbox

| Wing tips: covers, secondary and internal $tructure, covers and assembly 1

| Trailing Edge: spoilers, ailerons, flaps, panels, FTE assembly, fairings, ribs , rear spar !

D

| Leading Edge: Slats, font spar, FLE ribs and panels, FLE assembly | Empennages: vertical stahiliser, horizontal stabiliser, assembly, rudder, elevator >

| Propeller blades/ variable pitch

\ | Turbine Blades - CMC

| Tubes and Pipes, Shafts and Windings

| Gears,  Fan Containment,

Fah Blades

' |_Strut and Stays '

Exhaust

[ Braces, Fuel pipes, ducting, LE,system tracks, struts

[ Wheels

: Strut and stay_s

Axle Beam

| system Actuator Rods/Struts

I Clips and Brackets LG Doors \

Design for Manufacture, Design Methodology, Manufa}cturing & Process Simulation, FEA, Performance Priven Design, Virtual Testing, Factory Simulatic}n, Cost Modelling

)

Performance Driven Design, Design for
Disassembly, Residual Stress, Cost Modelling,
Design Methodology, LCA, Codes/standards

1 1
1 Virtual testing, Software and Part |
: Integration, FEA, Material, Process and :
| Factory simulation !

Material, Process and Manufacturing
Simulation, Virtual Testing, Multi-scale
modelling, Legislation/Regulations

Automated fibre placement: prepreg and dry, Additive Manufacturmg, Handling, LRI, Low Pressure RTM, Lay-up, Reduce Heat Cycle, Braiding, OOA Prepreg

Additive Manufacturing, Handling, ATL, Ply
Cutting, Lay-up, Braiding, Stamping, OOA

RTI, Embroidery, IR Heating, Spray,
Laser, High Pressure RTM Reduce Heat

Laser, IR & Microwave Heating, Spray
Diaphragm Forming, Pultrusion, High

Prepreg, Compression Moulding, TP Forming. __~_ | _Cycle, AFP, Compression & Ir Pressure RTM, Embroidery, Fil Winding.

Materials

Polymer — Thermoset & Thermoplastic, Non-Crimp Fab |cs, Carbon F|bres, Woven, 3D Woven & Non-Wdven Fabrics, Graphene, New Fibres !
Kevlar, Stitching, Tufting, NCF, Hybrid
Fibres, Woven, Discontinuous & Non-
Woven Fabric, Carbon Fibre, Z-pins

Bio, Hybrid, Kevlar and New Fibres, Bio
Resins, Recycled Carbon Fibre, Ceramic
Matrix, Carbon Nanotubes

Tougheners, 3D Woven, Binders/Tackifiers, Glass
Fibre, Graphene, Polymers TS & TP, Carbon
Nanotube, Carbon Fibre
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, Factory Automation, Robotics, Testing, Coati

NDT, Tooling, Cucle Time Reduction, Thermal & Electrical Conductivity, Digital Manufacturing, Machinin, g

Detailed Aerospace Composites Technology Roadmap

R&D INVEST

Technology
Enablers

R&D
(EM)

Energy Efficiency, Environmental Impact,
Machining, Recycling End of Life, Hollow Parts,
NDT, Testing, Coating, Foam, Mech’l Fastening

| Welding, SHM, Processing Equipment,
Cycle Reduction, Robots, Jig-Less Ass’bly, ;
Fire Resistance, Human Robot Interaction !

Morphing, SHM, Recycling — End of Life,
Water Efficiency, Human Robot
Interaction, Bonding, Structural Power
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SECURE (2015-2020)

EXPLOIT (2020-2025)

POSITION (2025-2030)

(2030-2035)



