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ABSTRACT

Faster, safer, quieter and less polluting, operational at all weather, more cost efficient, fully
recyclable are only some of the technological requirements set for modern and, especially, for
future aircrafts. To respond to these demanding objectives requires for major advancements in
the entire concept of designing and manufacturing an aircraft.

The aim of this work is to present current advances aircraft structures, underline the need for
breakthrough concepts and technologies on designing and manufacturing aircraft structures in
order to cope with the above highly demanding targets from the view point of aerostructures and
present examples of some recent efforts towards revolutionizing aircraft structures.

At first, a brief overview will be made showing the evolution of aircraft materials and structures
from the first all Aluminum alloy aircrafts to today’s Airbus A350 made by 52% from
composites. Then the work will focus on presenting significant milestones and major current
achievements on material development, design concepts and manufacturing techniques allowing
for the step changing evolution of aircraft structures from differential to integral. Characteristic
examples such as large integral composite smart structures, involving shape morphing composite
wing parts, multifunctional materials in structural applications, Structural Health Monitoring
abilities by using embedded sensors, cost effective manufacturing techniques for producing
thermoplastic composite structures, structural adhesive bonding, advancements on producing
metallic parts made by involving Additive Manufacturing following to topology and shape
optimization, etc. will be discussed. The progress achieved so far will be assessed against the
technological targets set in Flight Path 2050 published by the European Commission in the year
2011. Finally, some ongoing efforts to achieve breakthrough solutions such as bio-inspired
design concepts, development of aircraft wing structural concepts suitable for novel aircraft
propulsion systems such as distributed propulsion combined to electrical power, use of
multifunctional and self healing materials and structures, development of multifunctional
structures, use of bio-composites, development of nanocrystalline aeronautical alloys, etc. will be
presented.



